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TRACK TYPE TRANSPORTATI ON SYSTEM BACKGROUND OF THE
I NVENTI ON Techni cal Field 5The-ptesent invention

relates to a track type transportation ®ystemfor a
vehi cl e which runs on a predeterm ned track, and in
particular to a track type transportati on systemin

aut ot cal |y STERCRIfEPESRANBERRTANDN S Fs ER

i ncorporates therein a fail-safe nmechani smfor
preventing the vehicle fromcomng off froma track

upeACKEROURDt oPNIFAE elhvaRTaoionatic steering
mechani sm Background Art 15The applicant has al ready

progeeilcal t Faekdt ype transportation systemfor a

vehi cl e, incorporating a steering nmechani smfor

aut.omat 1o | preé@et | hgveheibnomelates ¢ar avniasdck dfype

the vehicle by neans of actuators so as to allow the
vethrangspeotatihomnsesperdfoer m weditalar iwhiachl xue9 on a
fail-safe nmechani smfor preventing the vehicle from

c @reade tofrmimed t toakk evandt houganticwlatoe id track type
steering mechanismis mal functioning (refer to_ Patent
Dig@RAROT (Fipkeie sty FheB nin | hichpdhenSropdoamd ooz wheels of
Expl anation will be herei nbel ow made of the track type .

t PaiVPeala iagie SRhUrbiealiy| steqred e asdiuafors. and which

Docurmrent 1. Referring to Figs. 24 and 25, .a vehicle .
01B PR PRTALES W!ﬂr aﬂwg%ffaﬁéﬁ E'?Eﬁéﬁlﬁ’b,gl% greventing
a%ﬁggv%hﬁk g‘f%%m coming off from a track upon

malfunctioning of an automatic steering mechanism.

Badkgreund Art ,

The applicant has already proposed a track type
transportation system for a vehicle, incorporating a
stéering mechanism for automatically steering the front and
rear wheels of the vehicle by means of actuators so as to
allow the vehicle to run on a predetermined track, and a
fail-safe mechanism for preventing the wehicle from coming
off the track even though the automatic steering,mechanism
is malfunctiqning (refer to Patent Docuﬁent: Japanese
Patent Laid-Open No. 2006-306334). Explanation will be
hereinbelow made of the track type tr&nsporfatién system
éisclosed in'the Patent Document 1.

Referring to Figs. 24 and 25, a vehicle 012 in a

track type transportation system 010, funs along a track 01
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- 2 - incorporating a U-like sectional shape

protection track 014 laid substantially on its center

line and formed in a channel-like configuration with

respect to a road surface 0I5. The U-like sectiona

shape protection track 014 is 5 fornmed of a U-like

channel steel laid on the road surface. The

vehicle 012 is provided with a front wheel bogie 016
incgrperaeing vihdét 1 begi seehhrrali shape BRGHATTAGR track 014

supporting the vehicle 012, underneath tge veaicle 012
laidy subsEARtimlY QRattHaFEntREr Lo WG FPENEAWABCP

bogie 016 10 is. dth i th I
e P o PP VEERL bbb Byt P ~hdse

ord e S AR S TR I B8y
ey rear, Vw-efilséfl gcceyll%mﬁéjz al 90 fOYLt & doxg hengt fodiit BudRace.

formgd or rear SO as to 15 be pivotable left

and of] . r ; Q2fa | £ 0 FOMAt RHeel bogi
ther%ﬂdﬁmﬁ%ﬁ?l%ut@g 1}1%1&2}3&620 V\han?%]@ii al t houghe%ot °9%e

016V a Neady U NSS4 08 tirhichei seget okhawa) eebirng

mechani sm focusing on the front wheel 018 side. It is

supbratRf if@atvdlic1easl nheehddiBeatiethasvahsola 012 in a
configuration simlar to that of the front wheel side.

frodt dmiva iredd gearl4tivexedd, (e xamst windddebaie 016
front steering arm 028a connected to the front |eft

is wioeelt il Sthearet e xticridi any dxieafeor Erent veeelst @Lfi Ag as
arm 030a 25 extending rearward. The front right whee

to GES@Divotatd deft Rt Bight h IhedrarteatisrisrMBopre
extendi ng rearward. The steering arns 030a, 9§Ob of . .

moqﬂﬁ?QIﬁﬂﬂrQQﬁtW¥ﬁﬁi%iiﬂﬁe type . ubber tire O which is

although not shown. Further, the rear wheel bogie is also
mounted thereto with an axle for rear wheels 022 so as to
be pivotable left and right. The rear wheels 022 are also
mounted thereon with rubber tires 020 which is although not
shown.

Next, explanation will be made of a steering
mechanism, focusing on the front wheel 018 side. It is
noted that the rear wheel 018 side has also a configuration
similar to that of the front wheel side.

As shown in Figs. 24 and 25, there are provided a
front steering arm 028a connected to the front left wheel
018b and extending forward, and a rear steering arm 030a
extending rearward. The front right wheel 018a is provided
thereto with a rear steering arm 30b extending rearward.

The steering arms 030a, 030b of the front left and right
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wheel s are nounted with a tie rod spanni ng between
their lower end parts. These rear steering arns 030a,
030b are rotatably coupled tp the tie rod 032 by neans
of spherical joints 034. S5Futther, the front end part
of the front steering arm028a is coupled rotatably
thereto with a distal end part of a novable rod 038 of
an actuator 036 by neans of a spherical joint 034. The
wheeflsaere o@@ntedatiddhad tie mad rsrannifE e PRft Brelr
As to a specific structure of the 10 actuatar Ogg,
lowrer €nfs PaZES -a BReFesErPal STLETR0e A Eh 03080t O 0k are

will be described |later. However,  a neans_capabl.e of
roi gt AP COIPLEAaRS! tiFoitde ARG o137 R Merhs, Ginathai ieal
. or hydraulic cylinder, a linear notor or the |like may
JopBtEs8d4 151t is noted that the tie rod 032 and the

e RO R e RRSHERE SEl oen
N h [ . | af ; rt o
o2 LS UERCLE PRS00 AR U IS e o

kah S,20,18 j tRgetdels e the tie
@ BB e O o PRy R S N el s

sphapistiekyihe 852er efhe NBStuatyp! 883t ignatithbhbd radehe
of protecCtion wheels 040. The protecti on wheel s 040

fréh€ Girbbndpbgak, 0asd ane tot at apbgisippetredture of the

respectively to the front and rear end 25 parts of a
acpuategt 084, athefdé2isnutked medaldinsicarer sitdactne hwirth a

the protection wheels 040 are inserted in the U1ike
mopont @st wbhlt bacfedtribedt RaterheiHowesampha@ny M aces

- 4 - are faced to the side walls of the protection
capabtg oOfi4Jcarrying out translational motion, such as a
pneumatic or hydraulic cylinder, a linear motor or the like
may be used.

It is noted that the tie rod 032 and the rear
steering arms 030a, 030b constitute the so-called Ackerman-
Jeantaud type link mechanism for appropriately controlling
the steering angles of the left and right wheels upon
turning. Further, the left wheels 18b and the right wheels
18a are linked together by the tie rod 032, and accordingly,
the left and right wheels can surely be steered.

Next, explanation will be made of protection wheels
040. The protection wheels 040 are cylindrical, and are
rotatably supported respectively to the front and rear end
parts of a protection arm 042 on the rear surface gide.

Further, the protection wheels 040 are inserted in the U-

like protection track 014 so that their peripheral surfaces
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The protection wheels are made of a material which is
desirably, highly vibration- resistant and
wear - resi stant urethane rubbger, a material utilizing a
steel belt as used 5 in aru ber type or the |ike.
Further, the protections wheels 040 and the side walls
of the protection track 014 define therebetween gaps
which are | ess than an all owabl e ran e the vehlcle 012
arshéacednde ithen sige mallsorod | Het4 -

10 protection wheels do not nmake contact JE} qh
Thej REREECE 1N WRESISordS MGe Rfcid daf ighels

aa%%%%%%?ﬁ%ﬁ&&%%e”%%”%e&” HEA e et s e
014 t i f b
ar b RSSe bR o8t ratehinlo 23 HUd I Al s f R bt B usea
| the_| | d t f th
1n33ﬁ?§$ée9 5 |58Fb%§%|&1$!23ppott:8 :ﬂnlfs ceﬁter part
tot r£ﬁ$§r QﬁétngtEE%lé elgﬁé@l foh%e BHQWhéME%ae

018. I'S  hot'é t he the protection

waff§e5§ %ﬁeoﬁgoﬁaﬁta%ns%Ea%R‘dyﬁ dFh ANt dR8Rtkn gaps

above the road surface 015 as shown in Fig. 25(a) or

wh&h 0¥rbheeb8a@gnsHr HAC10bkadl es heitiye rthid Grendn(lly) 012
Thus, any suitable structure may be selected so as to

shégladaptabhenf earaneexingtriengetftacind mwighdw @nd tthe
repl ace specification, that 25 is, the adaptation is

proeetibexwheels do notThekpr coadiicdn wirtih (42 jsidewalls of
coupled in the vicinity of the one end part thereof to

the hpréteatiendtpack 64t whepeyer thessteering mechanism is

normally operated. Normally, the gaps between the

protection wheels and the protection track 014 are set in a

range from about to 80 to 100 mm.

The protection arm 042 has a shape which is elongated
in the longitudinal direction of the vehicle, and is
rotatably supported in its center part to the lower part of

the axle 044 of the front wheel 018.

It is noted that the height of the protection wheels
040 may be set so that they are arranged above the road
surface 015 as shown in Fig. 25(a) or below the road

surface 015 as shown in Fig. 25(b). Thus, any suitable

structure may be selected so as to be adaptable for an

existing track in view of its replace specification, that
is, the adaptation is more flexible.
The protection arm 042 is coupled in the vicinity of

the one end part thereof to the front end part of the front
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steering arm 042 through the internediary of a |ink

rod 046, and accordingly, the link rod 046 and the

protection arm 042 cause tpespjotection wheel s 040 to

be directed in the sane direction as the steering

direction of the front 5 wheels 018. The

steering nmechanismis conposed of the actuator 036,

t he novable rod 038, the front steering arm 028a,.the
steeqring @am M 2arthr o, thsolntermediaryi ok felhki Eaf 046,

I s conposed of the protection arm 042 and th

engigcoRngiar, e Seriod o takatie BFECpGEHCR ndtn

047 R e ﬁ%po%rﬁtft\é‘maﬁt“} d‘@?e%’ﬁ% f%@ 7 253 A58GE SR Fhethe
036 L 0

sey et h e otk kpbai Srrenbioh o e ctroRee

arm 0 , being overl apped 15 one upon another. Wth
Wqﬂéisuiﬁng t he above-nenti oned doubl e spherical joint

050, g‘k’lg is%e@%i?iigkrﬂm%cth%rﬁiéfﬂ ?Lseezfd‘nﬁ;ﬁé;é’@ | ¥F Usiee daSP@&Eor

The ructure nount 1 ng steering nmechani sm the

03%r oL pet iR aM1® WM HYb ! NGt ©7's €S6r DIt Oatiie0 28aNt the
0 eel bogie 016 will be explained with reference to

reBr0%te?8 1800 aZhs 030a, OHUY £ disd prioyi tibdk anechdeism is
housing 060 in which a differential nechani sm portion

coRpb s Wirt @thel patotiertiidh armiri4z podethd rbimk dedyve46.
nmotor (which is not shown), is 25 integrally ]
i ncoFpothted Wwhehsieeadng pomt i0R82058 frrovkdadmn 11+
a drive power to the left and the right wheels, and a,
£roogi enflr pawt0d ths apdswided sihace o Hxt OROuet By which

one end part of the movable rod 038 of the actuator 036 and
one end part of the link rod 046 are coupled to the front
end part of the front steering arm 028a, being overlapped
one upon another. With the use of the above-mentioned
double spherical joint 050, it is possible to aim at

effectively use a space.

The structure for mounting the steering mechanism,
the protection arm 042 and the actuator 036 onto the front
wheel bogie 016 will be explained with reference to Figs.

26 and 27.

There is provided an axle housing 060 in which a
differential mechanism portion 056 inputted thereto with a
drive power from a drive motor (which is not shown), is
integrally incorporated with an axle portion 058 for
transmitting a drive power to the left and the right wheels,

and a bogie frame 062 is provided above the axle housing
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- 6 - 062. The protection armO042 is attached thereto
Wi th a support bracket 064 supported to the | ower part
of the differential mechani gmportion 056, the
rotating center 5 thereof being |ocated at the center
of the axle. The support bracket 064 is attached in
its upper part to the bogie franme 062, bei ng extended
downward around the differential mechani sm portion
06356, and has, inits lower part, a protection frame

066 f tatably hol di the 1 t i 042.
The ‘HiotRRe feattonnertctnads L tREBrac bhRapEo With

i ivotal ful f | i
sugnat €] Hedriceh oRe”prOBPEroRLRGr T doUEr PELT pe bl

g G e T
endfLE} BEER30 GoREbicoBl chrines e phckalls renge

supp§reChHabRE+ Nag4SHENaRtHBhEaShUskYr anpE%t pdRt to the
electric motor 072, a clutch 074, a ba screw 076 and

bogid | FHam&ubéle, O¥8ingeerteatBicdovawhita hevend2@he
surface part of an L-1ike sectional shape franme 070.

difliherdnai®l Odéchanisg pouehianunbt, sandchase tihatitshdower
above- nenti oned conponents are assenbled thereto is
paifiastanerbtect ben bbgawe 08686 byoreansabbbhbyl heldThg bhel
screw 076 has a feed nut part 080 which is joined
praterion i Oh. erthearoecion HErams e haw @3eeBEer
the actuator 036, and the other end part of the i
supRNADh| L FEREWSS. | £0F of nedvebalhEulifper SphippcgFotection
surface part 052 of the dogble sgherfcal L%Lnt go
arm 042, in which the pivotal fulcrum 1s vertically
interposed. Further, the protection frame 066 is formed
with left and right vertical walls 068a, 068b which are
capable of limiting the pivotable range of the protection
arm 042.

As shown in Fig. 27, the actuator has such a unit
structure that an electric motor 072, a clutch 074, a ball
screw 076 and a limit guide 078 are assembled to the lower
surface part of an L-~like sectional shape frame 070. The
frame 070 having such a unit structure that the above-
mentioned components are assembled thereto is fastened to
the bogie 062 by means of bolts. The ball screw 076 has a
feed nut part 080 which is joined thereto with one end part
of the movable rod 038 of the actuator 036, and the other
end part of the movable rod 038 is joined to the upper

spherical surface part 052 of the double spherical joint 30
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- 7 - so as to be coupled with the front steering arm
028a. Further, as shown in Fig. 26, one end
part of the protection arm Q42 and the | ower spherica
joint part 054 of the double spherical joint 050 are
connected therebtween 5 by neans of the link rod 46,
and are then coupled to the front steering arm 028a.
The rear steering armO030a is jointed in its rear end

sopast toi bR chupipd waghothe £XQNts SEGHHINE ™ He8%ear

steering arm 030b for the_right wheel. Wth the
abov@uﬁ%h?¥on%§ #BOWR; A8 EiPuctlre°Pf ﬁﬁpcﬁafg e the

tect| 040 ted thereto with the. j
PrURBEFSODABTS 0440 BBl B GOHRE [KBRSE 15 B et U5

T
o7 HeARBCEs Y TA0BT “PRe “Roart Lodt o O (ROIRCH & o
S i S

onH@éﬁbXni t+5SrResSkhlCphe Akl tHRMER Yo ionR t kdd is
conponents of the bogie frane 062 and at reducing the

colBNEaaEb UEhBIreQst §teE¥i hbehrm?@ 39N @t helmiilght wheel.
structure of the actuator is nounted on the bogie

f r angi ©92thé hebebé i mérbLonsdomotihe iaygs eririug twaek int which
conponent replacenment work and the mai ntenance service
the€ aprbeeehhancarm D46 mounkedumhersttoustihhe theh@rotection

configuration can be sinplified, thereby it is
wheelsi OLe is supparted &bl shendowes BFFE &fudhe be

| i ghtwei ght. Further, the actuator 036 is nornally .
difPerential meehpphse PETE1enc856nGT AdS TSP gy axle

control neans - 8 -
housing 060 so as to use the support bracket 064 attached

to the bogie frame 062 in order to eliminate the necessity
of the modification of the bogie for attaching the
protection arm 042, the existing bogie frame 062 for the
front wheels can be used as it is. Thereby it is possible
to aim at commonly using the components of the bogie frame
062 and at reducing the manufacturing costs. Further,
since'the unit structure of the actuator is mounted on the
bogie frame 062, the efficiencies of the assembly work, the
component replacement work and the maintenance service can
be enhanced. Due to the unit structure, the configuration
can be simplified, thereby it is possible to aim at
allowing the apparatus to be lightweight.

Further, the adtuator 036 is normally operated in

response to a steering instruction from a control means
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which is not shown, so as to apply a steering force to

the front left wheel 048b by the actuator 036, and

then, the steering force isgtransmtted fromthe front

steering arm 028 to the rear steering arm030a, and is

then transmtted 5 therefromto the front right whee

018a through the internediary of the tie rod 032.

Further, the steering force fromthe actuator 036 is
whi¢h oler BAENFRO¥E . BOMAENECISRBLY Spidigesading fofceps® the

to the protection _arm 042 through the i nter iar
frome {6k VbEcd48i8RnEY1E & EGHHRNSTY, %ﬁweaﬁ% 2 ?the

StASALRN BFrPhe'acEaaRoPiosBtssIag (hehataietted HinG: A
02€h€E E%rect on ﬁ% t hat %%mt? fron(&}d 1%e%%e%;§FaL@%itted

¢ ettFbn S WhEE890 e nﬁve t he protect
14 t t
théfeif%a&cﬁ%tg%g Sbnt, hashiauiien, o3kp Hriresn Bhe
1n{% Afi&a P e E@QDrHﬂ|B§ECt'PﬂfPﬁle EH@ steering
ove- nen |one steering mechani sm the protection

foﬂw%ﬁoﬁ%@ﬁg&ﬁa%ﬁ%aw t8 theol ertnand teghtreal khe
of the protection track 014, and 20 accordingly, it is

dodlSS | Hpiget Lot eﬁ@ﬂhtt bsovebi ¢he biremertinnn@ramay2f rom
the track. In the steering systemdisclosed in the

thiRaignt the climesimddiabet b€r thheliaki tod di6l,0mndup a
desired locus or not is determ ned, and the front

acoiEbimgnd tie prate@fiwahewheedt #Beavehidise gowed in
automatically steered by the actuators so as to guide

assdealateiin vl thotles cpotieni @fn‘ée@sétﬁrcyafcern@ééuﬁe gs to be

devi at ed val ue wi dthw se of the
directed in the same direction as that of the front wheels

018. ‘rhus, the protection wheels 040 are moved in the
protection track 014 together with the wheel 012 without

making contact with the side walls of the protection track

0l1l4.

Upcon malfunctioning of the above-mentioned steering
mechanism, the protection wheels 040 make contact with the
left and right walls of the protection track 014, and
accordingly, it is possible to prevent the vehicle from
running away from the track.

In the steering system disclosed in the Patent
Document 1, whether the vehicle follows up a desired locus
or not is determined, and the front wheels and the rear
wheels of the vehicle are automatically steered by the
actuators so as to guide the vehicle. However, it is

necessary to measure a deviated value widthwise of the
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- 9 - track with respect to the advancing direction of
the vehicle in order to precisely determ ne whet her
the vehicle follows up a q§§;[§d runni ng | ocus (which
is precisely a line connecti'ng the centers of the
respective axles of the 5 front and rear wheel bogies
of the vehicle). In order to neasure the deviated

val ue of the vehicle, wdthw se of the track, there is

traghuivith zesPECcHr dondber AdVRRCE N MihRPHOh Yefdtence

osition for the measurenent. Further,“ﬁln ncont.act hicl
vehjgdendhsarigy o Precisfdm dRtiming %ﬁggﬁfF egteLe

of measuring accuracy, and i ch does not. cause..an
FoJearPRIpROERIERS. BRFOPRoIYTed AL LRI oLy @

.device therefor, and such a_nqncontact f.Vi [
1ipps CPRRERELRGuhec £50ECX S kof\ﬂet N sergetc]tR% (r)gﬁs%g d¥ the

. 1RBLFES Sk Shect o TEs
£5TH1 PO EOPet HBSEk LOO RS 0% i S e possi bl y
caused, 84410 [RUOBRU! oS 220ld RAIHSIAM URONenicle,

gkt
occurr énceé o?gaﬁgé ection error. D sclosure of the

wigpﬂﬁgggngZQKQeteaeﬁenfthm%eritg %%u&x@ﬂ/iaﬁﬁdaﬂ-rgx\dxﬁm

above-nentioned probl ens inherent to the

stPhO¥E+-EERLIPRAE a8N¥eRbiFeRrandee pRaAltagin ol the
accordingly, an object of the present invention is to

meREQ@¥eslent. deteetheon, nEcheancsntabtchybe mepaiirdngf
precisely detecting a deviated value of a 25 vehicle

ingtdunehsewhich haack hndhwidieghreies ofi gleasuminaEacunaey .
a track type transportati on systemincorporating an

anduvbireki doss enptngansehanys weardng PEobles dsaehaaRly

as - 10 - stated above.
used as a measuring device therefor, and such a noncontact

type measuring instrument would cause a risk with respect
to its environmental resistance in view of rain water,
sunlight or the like. Thus, there would be possibly caused

a trouble throughout the entire system upon occurrence of a

detection error.

Disclosure of the Invention

The present invention is devised in view of the
above-mentioned problems inherent to the above-mentioned
conventional technology, and accordingly, an object of the
present invention is to provide a detection mechanism which
is capable of precisely detecting a deviated value of a
vehicle widthwise of a track and which is highly reliable,
in a track type transportation system incorporating an

automatic steering mechanism and a fail-safe mechanism as
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Further, as to another object of the present
invention, in addition to a nonconatct type

di spl acenent neter, there QE also provi ded a cont act
type di splacenent 5 neter i'ch is adapted to make
contact with a protection track only when the
noncont act type di splacenent neter is mal functioning,
thereby it is possible to provide a highly reliable

stgdedc@be¥erechani sm To the end, accordi ng to the

first asgect of the 10 present mvgt%tl , there.s
pr ovFHEEhETY r 88k TOy FEOthSTs SRt FHhG5F%%hi ch a

B 8 o o ARG AP REL D

me{t%?ﬁ ?’%ﬁ%@&%ﬂ b‘%m\fp%?ﬂé%g e °°n”§%§%r§féc?‘?§%ﬂar‘§% ent
BePBighod aalam o e (Mt Sy Ace R R cfh
tr%x%ﬂn 'oﬂgy'h thteﬂ thle ogﬁﬂiﬂo‘?ﬁz{é@% i t a1 JEdchdioe GRERAETis

er ew type transportation system

mai@ﬁhﬁ@'ﬂ.eﬂl mﬁpalthegeﬂ%o&({omsa(ﬁoééﬁﬂﬂéjlﬁmm a highly

ters 20 i'ch are attached to a support bracket

reih!%BQ@d@@t@@W&%f chelcbiamiani .over part of a vehicle

body, which are located in the protection track, and

whi choethé dﬁﬂechbebruamgstbowmmdfh&&ﬂeampﬂﬂQ/dﬁ)ﬂhﬁt

and right side walls of the protection track so as to
prasestr éndestanoes theoe tilse prouridedl podind@nstZ® of t he

pair of noncontact type displacenment nmeters to the
trapsponhdtivghsywders 16f whiiehprotediliche Ttk 0% it a

more specific form in order to achieve the

pregeterninefofitackhj €OMPrigiRd AaAasHde M dr%at i on

system according to the first aspect of t.he ent
a“FﬂR‘)@ﬁ%F%ﬁlYnsﬁﬁ ghng FERndy émlda €35, Whesli S eret%leneda hicle

tr | oad f
oY BERARI S SOFOR RRE o (R4 7o R R o R I of @

pr&sjslc%o ftI:Qs VahiGLaaPY nMBaRS Rf RGOS @Y @rack,

e nec ani sm conposed of a protection track

an&eﬁfaﬁgctfoﬁhﬁhéeﬁg ?Hbﬁraﬁ%doﬁnt hed Nasderdfhrt of the

protection wheels attached to the | ower part of the
veNE€Hi & gn@ndudhengoyadthe ble teicatiec itamdk aclkthidht making

wi t hout nmaking contact with the protection track, is
cotbastctiesrereilthn that trheke type [rewisged tatan syfstem

nonconat act type di splacenent neters which are
inattéiheda t pair safpoenconiekst typep Siged aFeMaRdT MY

a lower part of a vehicle body, which are located in
whidle protattachedr bheka support bracket suspended downward

form a lower part of a vehicle body, which are located in

the protection track, and which emit detection waves toward
respectively to left and fight side walls of the protection
track so as to measure distances from the mounted posi_tions
of the pair of noncontact type displacement meters to the

left and right walls of the protection track.

In a more specific form, in order to achieve the
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15 and which emt detection waves respectively toward
left and right side walls of the protection track so
as to neasure distances fromthe nounted positions of
t he noncontact type displacenent neters to the |eft
and right sides walls of the protection track, that
is, the track type 20 transportation systemin which a
vehicle runs on a predeternined track having a .roqad
abguefmentinned pbdesitsbl Fhentsass Py tfaé’tsg’éﬁrﬁ?d:mn
mechani sm for steering front and rear. wheels of the
systamcprecpydiaan$ootthgc £4E66r @5Pesd 2% dhe Phesent

mechani sm ' |
conposed of a protection track é%gﬂﬁ§$e track
s exten

inganhden anpYPichr & ZPPIGhE FOgRt 98 Fe RES I Ng

i T Llel wit ni ng_di i ' -
nekfob ok, s PP B g P

tecti t K .- - ' '
rof AnEotrERghl Hnrihgtnd, SEpuls PRt s gHABIR M the
ve%igfé’P&Smggﬁgagkeﬁb%ﬁgtggsth%hdtQEE%fTU%d¥émﬂéﬁﬁﬁﬁism
alr “of“noncontact type displacenent neters which are

co@%&égaeﬁftg Bro¥BReibnbiagkst geysperdas dow Rl surface
oma [ower part of a vehicle body, a detection wave

of (BRESELQ8KaN8) pkbeBrthenf Wheklenatahdhles dics pihac dusrer
meters is directed toward one of the side walls, a

pafet 8£t tB8 %@MﬁciéoﬁhﬁharethSVedn&noﬁhhh@rwtﬂﬂtinnnﬂﬂaCk
neters is directed toward the other one of the side
withbh s, mdRitdecpatacef whthctheaprotped igns Hrasdve s
nmeters are located in the space of the protection
charackeditedetnbthatethene pEft PARYifeghe Hade WA | s,
the pair of nonconatct type di spl acenent neter
nomeoRRURCE ot YRG! ASADRAYERSRE ORPERE So i A e G tachegt to
nmeasure di stances fromthe_respectivye 15 nt ed
a HeRPerbnRrafkeheSHEREBAL CFOWQSErgiﬁﬁpghgggﬁ?kﬁé GrE of a

ool °okStS. ) B ShHA88, 5 BheTieBchale M
anérﬁﬁkch emit detection waves respectively toward left and
right side walls of the protection track so as to measure
distances from the mounted positions of the noncontact type
displacement meters to the left and right sides walls of
the protection track, that is, the track type
transportation system in which a vehicle runs on a
predetermined track having a road surface, more preferably
incorporating a steering mechanism for steering front and
rear wheels of the vehicle by means of actuators, and a
fail-safe mechanism composed of a protection track defined
between a pair of left and right side walls extending in
parallel with a runningrdirection of the vehicle, and

protection wheels which are moved in the protection track
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In the first aspect of the present invention, the 20
protection track which constitutes the fail-safe
mechanismis used as a refgi nce structure for the
nmeasur enent, and the pair” noncont act di spl acenent
meters are suspended fromthe | ower part of the
vehi cl e body and are located in the protection track.
Further, detection waves are emitted 25 fromthe pair |,
debinadnbehveed thpesdidepwaddsemi thoud, Salkdng Fagqtefith
and right side walls of the protection track,
the egpetectedy, trackndés charagderdeedi dfafad (tedfe are

left - 13 - and right side walls. Thys, singe t%é
providadcaspaiBnPf hBORGRBSACAC L YPPp &1FP %Péhf“e TS s
to the left and_right side | ls are nmeasur
whighi aredalpeRedr thhe FURPOKF b\?ﬁaﬁﬁﬁe&s 5&&9‘%%8%%"%““““6
track_can be detected. 5l.n_.the first .
frﬂme§eﬁ?w?ﬁv%ﬁFFoﬂ% an?ﬁécégs§°gﬁ”eﬁiﬁ%ﬁ%?ﬁ#ﬁ?‘dg%e
det egtion vaye trom the HONGORLAChd e dihliaram

(emifatoBntdVe hetBBJle measured, should the
opgont a&iraégsggkgagil&e%ﬁ@ ol t¥RAGAGd K ide obj ect

1
met S Be  Heasur e i 'stance |ess than a 10

aePLEHFLET TAPE LA BRECOtABIPLAGI BE dinel At lemdnbrte
neasured. In this case, the noncontact type

me LS8! fECHEREcTBECESwAKE 2hedBERErS@nas ofo W tside walls,
detection waves in directions oblique to the left and

thé | gt rsbeenvnbbatabtt hgppr diepliavemsalt setans are located
accordingly, the distances which are 15 required for

in t fite NEpacE eoENtBecarobectdont Aivack. def ineadhhedwen e
form in order to obtain sufficient optical path

lefenghlisrighm shder wepdsti FhenbadLe @LHHANG T RS
noncont act type displacenent neters to the ggit @%% side

displhcenenie MAFEESoFeERAVEr §EELECH Oy YA ST o™ Db

exanpl e, the pair of noncontact type.dis

Wa%%%SE% %?et%rﬁﬁﬂﬁgﬁei l?%@“&??eéﬁ&%wﬁé%E%ﬁ%ﬁ%§¥%%?the
ext endi ng, dj rectian,of i.r. Qf f.t I

o a} SR hAS FLOFE D81 pRb hRRcRRRcH! il A rdcliont
el SS{;Q%&%%{E tdsggcgs'ﬁae Waugs Akt a3eltd @dredblidsie and

met T3 F2r ha Y, e centers of the nmounting
ridh8CeSvPicdde disakaseent Feheledr evilamnliak e ridhe

lased toward the side walls which are opposite to the

trabg ections of em ssion of the detection
In the first aspect of the present invention, the

protection track which constitutes the fail-safe mechanism
is used as a reference structure for the measurement, and
the pair of noncontact displacement meters are suspended
from the lower part of the vehicle body and are located in
the protection track. Further, detection waves are emitted
from the pair of noncontact type displacement meters toward

the left and right side walls of the protection track,

respectively, in order to measures distances to the left
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- 14 - waves so as to ensure required distances for

the neasurenment. In the first aspect of the

present invention, since jhﬁsp[otection track is used

as a reference structure for 5 the nmeasurenment while

the neasuring devices are provided in the | ower part

of the vehicle, no large scale nodification is

required for the vehicle body, thereby it is po siblgh
and orighbiceidaevabdfti CH DN THRER. Uity h%??ng?gc TPRe e

noncont act type displacenent nete t.h
nongorkast | EWpe| ﬁlﬁ@&g%@gp& BREET Sgﬁaarﬁgﬁi@%%&eﬁ grg'f%?‘t

_detect| d i gh '
s1@Branhin Tt TESABFER-t Aaleaiahre dossvoPtr P, Rgtiote
..honcont ac pe displa t ' i ded i
WlFRdE?SP%??ré%eﬁ?elgg?ggﬁgggiB%Eﬁ?géfkggg;?;:s?ur%gnce
ig r ecte ' I h i O
track bt BT ho BhET T abert i Phorant, TResALegh, Pln  the

ca%%tﬁgfﬁﬁfggfﬂ§afﬁet&gf? t$BhagaveNE-BRt €he- nbakbhthct

Fovision o e cover, the environnental

typ &Sk 85518 Eembnt NRe PORCOAEBCENEY BB jéBtdEBPbac eaBUred,
ters wth respect to rain water or sunlight can be

sh&MN@NERd. noncontatf eyperaispeacémentobs spheeghifeloth the
cover is provided surrounding the pair of noncontact

objdde €h Spé aneaBhicdeber a, dextaptet hespakhsan a
corresponding to the detection waves 25 inlets and

prads tetmpmédsibét ahee nonconraciseygastinpgraceiddt be
meters, and the cover is preferably formed of a

mewmbs@‘rpmm e GrRnaneorkat cFYPey ¢hsRlareRgnt
oay

meters are arranged so as to emit detection waves in

directions oblique to the left and right side walls of the

protection walls, and accordingly, the distances which are

required for the measurements can be maintained.

In a more specific form, in order to obtain
sufficient optical path lengths from the respéctive mounted
positions of the noncontact type displacement meters to the
left and right side walls of the protection track, for
example, the pair of noncontact-type displacement meters

are arranged in the direction orthogonal to the extending

direction of the pair of left and right walls of the

protection track and the direction of emission of the

detection waves are set to be obliqgue, or alternatively,
the centers of the mounting places of the displacement
meters are located being biased toward the side walls which

are opposite to the directions of emission of the detection
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- 15 - or a dark color body so as to prevent
reflection light fromdi sturbance |ight reflected upon
the side walls of the track,from being overl apped w th
| aser beans enitted fron1fh% noncont act type

di spl acenent neters. In particular, in 5 the space
bel ow t he vehicle, several sparks are caused by rails
ways, steel wheels and the |ike which make cqntact

wawiebh sonasahot Basurgs rgeingd, dds tansissy Lomdige i ke.

Further, with the provision of the cover forned of a
mepRureasssrbi ng nenber coated thereover with a bl ack

body or 10 a dark col or bod it is possible.t. .
enhaﬁ@ethﬁeféﬁ§Fr6ﬁﬁ€ﬁFanr£§@sP5F§3 ' VF@%&%@F fgree

in wat d_supl i.ght Furt |
thecRRRTCHEREEI (BACEA Sy HEEEn e A, AR e (e R

ded a t . t at j . i _
enll RER SRR S Sl BB Sk Y b an

< ; e ) ( | e
eng? PR, Ri=P B TRECr YT elio RE AR gty pDegr i ton

isg%%#g&?éﬁ'f@rf@b@'%%BQCHEP%%@&%mﬁﬁéﬁéﬁyﬂiﬂﬁiéipossible to

ction track defined in a'road surface of the

relli@ekcndnfoRieieakien Woeelss 2Pupthéirdedinpet kel over
part of the vehicle and running in the protection

noh&8glkavict Bope ERkpNacemehacmettearse wirteh useate ik angpe

transportation systemincluding a pair of noncontact
ext¥ptedisphavesenirestennoehi @mndace hhtghadeayas of

support bracket suspended downward forma | ower part
debéchidb wehiicheybeuy, awhiigh ZesHoPEIVEDaSH (3R be

protection track, and which emt detection waves
obtaipedtively in the vehicle running directions of the

protection track, reflectors for - 16 - .refle t'%g £

t he HE;E%t?%ﬁeﬁat%§teﬂiFpéﬁiprgﬁWFﬁé%ﬁgiF%gfhﬁ%ﬁ%bnggﬁ
tyﬁépgigbigégﬁgﬂgnkeﬂgkgrESO%Q%JEE%J‘?H éyaéf'égnprevent
reflection light from disturbance light reflected at the
side walls of the protection track, from being overlapped
with laser beams emitted by the noncontact type
displacement meters. Further, with the provision of the
cover, the environmental resistance of the noncontact type
displacement meters with respect to rain water or sunlight
can be enhanced.

In a more specific form, the shield cover is provided
surrounding the pair of noncontact type displacement meters,
except the parts corresponding to the detection waves
inlets and outlet paths of the noncontact type displacement

meters, and the cover is preferably formed of a

photoabsorption member coated thereover. with a black body
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wal | s of the track, so as to neasure distances from

the nount ed positions of the pair of noncontact type 5

di spl acenment nmeters to the Lgft and right walls of the

track by the neans of the pair of noncontact type

di spl acenent neters. In the nore specific form

of the second aspect of the present invention, a track

type transportati on systemin 10 whi ch vehj cl e, runs
oTof SfHeFISTRT (ThAS TOMFTEHy TeLIeeHi Py gt from

for automatically steering front and year el s of
aiefeans S R S (B e S YAITS <Of orhe

mechani sm _cqnposed of a otectipon trac ef | ne
trpghy T Red T et iR W G e alfedd Arom
rovi ded .15 .1 e lo t,of ehicl & and .
thfgurl?r%nr?é’%ltr? th& 1}6} otdelc%ﬁaan refa{lc n\l/‘\jlt’]{l%(-)é/u't rrIg'ki%ng cgr‘ﬁlggt' e
thghgggwet ellot TR ARl dZLd dddiat dNehss alfe PEAYSSE by
a pair of noncontact type displacenent nmeters which
ra?fl.g dabached ol JHULIROTdn P ridfek ati 18I spensle dnaleynyei the t
orma lower part of a 20 vehicle body, which are
wikBCahed aink thle Pt &l 0bAdkGK, ntbiald efhid like.
detecti on waves respectively in the vehicle running
Fugithegt,i @ishoftheheripvdisticin @F tiaclcovef | Butmsd dbra
reflecting the detection waves emtted fromthe pair
photoabsorbioy mepbedi splatedite mestverTs voiritho & Held@f tbody or
and right 25 walls of the protection track, so as to
a deukureldirsbadyes iftr s Dessihle & oianenstist t he
pair of noncontact type displacenent nmeters to the
enyirenmastalgreshatasces wifd respect Jom&dh Jrishand
bi_the means of the pair of noncontact type
sugiightcenment meters, that is, nore preferably,
reflectjon surfaces.are _arranged._an_opti cal ths
whi oot FBPgor aeSPERLRGY L8 & BSERPE aRBrcEmorha e pbgent
. ac y LSRl: nt. JIRLern e%ﬁﬁéé&kr
1 %&g?ghfhéhgfgegaagképh?%%gg %o obtgﬁﬁk%u_ficﬂ%nt on
syQPLhC2h PREER! 8NYERS chEORURRE ofD BN e Al gl Afrdde,
pair of noncontact type displacement neters to the
coygg)ﬂfsmbl § Stebbhenpr ahee! FoR Waltbmalticalds dstedpEaryirfiront
I stances fromthe nounted 10 positions of the pair of
andoneant wiéelypef dthpl aehbiedt byt meaniso ofhadtefatam] a
right side walls of the protection track. In
faihesafeonechapésn obmpheegdr efent prokestion itragk defined

the reflectors are provided for reflecting the
in a road surface of the track, and protection wheels

provided in the lower part of the vehicle and running in
the protection track without making contact therewith, the
track type transportation system including a pair of
noncontact type displacement meters which are attached to a
support bracket suspended downward form a lower part of a
vehicle body, which are located in the protection track,
and which emit detection waves respectively in the vehicle

running directions of the protection track, reflectors for
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15 detection waves enmtted fromthe noncontact type

di spl acenent neters onto the left and right side walls
of the protection track, thecdirections of the
arrangenent of the noncontac? type di spl acenent neters
may have a relative flexibility, thereby it is
possible to facilitate the 20 arrangenent of the
noncont act type displacenent neters jn a narrow s ace.

refilefitinoh&hpr Setecitdnn maves emitted\Jrgmy e Rthe
nof§eBEche s HPPT AAgPLACET T Bahirs, onte THE Tt i Tiant
e r r | V

hEser e G

walbhagt: kb8 ErhBR SO sto i Mennine drsddifods srom the
the f.i t .and t t todd ti ,

mopEeg Ry LELORPePer Shey Horicvi e d e R g o O

di%éggc%aﬁlta&sgggg Rt e AT S 25 A e 1 € U¥ aGHe

ers-attac to the 1ower part of the vehicle in
trégﬁ

g 'gcicﬂiet YeQhs! B2 FRQY GalT8NIJF0BRM U a6pd yPe

cenent neters so as to be novable |l eftward and

dibbURteReWRr flet¥irdt hwi se of the protection track, means
for urging resilient forces respectively to the

cont agt tREMAEErS SpPedsfiauserithefcaheacecemaspaat of the
al ways press the left and right side walls of the

prpsehecihoantiank, ameanskl diypeettaanspppost idro sy sifen Ha
contact el ement making contact 10 with the left and

whicghe swebicheal fensef onhe prededersdnaddicadihd WPHRIFHELING a
for holding the pair of contact nmenmbers at stand-b

steesingonsifinfen apsonpidisadllyssdeeriad S5 (3R 83T

and right side walls of the praotection track. In .
whepls Shethei ¥ehbrhf PKeMEaRSe Ofr S\ﬂtd’&fofsc'orﬂrhdcta %J‘l_

sa b ek R 8E Do TR o AR Brf e BUAR 40
roddCs £ 05 1Y s O & NErARC OBRLAC bR tditP kB (orovided
nNeters so as
in the lower part of the vehicle and running in the
protection track without making contact therewith, is
characterized in that there are provided a pair of
noncontact type displacement meters which are attached to a
support bracket suspended downward form a lower part of a
vehicle body, which are located in the protection track,
and which emit detection waves respectively in the vehicle
running directions of the protection track, reflectors for
reflecting the detection waves emitted from the pair of
nonconact type displacement meters opto the left and right
walls of the protection track, so as to measure distances

from the mounted positions of the pair of noncontact type

displacement meters to the left and right walls of the
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to be novable leftward and ri ghtward, w dthw se of the
protection track, and shifting neans for shifting the
20 contact menbers up to pogitions at which the
contact nenbers be pressed against the left and right .
side walls of the protection track through the
internmediary of resilient force urging neans, neans
for detecting positions of the contact nenbers nakin

protegsiopy EMACkoRvathenmeanshof die 2aigm oL npReaa
of the Rrotection track, and stand-b nE%Q%ﬂI r

tyne| 6iF51EREMBRIEr MEesnt a‘faatnéﬁoef@%et R -633711"
ositions at which the contact, nenbers are separated, .

reBhaytion] GUrfagese arey AP AR (o JRIACHN P A iTih O b
walls of .the protection_ t.rack, .an term.ni

tndrap BpahA g PRy RECAL S SPIdes Aia, dh B o dttontact
above- nention tact t i.Spl t t

evBP A FaPTARERPEY AETERY, St AP AR Ll e walls,
noncont A [ X -nete I

s0 (20768, 86taKPEuEeIR1REE TR TR N O IR Sbom, the

moRRBLhI BASitonki 6B the pRRkAGl MMt aYte aRAT at ed

[
away fromthe left and right side walls of the

disp%@éééﬁuéﬁﬁ hedeksb¥ot haeskamd hnlTeans, thd prutedtion
10 mal functioning is determ ned, the pair of contact

walEsben sopdershbf ined shremdtike antcersd fiypmp ddiet imowmn tted t he
positions at which the contact nenbers are pressed
poabboloss boliethespaizt e heficoatdct gipesidispiadenesst
the protection track by the shifting neans, and are .
meipess t tontdealefheand pighdi s4dgovidilenefothendnadaction
and right side walls of the protection track through
tra¢le- internediary of the resilient force urging means

d f [ devi I .of t.
3gh%§}Q%Fﬁﬁ%géﬁu%ﬁ%épgggrétggg?yg%%g%ﬁ %%ﬁ%ﬁ%&gn e
b i he. t i 1 /.t h

Wh{&heEﬁ%v¥%%%%é§$85ﬁéré88%8§%§% i%%%hggg%%gﬁﬁl%iggk

! _ . ‘ _
deéﬁé#%%ﬁ?@%?6%ﬁ§&££tgavfggm @ﬁeahgﬁ%oﬂ%gbkogﬁﬁe

en the noncontact type di acenent
i P EESmen € MOFEBS | ynepetabederthanaoriiatlt RE@REWAIAs of

the contact type displacenent neter are held at the
the sk &yt Po15 i 14618, the directions of the arrangement of
the noncontact type displacement meters may have a relative
flexibility, thereby it is possible to facilitate the
arrangement of the noncontact type displacement meters in a
narrow space within the protection track.

According to the present invention, there may be, for
example, used a laser beam irradiation type or an
ultrasonic wave irradiation type displacement meter as the
noncontact type displacement meter.

Further, in the first and second aspects of the

present invention, there may be preferably provided a
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25 separated away fromthe left and right side walls

of protection track. In the case of inferior

nmeasur enent by the noncontqf type di spl acenment

meters, the contact type --20 - displacenent neter

can be used as auxiliary neans, instead thereof. Thus,

when t he neasurenent of the noncontact type

di spl acenment neters which are apprehensive as to the
combadt ohypeat dispbacenent empEESESTPRLEANG: 2 PRETCOAt act

type 5 displacenent neter is used in order to. nmake. up
conbact hoeweess| atbached Len&BARt d6WeryBETE Sf bgnyepicle

neters so as to _enhance the reliability. The
incﬁﬁ%a%%C%VbEYdPgpF%%eﬂEﬂYeﬁ@FBFngegrPéﬂ&gatﬁﬁttﬁgpe
Icinit f th tagct di_spl
aipiagendnEneTRES {BAsP| By BOSTPVBRGSR ShOPATD ane ridht
t.t d tact .t i spl t et in
wa gl ek B 13067 DR TRPO PRk PB° SR SR SHERES, 57  Sogpno
; i )
<o SPEOUL EGRESH Lo ULV, 13,068, LRRcsRS, lppechace s
ca&gg Pﬁ@t?&ﬁ%ggtlél%ﬁéﬁg Py Emﬁa&ﬁskkbﬁﬁttEQrQ@f%r@hﬂg
means, it Isp

ossi ble to surely nake the contact

ri ] S | A 1 £ OBE athe VHEHtEBEi8hderwekl, Smebisa foRr e
pecific form in this case, the shifting neans is

Ae COOE 1 YT 56 501 @8s t f atheVebheapai elefientnmaktingecbetsct
to synmetrically shift, and accordingly, 20 the
witlesthé enérf cig@srbfht heideswhildst ofotbe prgitegtivangrack,
at the pressing positions on the left and right walls
andfa tiwaps of ecthebdingckhar paprep€r aonyapil BAeBbgreoat
each other. For example, rollers nap be used as
stamt-bwipooit toms dshiel pare SpREEEEREPRELAVE LY fgom the
there are provided 25 arns each of mhkch i% at%gched
leff 3ad BhEheridarvatbs (e FBRePTREPCEEP™: FEATENi cl e
in the vicinity of. the associated n 0nLa6t aLYPE contact
di spifade M ee“rlé‘& O beBovi ?g%lé
type displacement meter comprising a pair of contact
members mounted to the lower part of the vehicle in the
vicinity of the noncontact type displacement meters so as
to be movable leftward and rightward, widthwise of the
protection track, and shifting means for shifting the
contact members up to positions at which the contact
members be pressed against the left and right side walls of
the protection track through the intermediary of resilient
force urging means, means for detecting positions of the
contact members making respectively contact with the left
and right walls of the protection track, and stand-by means
for holding the pair of contact members at stand-hy

positions at which the contact members are separated away
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- 21 - leftward and rightward, w dthw se of the

protection track, and the associated roller is

preferably attached to the Bhgr end part of the arm

Wth this configuration, a high rigidity may be given

5to the roller supporting nmechani sm As

anot her configuration of the contact type displacenent

neter, there may be provided such a configuratio Eggt
regpecpavelys feom ibe defteriidrd gy Sdde F h‘-lf dhf e

provi ded el ectric notor driven cylinders h%%[n%) L ded
PrpfeebaoRodEafki-c ARG dederdHddii% W%ﬁw%ﬁ? ¥ ‘provided,

i ght d, W dt hwi f. th tecti t k -
foqrsnla ﬁﬁ%@éﬁgl\é\ﬁgcwh\é\ﬁégﬁg&et %tfqry%%i%g{tg%nrer Cno nc%wng:écltnkcype

.associ ated el ectric_notor, cylinder. ituting a
dlﬁ@iﬁPF’@PBgrQﬁ\%Gﬂ-’ﬁe ars| F“é‘rlfblécr?gl%‘t‘t“?g%&ch‘{b?'t he Iink
15 chanism. Wt hj LOur atl.an g RhdeSit t
SuppERCr ST EPED o ity hRaGaRL et RypRla il doie meters
arg.ul[xI)Prﬁgxll SOBEQ‘EIESB,CQP] | QAN iiimdels G atd1d ¥RE the
~dispracenment “neter, ‘roller are used as the contact
st£$8b6§spoéﬁgibhﬁrSt”ﬁﬁi@ﬁ RV icdRd s tP gt drisy afe
slide"rods which 20 are arranged in parallel in the
sepQ¥BtcBatla9f £tBR vabi degt Bnldheiyht Ridde efaltle of the
noncont act type di splacenent neters, w dthw se of the
proE@EECOROBrhtRCly &hd slthadd-Gy desns,i datd wheuwppdre i ng
the slide rods, the rollers being attached to the
malpamat tlopfgpast detbrmiaed.i dber padr 25 wontasite members
specific form as another configuration of the contact
are ypiftedl fremethenstand-pbyl pesd tioasydey the masifdiqns at

of contact nenbers, there are provided a plurality
which the contact members are pressed against the

associated left and right side walls of the protection
track by the shifting means, and are positioned at the
pressing positions on the left and right side walls of the-
protection track through the intermediary of the resilient
force urging means so as to detect left and right deviated
values of the vehicle through the intermediary of the
contact members with respect to the protection track.

With the provision of the above-mentioned contact
type displacement meter having the above-mentioned
configuration, when the noncontact type displacement meters
are normally operated, the contact members of the contact
type displacement meter are held at the stand-by positions
separated away from the left and right side walls of
protection track. In the case of inferior measurement by

the noncontact type displacement meters, the contact type
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- 22 - of slide rods which are nmounted to the | ower
part of the vehicle in the vicinity of the noncontact
type displacement meters, gyl which are laid in a
direction orthogonal to the extending direction of the
protection track conposed of the 5 left and right side
walls (that is, the direction in which the contact
menbers go to and away fromthe side.walls

o1 TRGRTeSh REHER) CaBrbe ISP A8 aFL L BF YaRRAR L 1nstead
RS on oS e g Hepapieny 9F ot APl RER, gvve
s eh st e St adhuth ot erebPPSRPRERGE o R I o
eotfiPimsnyan 3t 0 8p HRCKRNE “LhfRe iy phevconiect! type
a1 HPLLASE nd UL NEL 1884001 BERCEORG] UKL Lp ol e

pllacenent neter, rollers are used

derﬁé&fi@eofa& e%o&@%@&ét NeyPer aispidcbhghe metRrevisdeds to
a l'1nk nmec

anismwhich is"nounted in the | ower part of

entdlcd el Seitubeivcinity of the noncontact type
di spl acenent neters, and which is expandal e and

shr igHeatd g d&ft Wk antspigbémeant, metet hivsserzengedt ha
protection track, the above-nentioned rollers being
thatdaehett ¥ wt hehdisémtortacpatypeoflishéacement meters so
mechani sm In a nore specific form rollers are
as Usedsels thwe mpeasuning opeattiapabefsbokhdPREPE ST type
provided a |link nmechanismwhich is nounted to the . .
and owsttanl ttxre ihisphagement nmeherssagi BRAT fSoPoffd e 1n
noncont act type displacenmen{ neters,and_whic r

h
ordsm ARl ANANGR S | WRADFS Ph BOaPPEEEPoRCCHIARTCh  he
contact rrenber's C%o 1!1‘96 aé]c()jnt:aa\./\g‘ly I%éﬁgéégeaéédsrmggﬁ Of

qurther, sin
against the left and right side wall of the protection
track by the resilient force urging means, it is possible
to surely make the contact members into contact with the
side walls. In a more specific form, in this case, the
shifting means is configured so as to allow the pair of
contact members to symmetrically shift, and accordingly,
the resilient forces of the resilient force urging means at
the pressing positions on the left and right walls of the
protection track are preferably balanced to each other.

For example, rollers may be used as the pair of

contact type displacement meters, and there are provided
arms each of which is attached at its one end part to the

lower part of the vehicle in the vicinity of the associated

noncontact type displacement meter so as to be povitable
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the protection track, the above-nentioned rollers
bei ng attached to distal end parts of the |ink
mechani sm According to the,first aspect of the
present invention, a pair o% noncont act type

di spl acenent neters 5 are nounted to a support bracket
suspended downward fromthe [ ower part of a vehicle
body and | ocated in_the protection trac for emttin

K,
legbraed BROWELEETIERAY thlﬁéhPféﬂe é’rfd tnfﬁegmrq}ﬁqtsl 6’f ﬁr
rotection track, gectlve hat g@ %
anghéhﬁoﬁﬁﬁgﬂlﬁb'%fit FONLEE! LeneThs A
di spl a enen% tg s to the left and side walls of the
OtB?Btﬁﬁg' i rgs é?eaﬁ@asured by the pair of

posshbts tiHorant PELREETED, (RTER £HOTREeY Ry Be given

possI déviatéd va

tomkﬂéhﬁﬁife s%ﬁéo%%%ﬁ? Abch Wﬁ% LS MAthout t he

necessl rovision ‘a large scale

St f 4 WS tied h@oﬂf%&f&tQQHYOfFHhEh@Eththtgbé use

e noncontact type displacenent neters

dléﬁiséém@ﬂt AREAEAL USHERY Mayebae RpireRieed sues s ance
a hi gh degree of accuracy. Further, according to

coﬁbﬂgﬁﬁ&@i@n acRett thé pher20fpreaenct m‘embbmn,artehepdlers,
are provided a pair of noncontact type displacenent

andetleege adtacpedvided slpporicbmatket dsiygendgadinders
downward fromthe | ower part of a vehicle body and

havimatets ton thedprehichi anet extrndpbleedieftivagd and
detection waves in directions in which the vehicle

righfigard. twkdtawhset et tha PFatRCtigBpéceriel fndyfdnk

reflectors for reflecting the detection_wa emtted
meghafd e §RFR %ﬁt?ﬁ%eﬂoﬁgoﬁpﬁcPlﬁ o4 EPQpPiczﬁght

ers, towar

asﬁ?ﬁ??ﬁ%ﬂeﬁi??ﬁ?*?d@%goﬁh%¥g% dﬁlngﬁcggg%ngggﬁwglg °
parg éf%%fgﬁs €$¥5i1%9eb@ﬁﬂﬁoggﬁghhgﬁp%odEﬁ@lQﬁﬁﬂent

er’s e wall's of the

medH £G4 ] OE‘]IJ.ttlifla%l%r %dm.{leéjtﬂynt hendaté10ér support

noncontac
structure may have a high rigidity.

Further, as another configuration of the contact type
displacement meter, roller are used as the contact members,
and there may be provided a plurality of slide rods which
are arranged in parallel in the lower part of the vehiclie
in the wvicinity of the noncontact type displacement meters,
widthwise of the protection track, and slide guides
slidably supporting the slide rods, the rollers being
attached to the forward end parts of the slide rods.

In a more specific form, as another configuration of
the contact type displacement meter, rollers are used as

the pair of contact members, there are provided a plurality
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5 type displacenent neters, and accordingly, the
degrees of freedom of the arrangenent of the
noncontact type displacenenj,neters can be further
increased, in addition to the above-nenti oned
techni cal effects and advantages. Thus, the
conf:ggraglon gf t he apparatus can be further
inmplifie and the distance between the nonco
oft R agi FPOScWRRD AFteMOXmESSh th] %06“96% nﬁsﬁﬁf‘ Fhe

veBaRARca Ben g BT fy'e%' oftbieo EOFSEREas gy TsHhddhent

meggi'%”o%tglpogpg%gt %?:&lN ('a E) nlgn glre 1%n ;csl.it?lo%onal to the

ex%ll Stbaﬁhggc%lBhT%& %%%Ogﬂg%g iﬁié&@%ﬁﬂ&m&ed of the

sectlonal el evati on

le%EeQPﬁa%gggtlﬁaﬁ ée g?ggg%ﬁslAkHé|d¥¥é6¥1dﬂ3ﬂﬂ“hh1ch

Irs ment o I nventi on Fi g

thé b%n%a%%chle%%&ss 'g%e % aWa( @k@RY Fridie tGreC dildivalll) of

[ustrating the first enbodinent; Fig. 4 is an
th@nb%&%@tibﬁwt&ﬁ%&t)l opald wi %wlalleorg@mdmeioa{a - dly

5) IIustratlng a part shown in Fig. 1; Fig. 5is
suﬁ@o@lﬁhﬂggtﬂevBQWd(‘-:SQ@Hlsoma.h thewddlreng: iBrE in néhiigh the
Fig. 4; - 25 - Fig. 6 is a sectional plan view

cofighemrgmembers Goi o and away from the side walls of the
protection track)., the above-mentioned rollers being
attached to the front ends of the slide rods.

With this configuration, the structure of the
contract type displacement meter can be simplified.

Further, as another configuration of the contact type
displacement meter, rollers are used as the pair of contact
members, and there is provided a link mechanism which is
mounted in the lower part of the vehicle in the vicinity of
the noncontact type displacement meters, and which is
expandale and shrinkable leftward and rightward, widthwise
of the protection track, the above-mentioned rollers heing
attached to the distal end parts of the link mechanism.

In a more specific form, rollers are used as the pair
of contact members, and there is provided a link mechanism
which is mounted to the lower part of the vehicle in the
vicinity of the noncontact type displacement meters and
which are expandable and shrinkable in a direction in which

the contact members go to and away from the side walls of
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Fig. 7) illustrating a second enbodi ment of the
present invention; Fig. 7 is a sectional elevation

view (along line F-F 5 in Fig. 6) illustrating the
second enbodi ment; Fig. 8-i33a-sectional plan view
(along line I-1 in Fig. 9) illustrating a third

enbodi ment of the present invention; Fig. 91is a
sectional elevation view (along line HH 10 in Fig. 8)

th%Légg%éékkggigggfkh:gﬂee%%@@énﬁghﬂybﬂé&?ﬂafiﬁﬁg being

ntron; a sectional plan view (along

at%%eﬁﬁé Kol BiEkga Lhh plahyst b3t ivh@ a ifrkunidbremaedi .ment

_present invention; 15Fig. 11 is a sectiona
el evatbQPavh§WM 6ataRIrlirBe dspeict bifgthE0present

illustrating the fourth enbodi nent;
invention, a pair of noncontact type displacement meters
are mounted to a support bracket suspended downward from
the lower part of a vehicle body and located in the
protection track, for emitting detection waves toward the
left and right walls of the protection track, respectively,
so0 that distances from the mounted positions of the
noncontact displacement meters to the left and side walls
of the protection track are measured by the pair of
noncontact type displacement meters, thereby it is possible
to detect a deviated value of the vehicle widthwise of the
track at low costs without the necessity of the provision
of a large scale structure in the vehicle body. Further,
with the use of the noncontact type displacement meters,
the detection apparatus may have a high wear resistance and
a high degree of accuracy.

Further, according to the second aspect of the
present invention, there are provided a pair of noncontact
type displacement meters attached to a support bracket
suspended downward from the lower part of a vehicle body
and located in the protection track, for emitting detection
waves in directions in which the vehicle runs on the
protection track, respectively, and reflectors for

reflecting the detection waves emitted from the pair of the

noncontact type displacement meters, toward the left and
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Fig. 12 is a plan viewillustrating the fourth

enbodi ment; Fig. 13 is an elevation view illustrating
the fourth 20 enbodiment; Fig. 14 is a sectional plan
view (along line MMin Fg2415) illustrating a fifth

enbodi ment of the present invention; Fig. 15 is a
sectional elevation view (along line L-L 25 in Fig.
14) in the fifth enbodi mrent of the present invention;

s 5 oLt 1R BRI Ui W] i
fréﬂlgﬂg ﬁbﬂﬁtgaopbgitions of the noncontact type
displacement meters to the left and right side walls of the
protection track are measured by the pair of noncontact
type displacement meters, and accordingly, the degrees of
freedom of the arrangement of the noncontact type
displacement meters can be further increased, in addition
to the above-mentioned technical effects and advantages.
Thus, the configuration of the apparatus can be further
simplified, and the distance between the noncontact type
displacement meter and an object to be measured can be set

to be sufficient, thereby it is possible to enhance the

high degree of accuracy.

Brief Description of the Invention

Fig. 1 is a sectional piane view (along B-B in Fig.
2} illustrating a first embodiment of the present
invention;

Fig. 2 is a sectional elevation view {(along line A-A
in Fig. 1A) illustrating the first embodiment of the
present invention:;

Fig. 3 is a sectional side view (along line C-C in
Fig. 1) illustrating the first embodiment;

Fig. 4 is an enlarged view (sectional view along line
E-E in Fig. 5) illustrating a part shown in Fig. 1;

Fig. 5 is an enlarged view (sectional view along E-E

line in Fig. 4):
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Fig. 18) illustrating a sixth enbodi ment of the
present invention; 5Fig. 18 is a sectional elevation
view (along line NNin fig. 17); Fig. 19 is a
sectional elevation view+l|2Histrating the sixth
enbodi ment; Fig. 20 is a sectional plane view (along
line 0-0 in 10 Fig. 21) illustrating a seventh
enbodi ment of the present invention; Fig. 21 is a

sectpppal ¢ ei&\/ﬁt 588+ YbaW (8h aRYvhiewe (B1Brign 1Eng. G2E) in
il lustrating the seventh enbodi nent of the present

rif 10,1 S LA B2 it o et
_ nt; Fig. 23 1s a
inv&ktignal plan view (along line RRin

Fig. 7 is a sectional elevation view (along line F-F
in Fig. 6) illustrating the second embodiment;

Fig. 8 is a sectional plan view (along line I-I in
Fig. 9) illustrating a third embodiment of the present
invention:

Fig. 9 is a sectional elevation view (along line H-H
in Fig. 8) illustrating the third embodiment of the present
invention;

Fig. 10 is a sectional plan view {along line K-K in
Fig. 11) illustrating a fourth embodiment of the present
invention:;

Fig. 11 is a sectional elevation view {(along line J-J

in Fig. 10) illustrating the fourth embodiment:;

Fig. 12 is a plan view illustrating the fourth

embodiment;

Fig. 13 is an elevation view illustrating the fourth
embodiment ;
Fig. 14 is a sectional plan view (along line M-M in

Fig. 15) illustrating a fifth embodiment of the present

invention:

Fig. 15 is a sectional elevation view (along line L-L

in Fig. 14) in the fifth embodiment of the present

invention;

Fig. 16 is an elevation view illustrating the fifth
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Fig. 22) illustrating the seventh enbodi nent; Fig. 24
is a plan view for explaining a conventional 20 track
type transportation system Fig. 25(a) is a sectiona
view along line S-S in Fig.284- Fig. 25(b) is a view
illustrating a variant formof a configuration shown
in Fig. 25(b); 25Fig. 26(a) is a plan view
illustrating a structure for the attachment of
mgrgﬁgctlon wheel s in the conventional track type
&'tati on system - 27 - Fig. 26(b) is a

”0”% é' eyl Lugt fs%tdt&%nta'ie pQ.%VQﬁtév@r(Qildﬂnglﬁ.ﬂa/mﬁo in
transp rtatlon system Fig. 26(c) is a side

Fl%’;' eWgh! 14534148 dd & conMantdniitdinidac kot yiiee present
ansgortatlon system 5Fig. 27(a) is a plane view

inkkhtsbhating a structure for nounting an actuator in
the conventional track type transportation systen
Fig. 18 is a sectional elevation view (along line N-N

in fig. 17):

Fig. 19 is a sectional elevation view illustrating
the sixth embodiment:
Fig. 20 is a sectional plane view (along line 0-0 in

Fig. 21) illustrating a seventh embodiment of the present

invention;

Fig. 21 is a sectional elevation view (along line P-P
in Fig. 21) illustrating the seventh embodiment of the

present invention;:;

Fig. 22 is a sectional elevation view illustrating

the seventh embodiment;

Fig. 23 is a sectional plan view (along line R-R in
Fig. 22) illustrating the seventh embodiment;

Fig. 24 is a plan view for explaining a conventional
track type transportation system:

Fig. 25(a) is a sectional view along line S-S5 in Fig.

24;

Fig. 25(b) is a view illustrating a variant form of a

configuration shown in Fig. 25{(h);
Fig. 26(a}) is a plan view illustrating a structure

for the attachment of protection wheels in the conventional

track type transportation system;
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Fig. 27(b) is a front viewillustrating the structure
shown in Fig. 27(a); and 10Fig. 27(c) is a rear view
illustrating the structure shown in Fig. 27(a). Best
Modes of the Invention Explmnation will be detailed in
the formof 15 enbodinents shown in the acconpanying
draw ngs. Conponents described in these enbodi nents
should not be intended to limt the present invention

thereto i iew of _thei ' ' i h
and Erelfeq 'at%(\elb )arlr%nagerre(jﬁl{l%d?%%?:%?ﬂéﬁcg?ggg?ﬁgﬁ\% :eapes
specifie i . i

e L e o

transportation sysiemad 18y Piesestrh8yaat tas with
reference to Figs. 1 to 3 in which Fig. 1is a

coﬂ?%ﬁffﬁﬁﬁlr%fﬁbﬁ'€ éalkpRfshbP€aBiBni Bybitem;2)
I1Tustrating 25 a tail-safe mechanismin this
embagdigrentz (&) Gis 2aigianseeiéwndlleseratiog ai ewructure
(along line AAAin Fig. 1) and Fig. 3 is a sectional
foﬁ”ﬁﬁhﬂ%fﬁ@(@ﬁOﬂgtﬁhﬁerCiﬁithergnv&ptionagstrack type
The configurations of an automatic steering mechani sm
tragpdbieatbon - spdeemechani sm 10 in this enbodi nent are
the sane as those explained in the above-nenti oned
Pat atitg Dlitentid, a afeork corew niljustxplang: ths structure
thereto will be 5 omtted. In this enbodi ment, there
shown pio\Fded 27{a); and

Fig. 27(c) is a rear view jllustrating the structure

shown in Fig. 27(a).

Best Modes of the Invention

Explanation will be detailed in the form of
embodiments shown in the accompanying drawings. Components
described in these embodiments should not be intended to
limit the present invention thereto in view of their
dimensions, materials, shapes and relative arrangements
thereof unless otherwise specified.

{(Embodiment 1)

Explanation will be made of a first embodiment of a
track type transportation system in the present invention
with reference to Figs. 1 to 3 in which Fig. 1 is a
sectional plan view (along line B-B in Fig. 2) illustrating
a fail-safe mechanism in this embodiment, Fig. 2 is a
sectional elevation view (along line A-A in Fig. 1) and Fig.

3 is a sectional side view (along line C-C in Fig. 1}.
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di spl acenent neters for detecting a deviated val ue of
the pivotal center of a protection armwth respect to
a protection track (a deviation value of the pivotal
center of the protection-ar2a 42 w dt hwi se of the
protection track 10 42) in conbination of the
automatic steering nechanismand the fail-safe

mechani sm as di sclosed in the Patent Docunent 1.

Ref gh/d e'?%)n?@ﬁti&né Q8 ah NSuPEHRLELE | OPe8f ThgméShanism

support ts one end part to a support bracket 64

andiHd £ 1 SSSREUREEHAQ1 8mbPgi &nf tRIE ¥Rb6HimenAOLTre the
shown and i s suspended downward bel ow an axl e 44 at

sand @ Lt sEkPriinddei goths0abbae-nbrt pouetiaPatenter
of the protection arm42 is |ocated at the position of

Doddditent erarf ddwob&igglFheesppanatibnathereéd Wadlabe
protection frame 66 for rotatably 20 hol ding the

omifftECt iTan tarim 4hbobimepriot edien s pro6Hle¢ds a

center support structure for supporting a pivot
disfpllaramsit maferhef gr olete¢bhngr m deviatgd vglue of the

I nter pose themf ul cr qu:nEgGg_ bet ween bg}%hg;gg%gfzaggegomr
pivwsitdd paantten OfPTFeRChEP! 8RB Ptble r 66

is formed with left 25 and right |ongjfudinal I'ls
Prog®cEPMHITAr kR %Y%E%%n"géﬁ%b?g B‘%'e| Pi'n"’?itﬁg genter
ot Bt o tec | o gl i PSEFEM Bhebt phie BFotHBEgEh rrack

protection frame 66.. .The b 1o i d
42)3&%&?&&’&”&’0%&&?%% ?ﬁgglg%%%%régééﬁ'fl nmg hapasm an

ad & 44 | & tion . 1Ra¥h8IphtEnkOPBEument
theeiﬁg(? 1&aﬁﬁaf%n%c%&%§eé?e%{lgﬁftgﬁgép%ot ection t?ack 12men

1. and which is 5 attached thereto with a sensor cover
12, and a pair of |aser type displacenent neters 13,

13 @@ 2eq0yMAtrEdd N 1 heo SENStlie OovetedRion arm Jheis
sensor cover 12 are coated over its outer surface with,
suppdaitank drodtoromardnd opart bbdya swpppttphrasket 64 which
corresponding to inlet and outlet paths of detection

is wevesrdd tor derbagie divamesviiphoi®ababr BRPVR ER&ndft .
It is noted that a controller 69 is accompdated in
suspiea ded erninard reekovs AR cagke 1 44 ratefhe AEHET, PRG PaTT

thephOh ont ‘thag the pivotal SEatdE! de ULRLAPEGRBELSR Hrm 42

is located at the position of the center of the axle. The
support bracket 64 has a protection frame 66 for rotatably
holding the protection arm 42. The protection frame 66 has
a center support structure for supporting a pivot fulcrum
66a of the protection arm 42 so as to interpose the fulcrum
66a between both upper and lower side parts thereof.
Further, the protection frame 66 is formed with left
and right longitudinal walls 68, 68 which have a function
capable of limiting a pivoting range of the protection arm

42. A support bracket 11 is secured to the lower part of
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15 right side walls 14a, 14a of the protection track
14 and the nounted positions of the pair of |aser type
di spl acenment sensors 13, 13 which receive reflection
waves fromthe side walls 128,- 14b of the protection
track 14 so as to neasure the distances, in order to
detect |left and 20 right deviated val ues of the
vehicle with respect to the protection track 14.
Fig. LS. g Vi [ ty afi shown
the |g?&§%8§n§9éﬁ%.gg'iéﬁ£% %%#%?ggdb€§%sfﬁlIustrating
SHgWwhPa FEBom2tnEetehtbRIphbaikiss. of ahe axle 44
su%%gﬁgédlgser %g%ef%?gnggzﬁent ne?ers 13, 13 are
in! P&t floBhct Pén CERLRE €6, t havaxbeitwi doeirsend palre which
protection track 14. Further, they are arranged so
is thadetheqdis echd opfoéctiolOtraen 34 endofvhliigberisbeans
a are horizontal and are orthogonal to the respective
att&éthe@nthéi@gbd witle mastéssddacovéa 0R.t hedpeoveds of
track 14. The |l aser type displacenent neters are )
lager atged dDspbateméent adeterst had.| dSeprbeassoranedadednhdn
5 respective left and right side walls 14a, 14a. It is
thecsensén ¢dger1B2t hat the | aser type di spl acenent
sensors 13, 13 are connected to cables 15 for
conriBhe | FRPSIREACEH bbvke seorted PHerhitpi pater surface
enbodi ment havi ng the abo

] v -negtioned 10
Wit | BUAGE BROY 1§ $85E SBLaRs P90k r cSFFPREI BEESS 1 om
t he | [t di t ) k3 .
corfeRpaaties 16 HHIEhCRTCr oLt PonPerhE of4 (8B e10R waves
. f tj b I ¢ ' I'l's
n (GEAEE EF T oo ra FERESaBRREnL O, BT <
13, 483 80 A5t dd {RASY St F6518PCES DSt HBEBmInBAakaaeEn

type di splacenent neters 13, 13 and the side walls
th%%oéé@ff&y $tahd DOSSHDLhE te detetiel mbhsamdny ghignals

evi ated val ues of the pivotal center of the

whiviot&atiwn afde e vitély edpetantest hetprenetheod effitagnd
ri;;i side walls l1l4a, l4a of the protection track 14 and
the mounted positions of the pair of laser type
displacement sensors 13, 13 which receive reflection waves
from the side walls l4a, 14b of the protection track 14 so
as to measure the distances, in order to detect left and
right deviated values of the vehicle with respect to the
protection track 14.

Fig. 4 is an enlarged view illustrating a part shown
in Fig. 1, and Fig. 5 is an enlarged view illustrating a
part shown in Fig. 2. Referring to Figs. 4 and 5, the
laser tybe displacement meters 13, 13 are located at the

center of the axle, widthwise of the protection track 14.

Further, they are arranged so that the directions of
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According to the first enbodinment in which the |aser
20 type displacenent neters 13, 13 are arranged bel ow
the position of the center of the axle 44, the |left
and right devi ated val ues W0t I+ respect to the
protection track can be detected with a high degree of
accuracy. Further, the laser type displacenent neters
13, 13 are highly responsive 25 and of noncontact

emité’h n B BCEOF AhLGhy o tHEY RELiHENEELVANA. afBuSTtibybnal
the provision of the displacenent nmeters - 31 - 13,

to khd Ofesii@civaaL @ devi @t eighel siedef wahesvebacl t4a of the
wi dt hwi se of the track in a track type transportation

proVEdEIB NGRIEO B | NThan laiseanetyipee Sticeylanpenmmechars s
and a fail-safe nechanism 10 conprising a protection

areldhiHiydi i edtd hiorsddi ake htipe ol@sefr oheaneeisonho, the
and a protection track 14, automatic steering can be

resparatiece olgfwidnd arhglyh sfede ceabisatéar aé§a- It is noted
However, the | aser type displacenent neter cannot not

in @y Gutthatedihe heertbpe uHisRkacpBegE sFaREeTFoldn 13
10 object to be detected is not |less, tha

arepasaatastind dp \EARESS |16 (17T CHRRETLERE PRoRnFenat Raver

pair of laser type displacenent neters 13, 13 are
S0UziGeanged in the protection track at the center of the
axle 4

o Sa il Ao AdRR e NG G Ml gt ipndd
con S e it Wy 40! cidsother iy
lase?s Yyde/ RA JI SR ARETEHe 6ES01 5, 183 dBtanthéheide walls
l4a of the protection track 14, and reflection beams
reflected back from the side walls 1l4a are led into the
laser type displacement meters 13, 13 so as to measure
distances between the laser type displacement meters 13, 13
and the side walls l4a, thereby it is possible to detect
left and right deviated values of the pivotal center of the
protection arm 42 with respect to the protection track 14.

According to the first embodiment in which the laser

type displacement meters 13, 13 are arranged below the
position of the center of the axle 44, the left and right
deviated values with respect to the protection track can be
detected with a high degree of accuracy. Further, the
laser type displacement meters 13, 13 are highly responsive
and of noncontact type, and accordingly, they are never
WOrn.

Thus, with the provision of the displacement meters
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side walls 14a within the protection track 14 having a
narrow wi dth. 20Further, with the provision of the
cover surrounding the | aser type displacenment neters
13, 13, reflection light fr®mdi sturbance |ight
refl ected upon the side walls of the protection walls
can be prevented from bei ng overl apped with the | aser
beans emtted fromthe |aser type 25 di spl acenment
neters 13 . , ‘ ct,l a I hildle
13Fag§r%P§pgeé§§§;gg2ﬁb?%%ﬁ%?ggsb?gﬁebgggﬁﬁgﬁggg.

wigﬁéﬁggélo%gEHetQ%a%&p&ESEQ%r%Ekt@%p%e@$ﬂh9§ﬁﬁﬁatwhn

- can be enhanced the environnent al :

sy%§§g55ﬂ38§p8}akﬁﬁgl%%e%ukbﬁ@tdhsﬁbwa@ﬂﬁg meeites siB,and a

s torain watér and sunlight. It is noted that

 £afYEBaFB hBihagARadiveRompRaRAGEL AChrotieeion taras O

di spl acenent meters nmay be used with identica

modfteat taaretbeqtish pisteadioh wheelzsotdyppd a
di spl acement neters. (Enbodi nent 2) Next, explanation

prétbbthenmedackf 12 ,secdothatiboditessting o thee qRrEd&st out

invention with reference to Figs. 6 and 7 in which
withga Bipbk degreti oflakcplaacyi-ew (along line GGin

Fig. 7) and Fig. 7 is a sectional elevation, view

(al cHgweves. FtRei harpg. tBpe AASPRASSBRBSIMALTE, GARnot not
caggggglrlltsgge\gissg Eig(ie:efcltti%tn %g?_%qslsn%%te’ dal zfli{nrces()ftoI E
object to be detected is not less than a predetermined
value. In this embodiment in which the pair of laser type
displacement meters 13, 13 are arranged in the protection
track at the center of the axle 44, and the laser type
displacement meters 13, 13 are arranged, horizontally, and
orthogonal to the respective left and right side walls l4a,
thereby it is possible to assure sufficient distances
between the laser type displacement sensors 13, 13 and the
gide walls l4a within the protection track 14 having a
narrow width.

Further, with the provision of the cover surrounding
the laser type displacement meters 13, 13, reflection 1l1ight
from disturbance light reflected upon the side walls of the
protection walls can be prevented from being overlapped
with the laser beams emitted from the laser type
displacement meters 13, 13. Thus, the detection accuracy

of the laser type displacement meters can be enhanced.

Further, with the provision of the sensor cover 12, there
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15 di spl acenent neters 13, 13 are |located at the
position of the center of the axle and are arranged so
that | aser beans a therefromare irradiated onto the
side walls 14a of the protedRien track 14, obliquely
thereto with oblique angles. Further, a sensor cover
12 surrounding the | aser type 20 di spl acenent neters
13, 13 are al so provided. Wth the enbodi nent

caf)lt ghbednAbakes the enfAdidindnt £ Stedicetaie dle tiRselaser
eans a fromthe | aser type displacenent neters 13, 13

tyfs.)e hRephatemdnd WeddirsSide wad |4 k4R wain beater and
uffrciently ensured. Thus, the irradiation 25
sufli g$arces of the |aser beans a can afford carrying out
preci sed neasurenent, thereby it is possible to
enhapeeithgodeqr €hatf ewenuriacthdfs cattestimantof noncontact
devi ated values with - 33 - respect to the protection
typeack ttdsohict désp haicemerte nprtarsingy dte thred ok
cover 12 surrounding the | aser type displacenent
identécsll@etegtibn ief fewdsi blingteast fentheietaisoOriaiion
of detection caused by entrance of 5 disturbance |ight
digpdarempatt meietrHer eof, and as well entrance of
sunlight or rain water. (Enbodi ment 3) Next ,
(E@RpfamRgntod)wi | | be made of a third embodi nent of the
present invention with reference to Fiags. [ 4
DO WRPEh. PP LaRAE hho it b s, of &, sl qhildaiment
-] in Fig..9), and.Fi 9. ﬁgﬁ{' | evad i ' in
Of(’é*"anarleﬁﬁgtl—éﬁvfaﬁqﬁf)ég wg)%,ﬂ Isrneaft 'S ée%ocgi%eﬁ , qg; ér;%c?\r,v
wnfbn! F35CT ¢! YBCaILaRhACHIN 1M Skt Y aldhgi fle AT in
provi déd at the pivotal center of the protection arm
Figy tilj]eaﬁHPPQtE_;t. bragkat skatlibnall @ Xdvangat shedwg(along
Irected in the running direction b of the protection
1iMBeels 43. Fkgrtbgr, anrehliecembofiiamntl6 ins cosparison
bet ween the di spl acenment neters. The support bracket
wifd tReseippedemboidtimendnt er praint ofi tkrsgIpefYREhd | ower

fixing plates 21 interposing therebetwen the L
displacement meters 13, 13 are located at the position of

the center of the axle and are arranged so that laser beams
a therefrom are irradiated onto the side walls 14a of the
protection track 14, obliquely thereto with obligque angles.
Further, a sensor cover 12 surrounding the laser type
displacement meters 13, 13 are also provided.

With the embodiment stated above, the irradiation
distances of the laser beams a from the laser type
displacement meters 13, 13 to the left and right side walls
l4a can be sufficiently ensured. Thus, the irradiation
distances of the laser beams a can afford carrying out
précised measurement, thereby it is possible to enhance the

degree of accuracy of detection of deviated values with
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20 reflector franme 16 which is therefore held between
the fixing plates 21 and extended in a horizontal
di rection. The refIg&%oI frame 16 is fixed
thereto with reflectors 17,”and the reflector franme 16
is attached at its upper and |lower surface with bolts
for fixing the 25 reflector franme 16 to the fixing
plates 21. The bolts are loosely fitted in el opngat ed
respeet 16 tbhenpuotactheni txpel pHlat cEUDENGE. oW1t phe
slidable in the elongated holes 16 in - 34 - order t%
provjsiont hE bheashnAgTaRgVETof 2 RETEONPIiRg, the JaspE tvpe
Further, there are provided a sensor .cqver_ 12 for
displagenanhgrekerfaddr fypeitepfalefts e reyents
and the reflector frape 16. S5W.th _the, configuration of
de AR LOBABRR ekt QCEREC AR CAP S Hle BYa B SEge” OF"

. di sp] acenent ters 13, 13.i.rradi hei_r. d ase ans
dl%F%ﬁ%%“?ﬂef?% e@Pargef%?c$ﬁ8nrg %%P%fsa%g'%%vgegg

i Xi ng apgl e i i I US o as to reflect the
eny oIy b%ggguﬁfgﬂgthg ?g%ﬁmkﬁge?éser type di spl acement
(Eﬂﬁb e%?ﬁgng , 13 onto the side walls 14a of the

pr 0 rack 14. Thus, the laser beans 2 refl ected

by tﬁ'?xf efd eoi SfadfokaRibe HbrpatigdoEoat haistidembakiiment
14a of the protection track 14, orthogonal thereto.

of WS, ph8sthit Sigvbadh BRNi thheettevieated tvalFugsof & adl® in
. ) ‘

pi votal center of the protection armcan be detected.
whASKoFrdiyngst Dst hespeesontli prent viey {Aloag Hdneaded in

type displacenent neters 13, 13 are arranged being )
Figli rert eandnFige 9uhai agsdctaeni edeyasioph¥igio(@dons, 1ine

wheel s 42, the |aser type displacenment neters 13, 13
H-Kain bBigi np) y PO BhiangehodAMeRs . n&r P Ts fdcdGEethdYPe

_protection track 14. Thus, the di stances b tmgg@ %pe

digplagenent BEEPracident 3n¥herE #58 PEOYHLH &' S

wal | s 14a can pe suffic'en%L ensur % d :

i 3 ' rt. bracket
pivrkdt dFeRtst ¢ etH%vPﬁ?tﬁc é%ﬁeagan% e g%ié%%%ﬁ)mnth a
11P|§Ped§9£§§ggé g&fﬂ5a8¥regggﬁhgﬁ’tﬂﬁ running direction b
of the protection wheels 42. Further, a reflector frame 16
is set between the displacement meters. The support
bracket 11 is secured in its center part with upper and
lower fixing plates 21 interposing therebetwen the
reflector frame 16 which is therefore held between the
fixing plates 21 and extended in a horizontal direction.
The reflector frame 16 is fixed thereto with

reflectors 17, and the reflector frame 16 is attached at
its upper and lower surface with bolts for fixing the
reflector frame 16 to the fixing plates 21. The bolts are
loosely fitted in elongated holes 16 formed in the fixing

plates 21 so as to be slidable in the elongated holes 16 in
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25 changing the fixing angle of the reflector franme
16, the Incident angle of each | aser beama onto the
associ ated side wall 14a gai be set to a desired
value. - 35 - (Enbodi nent ? Next, expl anation
will be nmade of a fourth enbodi nent of the present
invention with reference to Figs. 10 to 13 in which

Fig. 10 is a sectional plan view (along line K-K 5
orfey. te1pdimsy. the azf,taﬂcglélm @ﬁ&leeloéﬁlgt%%ﬁ%ﬁleﬁﬁ}%(oﬁ dﬂ"&’“e
line J-J in Fig. 11), and which illustrate a fg' -saf e

16 e dRiamit e 10tRere e cRBBULHEAL 2 REREPT FEVES ?g £%%o

and 11, |aser type displacenment nmeters 13 1 [
sugppasnfingethec dArrPGuLIPCOF eﬁﬁ’i‘:ﬁ“}? i ]taérﬁls g)lnécle\:h o]f%htahné?l
enbodi nents 1 10 thS are nounted bel ow a protection

thprgﬁglggpogefﬁamgr nged at the pivotallcenter of Fhe
prot get op,ar m 42, FULLDSE, JENgrLOLARK AN 4hd Dair

atta € aCP% type di spl acement neters

30, bet ween L.¢h st I y I$plasenenti fei@rsce
OflgPel a5re ?ﬁbér%%%gééééﬁ%n%BH%g%!iguration:%f t hese

th%ggtﬂggg%yggaﬂgsg!ﬁﬁ%gthéﬂ?é¥I%d¥bﬁM|ﬂ7beThe reflectors

rein ow expl ai ned. Support posts 31 for

17SHRPAr L P9xiAL! 8h§132which RORTiusted raclkad £ anmeflect
attached to the | ower surface of the protection arm 42

thihigygh bBamsnheenedicady fabn ahe RGeoriympnsdigiplacement
Referring to Fig. 12 which is a plan view, a pair of
metérkelL3l eysr sn838 ahe srdet ewtlils tlHa \qihciheg 210 tHFCiehth
support post 31 which is inserted in the protection
track 42, sthws, tthéelasent bpamsaBotetaeried in thert 34
as a center. One 33a of the roller |evers is co{*mecg ed .
reflector257ofanche garectedote &he shde graltorte ©
sEring 35 whose_t he other §$ﬂ12§1fi ed to the | ower
preteehéanotTeRE plot EEENGFC 95F%%s fixing part

35a'Thus, in this embodiment, the deviated value of the
pivotal center of the protection arm can be detected.
According to the present invention, since the laser type
displacement meters 13, 13 are arranged being directed in
the running direction b of the protection wheels 42, the
laser type displacement meters 13, 13 can be simply
arranged in the narrow space of the protection track 14.
Thus, the distances between the laser type displacement
meters 13, 13 and the side walls l4a can be sufficiently
ensuréd, and accordingly, the deviated value can be
detected with a high degree of accuracy. Further, by
changing the fixing angle of the reflector frame 16, the
incident angle of each laser beam a onto the associated

side wall 1l4a can be set to a desired value.
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- 36 - The other one 33b of the roller |evers
is connected to the piston rod 37 of an electric notor
driven cylinder 36 through:éyq_internediary of a pin
33 attached to the roller I'ever 33b. The electric
notor driven cylinder 36 is 5 fixed to the |ower
surface of the protection arm42 by neans of the
fixing portion 36a. The piston rod 37 is forned

(Embetinen®ti4h an el ongated hole 37a into which the pin
33c is inserted so as to_be slidable the#ein

b .
Ref &Y% thg @¥panptian Wikth e 1a9e 0T ofa ORFED £TRRA et
' . th t t 31.] id it h. ' t
of YA (PEAFRRY FLAYORELEY) FhLE: ~SEEYRAGS, he' B8P0 Re, 22

in ik vAG: “Ch%is S6%PLERaRkr oHTAR Pref SRIPMENAHRe KX

jjlﬁ%ﬁgugﬂlfﬁggﬁé.{f¥ £8t%tQQE¥1§HQEOEEE9gtEOBObh@ﬁ @alogg

nternedi ary of a connecting rod 42 an

1ind Sa.f-g.’fr‘pix?dmt?% iif%gpagﬁ& §RYcRaE i1 L9t RadBt aCEhen -shakt

a rotary encoder or an angle sensor 45 through

me i ergredi afyi O e 6Q4RELBY 4BerditiBngt e Figatldgand
angl e of the pivotal shaft 39 is detected by the

11} Ol SRRSIEdi S 1 4B6mbhkemdberant3a 20 wbschi constitute
the roller 32 is detected fromthe detected val ue

a ddmepirativh fekpieinea tipvanyedneabletbp embogimepgs 1
center of the protection arm42 with respect to the
to [@ Gimsetiaomteddieldwcanpbetdetibenecfirame b8 .nHEaAg% hat
a controller 69 which is 25 accommpdated in the 42
armangesttaorilie ivetat ceentes ehebBEnPREASGLEFENAT™ 24-
signal s which indicate distances bgtm§e5 %he ir of
Funtdwject e MOUFRGHLPRsRETORS HF EhEAHBREONCaE PRy e O -

37 - displacement neters 1 13.an [ : 'Eﬁ 143
coniachd T AR ROTPERK TALeRR 2 BF SVaghs dhiih, che daser
ai [. of. the noncon pe; di spLaggpreRrbodREer STHS, 13

tYd%ﬂdﬁ?QkﬁﬁﬁW&P?eﬁ?éc %o%gma%gsa?ron1gﬁebgide wal s
S e R PEOLERERER LyBekaldplasdmcher pbtess 30

coﬁ%ﬁﬁﬂﬁ%&%éﬁt andé?$ght geviategavalues of the vehicle
wild e HRsReGlnd oWk Nekplained. '

Support posts 31 for supporting rollers 32 in a
protection track 14 are attached to the lower surface of
the protection arm 42 through the intermediary of joint
portions 3la. Referring to Fig. 12 which is a plan view, a
pair of roller levers 33 are mounted to the upper part of
each support post 31 which is inserted in the protection
arm 42, so as to be rotatable about a fulcrum shaft 34 as a
center. One 33a of the roller levers is connected at its

one end part to one end part of a coil spring 35 whose the

other end is fixed to the lower surface of the protection

arm 42 in its fixing part 35a.
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protection track 14. In addition, when the pair of the
| easer type displacenent neters 13, 13 issue a

mal functioning signal (for anpl e, the sum of the

| eft and 10 right deviated Val ues of the vehicle with
respect to the protection track 14, which are
delivered fromthe |aser type displacenent neters 13,
13 corresponds to the protection track space

(wi dTh&i 8EheENGRR) 3Bkhodh then Bod 153t alierVé'cF%yl% d?ﬁiuﬁ%ed

a differential between the |aser tﬁﬁ% 15ﬁ§ | ace
tongher @iggon1yogr 39 Of GAnSHATICLT MRS oY ©Y fhder

mal f uncti oni ng can be .deter ned in ca 0
36] KAFCROhoANS! 1 CREMEAIEHY REEFRTa to the

<o TRRE ! e s e TR
e S e, S0 S B

meéﬁgc fléhgaﬁlggngegg%%i%{xgl@ tah.e Irﬁ%e%u@(:%% rod 37 is

acement met uri ng runni ng of

fo%ghckﬁe%hhewihﬁ BhSkARnged e’ HALd @Taﬁcﬁ&@Whlch the
energi zing the electric nmotor driven cylinder 25 30 in

pihhg3eontaghsbypeadsophacerebe MEliRTab 130 . thdwsin i he
roller lever 33b is pivoted up to positions indicated

by créfepriled t6 FegratB whecholilsem 3@ tdionals elevation
stand-by position. - 38 - When the | aser type
vielwsptheesepponet postl3l i3 prewvisddindtilod miwrtahahaft
no devi ated val ues of the pivotal center of the
39 pwbthini the acviindenn3Be dadedihed pivietad ethafitc Hbtist
driven cylinder 36 for the roller is 5 energlzed SO as
rO‘f@t@RhénauPn@rb@@tbﬁ pggng7of a beanhg 4Qredie &v]tal
when_the controll er 69 determ nes such e that tma
sh#Eeca?) 19eowplafaebniht HEMErs S %w@%

d d
ot et Bty o RgREFt %ﬁﬁvéﬁ%iﬁre%ﬁs?a hﬁéfﬁ{%géz‘ié

1n19£]x‘%]<9§3f<’9£[§x? % ?{:ffﬁeeegﬁ olyyRe ¢ 1@%}}1&'@%&! its

SO as e plsto 37. T theroller 32

upper Iﬁ?}%&'@g@é nétdéjf'éc§h.gﬁ %Iakftlﬁgaoﬁ)ﬁ ke duteiiee tdriidbder
track 1 the resilient force of the coil spring 35.

or ldh téﬂ@léiaé@nséﬁ&l@n%ﬁoﬂéht kBer antermddiarydeifect ed

by the rotary 15 encoder 45, thereby it is possible to
couleliaed 48 deWihaised the rotating angle of the pivotal shaft
39 is detected by the rotary encoder or the like 45, and a
position of the roller 32 is detected from the detected
value thereof, and further, a deviated value of the pivotal
center of the protection arm 42 with respect to the
protection track 14 can be detected.

It is noted that a controller 69 which is

accommodated in the protection frame 66 receives therein

measurement signals which indicate distances between the

respective mounted positions of the noncontact type
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val ue of the pivotal center of the protection armwth
respect to the protection track 14. Accor di ng
to the present invention, _the deviated value of the

pi votal center of the protection arm42 with 20
respect to the protection track 14 can be detected by
t he noncontact type |aser displacenent neters 13, 13

with a high degree of accur cy .and hi
dippdBERTED n@§§erﬁurlt3herl puni o ad:ﬁ 1%?31:145610&0% he

sl 3 AR W R e e
d
oot S PSR, g 5 Fp e

re%ggg%ggéaggvggp%r%hsg ac %‘]}?fét L& Spad hergbyw s ttﬂeS

0 'eénhance the reliability of the deviation

prg%{i %iaﬁe?:g‘égﬂslzlwb LA S ReGfcald y,dé‘i!@dtst heft and right

con detérm nes 5 occurrence of

aegggwa%agagggoﬁf thie vehsern o Yasirsppeaman vt ers

e contact type displacenent neters 30 are

pr@ES&@REH rirAskead .t har aafii taecth ,aee@mditngd \paitheof the
devi ated val ue of the pivotal center of the protection

leak8trCcappbeddepeatementheeelyd t13,s Jossishiee & 0 enhance
the reliability 10 of the deviation detecting neans.
maFBahbeioningt hignaeidbddiome exampdeh dfhe [ g1 dihe left and
support nechanismis conposed of the arm41, the
righti ddELaBSdaﬁdltlhé piEvéhel vehdeclsy Wldfﬁu %‘%Hﬁ‘f"cﬁ Hfg? y-he
the roller Eport nmechani sm can have %P Héy
prategtigpetrack 14, which are dellvered fro the” laser
type displacement meters 13, 13 corresponds to the
protection track space (widthwise length} (which can be
obtained by computing a differential between the laser type
displacement meters 13, 13 or a trigonometric function},
and malfunctioning can be determined in the case of
indication of a numerical value which does not correspond
to the above-mentioned numerical value).

In the embodiment having the above-mentioned
configuration, a deviated value of the pivotal center of
the protection arm with respect to the protection track 14
can be detected by the laser type displacement meters 13,
13 during running of the vehicle while the piston rod 37 is
retraced by energizing the electric motor driven cylinder
30 in the contact type displacement meters 30. Thus, the

roller lever 33b is pivoted up to positions indicated by c

in order to retract the roller 33b at its stand-by position.
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15As stated above, according to this enbodi nent, even
upon occurrence of a failure of the [aser type

di spl acenent neters 13, 13 ich are noncontact type
di spl acenent neters, the automatic steering of the
vehi cl e can be nmade, that is, the normal operation of
the vehicle can be continued 20 further. It is noted

that ultrasonic type displacenment neters nay ge Eged
inst@%@no¥h%h%a$%§eFYP?pglﬁPéﬁ?%@%ﬁEnPe fardd131°137®

el G RS SR e EOREBIATEE A T ST v
| ti i || be.nmad f fift [ t th

ceRfeEant FRCHFPERCHEPR FEReentan Boraae oot o 08 i n

elé@ %Egﬁ%ﬁt Fagks S§§%§8§§£i§%a90¥'%Wé(ﬁbﬁﬁ%ﬂ ige MM

$$g§ri% ? a sectional elevation

en%%é%%%&lgggaéipg zkeh8 ghg'plééoﬂngoﬁi§7.16 is an

fon view Referring to Figs. 14 to 16, the

confy QUL 8L o0 ¢ 3 &N hen | 88T cbiPRodi Rl 89€ABRErmines

meters 13,7 13 are used as the 5 noncontact type

sudh SR| 8588k FRtRE S1basthetgpaeaaspl hakmehtt he theyr tire
enbodi nent, and accordi ngly, the explanation of this

mafOMhEEUGRih®N vhat De, othét @dtedbisncoahngtr ki ordef, and
this embodinent is the sane as that of the forth

en€@pDeh sretihe €keeptitheotonf dgiveni oplahdercdidt 4ot orggs to
di spl acenent 10 neter 50 which will be hereinbel ow

chaxge avved. it s upper copbact Styper diappacengg tamedpfer S0 as
32 in the protection track 14 is verticaliérattaghed

to texterd | e rPiekPRcEodf 34- pridiistt i e aF M 4o t Hf olh

the internmediary of a joint gétbgnt la. R%E%%Ebggtggck

prq:ss‘ge,d 1qga:|'an%1bi1|:h%p$:i.q.@ wall P e pro
14 by the resilient force of the coil spring 35. In this

case, the angle of the roller 32 is detected by the rotary
encoder 45, thereby it is possible to detect a deviated
value of the pivotal center of the protection arm with
respect to the protection track 1l4.

According to the present invention, the deviated
value of the pivotal center of the protection arm 42 with
respect to the protection track 14 can be detected by the
noncontact type laser displacement meters 13, 13 with a
high degree of accuracy and a high degree of responsiveness.
Further, since they are of noncontact type, no wearing
problem is caused.

In the case of malfunctioning of the laser type
displacement meters 13, 13, a deviated value of the pivotal

center of the protection arm can be detected with the use
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15 35 and an electric notor driven cylinder 36 are

arranged in parallel on the upper part of the support

post 51 which is inserted_ig the protection arm 42,

bei ng directed w dt hwi se of ?he protection track 14. A

frame 52 is coupled to one end of the coil spring 35

and the piston rod of the 20 electric notor driven

cyl i nder 36. Referring to Fig. 16, the electric
of bber cantagh §YPRNAdSPIGCERSIECHEEETE0 ST de 19

upper surface of the protectiqn armd42, a as wel |,
posagbdenhtp enbapset the mediAHilidyr ofg W @eveat 8y t o

t he i nside upper surface of 25 the protection arm 42
detipeh1BIf MRPRG-portion 35a. Further, a frane 52 is

connected to a_detection. bar f i.Spl.ac :

ot oz, specgsiEatiy. “ngh oi SbakppateR] 63 MRERmines

to the |lower surface.of .the cti I ;
ocEREE PRER: HEPRIS UBF AT CBarr oo e Fnd s o 3 edment

tatably,att e f Ui $hablcenfta P rdteded 300 are

mefgh8) R2 %éce%f‘%r Sohtaty f@es@éﬁgggﬁ’si 25 5

bl h NoLhRI dddbeaimaalat thdh dfvildted
Opégééégéc¥%$3%3§4?ﬂﬁggggfaﬁﬁg thr1thé§??ane 52.

valdEt Ber chthgilbege 22nked bFe thiespeotieat lomlarsb care be
rotatably connected respectively to fulcrum shafts

de BBt e8bbtAOrab9Videdst poasibllectoaentpinge Shenrediabd Lity
attached rotatably thereto with the roller 32. In the

of etheddevnathani dgtebéiagoweamsnt i oned configurati on,
during the running of the vehicle, the nethod of
det eEurtget helpi vhial eobafldmest . t RaChr 8fe&Pof i3I m

Wi th respect the protection track 14 by neans of the
suppert nophanisy hEcRemPosederE the g &1 (Hhe, ovpgnder

t hat of .
38 and the pivotal shat 39, and accordingly, the roller

support mechanism can have a high rigid structure.

As stated above, aécording to this embodiment, even
upon occurrence of a failure of the laser type displacement
meters 13, 13 which are noncontact type displacement meters,
the automatic steering of the vehicle can be made, that is,
the normal operation of the vehicle can be continued
further. It is noted that ultrasonic type displacement
meters may be used instead of the laser type displacement
meters 13, 13 which are used as the noncontact type
displacement meters in this embodiment. |
(Embodiment 5)

Next, explanation will be made of a fifth embodiment
of the present invention with reference to Figs. 14 to 16

in which Fig. 14 is a sectional plan view (along iine M-M
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the fourth enbodi nent. Meanwhile, in the contact type
di spl acenent neter 50, the electric notor driven
cylinder 36 is energized so, ﬁs to extend the piston
rod 37 in order 20 to turn the frame up to a position
52' shown in Fig. 16, about the fulcrumshaft 54 as a
rotating center. As a result, the ful crum shaft 56a

and the roller 32 are retracted t.o the QSItIQ
in3Pig.r d8pecFidel 45 WicR SREHLOIGL F%EﬁY4¥ %ﬂa Blong

meters 13, 13 are 25 Ifunctlonln 1
118@t%cP|6H Eé@on%é) ﬁﬁgggﬁgie16TH§ iﬁvathplv%ew

ity T ARG 3 fien ene
h h o
1a%3§e 9?;:) elg ?gm%%EeEn@t%?% ?‘.‘;C 13 %%%edégﬁ a@“@ch

acermen 13,71

noH@LL%QS@l ngggig &g@E EB% g% eGld QR ReEOPMRSne as that of

0SSI eBAtT oM refer to Figs. 3 and

the 3)5 oﬁi?gﬁ a%ﬁﬁohﬁﬁeﬁ £CO ﬁh@c %cb\b&@i:.‘i‘ﬂgﬂ@' aqgrERixpRirgition of

I nst ea t he noncontact type one, and therefore, the

thféeebﬁfﬁgm?he&oﬂr Wwien eyl omdaredl | Thepetgnfaduratasn of
to retract the piston rod 37. Thus, the frane

thb2 s@BEEYAENthEsCERRr samiconsf ahat faforieh il exprddigient
35, and accordingly, the roller 32 is 10 pressed
ex@gptnshet bensideradlibnl4& ef comdastottame ¢ solagement
In this case, since the frame 52 is connected thereto
metéth50 hehlehewi Ldnbbaheseande lote capdgiidesrent met er
53, an inclination of the frame 52 can be _detected b

t he &l spPreEhep@skabbrfos. S?ﬁﬁgrtﬂﬂg 60§P9#8ﬁ %@ ﬂﬁe¥he

roller 32 15 can be detected and
Pr%['é%‘i"é%%’él tERoE of LReVBFEALALY é’eﬁt g‘\‘e%lt he pr(ﬁect“feg:n

h
ufftet of & BPSECcREah, rfly oo e ?’2;?2‘% hiA B ery of

a ?ﬁiﬂ?lé %QS geyi at é&gﬁf gOfot RFegPI Yot ak %8ﬂle%p93ng
Ion arn1 can be detected by the | aser

35 LYPE §h381é8€£f8tm8€59rar;%en cylinder 36 are arranged in

parallel on the upper part of the support post 51 which is

inserted in the protection arm 42, being directed widthwise

of the protection track 14. A frame 52 is coupled to one

end of the coil spring 35 and the piston rod of the

electric motor driven cylinder 36.

Referring to Fig. 16, the electric motor driven
cylinder 36 is secured to the inside upper surface of the
protectioﬁ arm 42, and as well, the other end part of the
coil spring 35 is secured to the inside upper surface of
the protection arm 42 with a fixing portion 35a. Further,

a frame 52 is connected to a detection bar 53 of the

displacement meter 53.
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13 having a high degree of detection accuracy and a
hi gh degree of reliability. Further, since these
nmeters are of a noncontact jype, a wearing problemis
never caused. |If the |laser type displacenent neters
13, 13 are 25 mal functioning, the contact type

di spl acement nmeters 50 are used so as to enable

detection of the deviated value of the ot al cen%; £
of thelbﬁbté69?8ﬁ0§r§ﬁ fife JOFPR tiad ito hq4 VST SHHAEE ©

to enhance the reliability of the deviation detectin
theeRROterR PR &TBNIGdItRAAITR Fhsarkt qﬁﬁ’%‘?‘i qie of @ Jbint

SR R T IS S5 L e A e
on§B5, 575 GroP4BRR 5 TSN AR WG S e b
suFRERSHATSaR B ORR I Al A ot ditorun

shégftlngt oSt H@dglg&t AcePi®rC HY AGl WdrhihQ it he i dthe

uring the detection by the contact type

froik&pkacenent neter. (Enbodi nent 6) Next ,
expl anation will be made of a sixth enbodi ment of the
pr espatthé¥ enth@nevhmnb 6ef ananadet auspgnsibh tldnk9 565 are
in which Fig. 17 is a sectional plan view (along |line
rofabablyFtgnné8}edFirgspecitivelyedid dvdlcmimne\aiafdis it@y 56b
(along line NNNin Fig. 19) and Fig. 19 is an
prevededi bo @i ewllRef ecciepdoro 58 ghichy iso afdaqhpd
configuration in which the | aser Eype di spl acenent
rohetabiy1Bhergtar witbeihgs rodder 32.

. In the embodiment having the above-mentioned
configuration, during the running of the vehicle, the
method of detecting the pivotal center of the protection
arm with respect the protection track 14 by means of the
laser type displacement meters 13, 13 is similar to that of
the fourth embodiment. Meanwhile, in the contact type
displacement meter 50, the electric motor driven cylinder
36 is energized so as to extend the piston rod 37 in order
to turn the frame up to a position 52 shown in Fig. 16,
about the fulcrum shaft 54 as a rotating center. As a
result, the fulcrum shaft 56a and the roller 32 are
retracted to the positions 56°', 32', respectively.

When the laser type displacement meters 13, 13 are
malfunctioning, that is, the detection becomes impossible.

The electric motor driven cylinder 36 is emnergized so as to

retract the piston rod 37.
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20 noncont act type displacenent neters is the sane as
that in the fourth enbodi nent, and accordi ngly,

expl anation thereto will be n1tted The configuration
of this enbodinment are the Same as that of the fourth
enbodi nent, except the configuration of the contact
type di splacenent neter 70. 25 Thus, the contact type

di spl acenment neters70 will be herelnbeIOM/ex | ai n
Ref eMpragspeck §caldy . alfubpsr cOBSELL1IETT 6° detﬁmlnes

sugh aoRadet GheketPevaAsss 88 O SHEPIS Lot

argopal CAPoRFPBADFORS RBF (g g eRTgor Sl Sm*ﬂbsswle:
enf AR R e i 3 B e%). S, e

coaﬁ?ﬁ%oggggggggél%eﬁl&# e 74rca0st (thP A Aract

are S|I i nsert e slide

ty%é'i ﬁe73a{1ﬁe‘:f§?g§fzge' S t%%n @@.% %.dclt::o rrH?:%rd'cﬁ:t:@er? llnder

rods a coil spring 45 1
36 V‘%é neﬂéQHﬂQeﬁaEQ aki de &%@r&éta%ﬂel @tl%rﬂwse_d)do@men
e slide guide 73 and the franme 72. The roller

32 POl atRd! Framunsedrégeibes! @ner cengrieastonl folree
frame 72, and the roller 32 is pressed agai nst the
Frémdenwatbilisppinghespr andchcoprtiagi yls the tded 165 32 is
resilient force of the coil spring 75. A fixing
preyséddagaibst stpeosidedwadlt hdappdt bei profeatgpn track
having a piston rod 76a which can be downward extended
14 fr dm tifeld ovame s ginee die tfeape o$2cifofcapRrEsd (hereto
the piston rod 76 is extended toward_an en glnqi

witeortherdavestien bart hdar ear the Q&FP&ééFegi

f 72, th t 72 is Lo
mcgi@rv”%w ceﬁiﬂ??”gag fe Patiphrhecdntbetrd ey t*%lea

Eltrtt‘)%rg%éggma ndl grl%@s 'poiéq-ll? l%ogg‘gfont Bf {:ﬂlal EBJﬁgr 32

calf UI% hc? teé{)@ ;%[E %gchﬁd%ﬁﬁﬂ ct gdgkleheld Wallhed 040 the

I on ISp acenent meter 78.

pix}cgtéf' Se SO el e NgMbBEct DEnCaRhl Fikal respaetstual ate
ove, during the running of the vehicle, the deviated

protection track 14 can be detected.

According to the present invention, normally, the
deviated value of the pivotal center of the protection arm
can be detected by the laser type displacement meters 13,
13 having a high degree of detection accuracy and a high

degree of reliability. Further, since these meters are of a

noncontact type, a wearing problem is never caused.

If the laser type displacement meters 13, 13 are

malfunctioning, the contact type displacement meters 50 are

used so as to enable detection of the deviated value of the

pivotal center of the protection arm, thereby it is
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- 45 - value of the pivotal center of the protection
armw th respect to the protection track is detected
by neans of the laser type spl acenent neters 13, 13,
as is simlar to the fourth enbodinment. During this
detection, in the contact 5 type displacenent neter
70, the fixing cylinder 76 is operated so as to

downward extend the piston rod 76a fro HF
PoﬁﬂmbkﬁxiQﬁeﬂhﬁP?@o¥%%t¥%ﬁ1§Pﬁ4&§Y|HfoFgér 3lﬁgﬁanthe

frane at the position 72'. Thereby, the roller 32 is
deﬁ%ﬁ?%ﬂﬁkﬂ?%%ﬁthe stand-by position 32'. 10Wen the

o S G S FERRYS T SLs i dE, i pagesiotosean

bl The fi
L0 REHRAS p‘ﬂ'%%% ”g? CYhLngEhpERy BeEhsdEcHoro s
t.h t 6, 1 th
rﬂﬂai’%%y [)t(eﬂ%l(%% 1?1 %teéjr‘fs%h%ufglﬁefa§ﬁpbeiﬁz e

meéfﬁzlrrig}ftxfmrp%h§ori€ﬁ %Fﬁ Qét 8¢hp2N£PEAOMESThereby it is

0SSl e contro (refer to Figs. 3 and

oéEQbiH“%é“éﬁtéﬁF &Pt Cbutyg@tﬁh&ﬂhﬂgeafntheetealer 32
I nstead of the 'noncontact type one, and therefore, the

intld XHY Mﬂdidgy P&=16i8R &ner gbzedredyabolld kther aofller 32
the piston rod 76a. Thus, the roller 32 is

in ERrSsed agaiinsion hehst det wik| made dhtohelpset eontegt with
track 14a by the resilient force of the coil spring

the7side wdiils dasimg stimeedehectianeby2ths QQDEGﬁﬁe@YB&
thereto with the detection bar 78a of the displacenent

dispetagreniBit meeter position of the roller 32 w dthw se of

the protection track is detected in view of a
{Embodiment 6)

Next, explanation will be made of a sixth embodiment
of the present invention with reference to Figs. 17 to 19
in which Fig. 17 is a sectional plan view (along line 0-0
in Fig. 18), Fig.1l8 is a sectionql elevation view (along
line N-N in Fig; 19) and Fig. 19 is an elevation view.
Referring to Figs. 17 to 19, the configuration in which the
laser type displacement meters 13, 13 are used as the
noncontact type displacement meters is the same as that in
the fourth embodiment, and accordingly, explanation thereto
will be omitted. The configuration of this embodiment are
the same as that of the fourth embodiment, except the
configuration of the contact type displacement meter 70.
Thﬁs, the contact type displacement meters70 will be
hereinbelow explained.

Referring to Fig. 18, a support post 71 for
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- 46 - displacenent 78, thereby it is possible to
detect a deviated value of the pivotal center of the
protection armw th respecty3o0_the protection track
14. According to this enbodi nent, a deviated val ue of
the 5 pivotal center of the protection armcan be
detected by the noncontact type |aser displacenent

meters 13, 13 _with_a high degree qof fineness, and
supRet iRy énHOélﬁFgﬁzrégpénﬂéﬁﬁﬁﬁiioqﬁﬁﬁﬁég,4¢Lﬁ§t%yta0hed

the noncontact type, _no weari roblemis
to 1bhe {ABSELSBTERCE: Ofr FBFc £T6Y & o 2?1 gﬂgﬁ&f%he the

. laser _type displ acenent .sensar.s ot :

ln??ﬁ‘éeﬁ?égya%ngntjoﬁg%ep&% 8@@ Jb"% lfé]géd,‘}éllﬁts:? eadaﬁrecuon'
her eof , . in_order ,to_det [ ;

Re%?%%%? EgnF:eng'o;l %nhé %rl th% t&%‘%ﬁf\@af\ﬁmﬁ %J\P%r eléek;eylovit]fﬂdlfa s the

. S] t nhan e+15b HaRidd t dd&f the

s RS TbErgs  JLfcar navpase Y Agr BurtaddioL

pr&P00HL BRNLrml B2PALLCH! Hurdiiighlor W1giaé mddLr74
supporting nechani sm having a sinple configuration can

arPgn§earosedaph1ibe Ghide cad d@othermndd ha iplabky iinserted
of Slide rods 74 arranged in parallel with 20 one

in apRéheliaéEghedenest. 74 Neawe ezplianabhosciiel tie tinede
of a seventh enbodi nent of the present invention, with

disehbrendepantEi gf. tB8 ©1id8 nodshi7dh Ringl @Eqikl Fpring 45
sectional plan view (along 25 line QQin Fig, 21),

is Regrn24roend sachi shafeckredatlidomng dpteanafsd ibrtyegn the
in Fig. 20), Fig. 22 is an elevation view and Fig. 23

Sli@eaggb@@iﬁﬁaﬁnglﬁhevf§ﬂmFaW@ng line RRin Fig.

The roller 32 is rotatably mounted to the lower end
part of the frame 72, and the roller 32 is pressed against
the side wall l4a of the protection track 14 by the
resilient force of the coil spring 75. A fixing cylinder

76 is provided in the protection arm 42, having a piston

rod 76a which can be downward extended from the lower

surface of the protection arm 42. When the piston rod 76
is extended toward an engaging portion 77 f£ixed to the rear
surface side of the frame 72, the engaging part 72 is
locked at its position, that is, the frame 72 can be fixed
to a position 72° indicated in Fig. 1. Thus, thg roller 32
can be held at a stand-by position 32°.

Further, the frame 72 is connected thereto with a
detection bar 78a of the displacement meter 78.

In this embodiment having the configuration as stated

above, during the running of the vehicle, the deviated
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- 47 - 22). Referring to Figs. 20 to 23, the
configuration using the |aser type displacenent neters
13, 13 as the noncontact type displacenment nmeters is
the same as that of the fourth enbodi nent, and
accordingly, explanation thereto will be 5 omtted.
That is, the configuration of this enbodinent is the
same as that of the fourth enbodinen%, xcept a ..
vakumiofukhe i Bivetal neeRbREoRt akhet PEe &PE&P&: BRh it

meter 80 which will be h I pbel | ai .
regggqﬁr@%gtq% E;%%egﬁ}gg g%%égrgsggété%f%hQ%%lgeans of the

ting, t | | 32,1 [ A '
Lot Horms TR IRCTBRET BaFPhze oy ine. Brolcrian Arm f2 e
t t ' di. . i O] . j
ot o dutt | o P sl i€ AGLPLe Bof; PR, Bp TebitEgor

th [ f d
tyqriﬁééﬁéﬁﬁéﬁ%%?gﬂgﬁé%ego, ehet @i Wikl dyR3hkedf 73e6@n

he internmediary of fulcrumshafts

operatdi&d Nes PA 'aQfinkdfa Se£eBflal ikhks pidtane roal Feabltyom
connected to a franme 84 through the internediary of

thd WS sheddse 89 e pobLEEt33ni armokat abl yraeuntted hold
to the lower part of the frame 86. 20A pair of roller

the&X0fd At Cgid HPsingsn 892 ar e Phispeed tioeasolbespdd is
between the first link 82 and the support colum 13 in
retfdieted ccaApley stamdiby emosivior 88'a | i nk nechani sm
90 conposed of the first links 82 and the second Links
84, Whieinc lthiehdrasfeor etyreesbiesplpeement efeBergsligalsfire
the side wall 14a o the protection wall 14. A, .
maldfiwsyst e . gt BB | Bhe A atBetheBn PEREMeGdFPEFF 10 1e -
part of the support post 18 and Ehe fulcrun1g%sts 8%
TheTHdxinggylinder 76 'is energized so as to retract the

piston rod 7éa.

More specifically, if the controller 69 determines
such a case that the laser type displacement meters 13, 13
are malfunctioning so that the detection becomes impossible,
the controller 69 {(refer to Figs. 3 and 13) operates the
contact type displacement meter, instead of the noncontact
type one, and therefore, the fixing cylinder 76 is

energized so as to retract the piston rod 76a.

Thus, the roller 32 is pressed against the side wall
l14a of the protection track l4a by the resilient force of
the coil spring 75. In this case, since the frame 72 is
connected thereto with the detection bar 78a of the
displacement meter 78, the a position of the roller 32

widthwise of the protection track is detected in view of a
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di spl acenent neter 88 has its cylinder part which is
secured to the support post 81 and a piston rod 88a
which is connected to theysgulcrumshafts 87, for
detecting a degree of extension of the piston rod 88a
in order to 5 detect a deviated val ue of the
protection wheels 42. Further, a roller storing notor

At srlesimR oty GOHERY Y LA RP OIS o4 IRTERE (D

% WS
| ed _t f the ful haft_8 f
o UL e P8 b5 g L5 o
. tated by t || ' 91 t
with gt hd e Pretedtiil MedBEofa 1 D0 25 Lo fove
Thﬂ%’cp . nrgO|1:loert 32 I Snfydilkthavway dd-PiRidie wd e Vet | the

1420 e protection track 14 and 1s stored at the

in'a%ﬁtééﬂ£éyyof:%Hé‘ﬂfﬂébé%ﬂHH“éEﬁ“caﬁt$bt&@tected by the

ove-mnentioned configuration, during the running of

nonddit ANt 18V @i Heh Acdnsh ©fmd ber9r D3 pc13 onitheal s
42 in thé protection track 14 is detected by the |aser

highl YRande piRcamiiesenanl addirddy aididdsigh the
fourth 20 enbodi ment. During the detection by the
respoeRSGieneky. 1Burtthercoduactot rhe diosyrcad@mnttyag eMMBO
is stored at the position 32' as shown in Figs. 22 and
weardddoyprebdregi Zisngadsed.ol | er storing notor 90.
In response to occurrence of mal functionjng of the 25
| ager thgpeasies pifacamarrenseeof mRlEMNCRIRIng of Hghe
det ecti on becones i npossi bl e, the controller

.
laserp tyipgs disPAaeempn o ReNFioks the +01 1 B7S s?%‘?’?%‘gt %f%‘?r

disp%%ég%eﬂf ﬁ%férs 70 can be used, instead thereof, in
order to detect a deviated value of the pivotal center of
the protection arm, thereby it is possible to enhance the
reliability of the deviation detecting means.

According to this embodiment, in particular, a highly
rigid roller supporting mechanism having a simple
configuration can be composed of the slide guide 73, and

the plurality of slide rods 74 arranged in parallel with

one another.

(Embodiment 7)

Next, explanation will be made of a seventh
embodiment of the present invention, with reference to Figs.
20 to 23 in which Fig. 20 is a sectional plan view (along
line Q-Q in Fig. 21), Fig. 21 is a sectional elevation view
(along line P-P in Fig. 20), Fig. 22 is an elevation view

and Fig. 23 is a sectional plan view (along line R-R in Fig.
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rel ease the roller 32 fromthe storage, and as a
result, the roller 32 is pressed against the side wall
1l4a of the protection track 14_ by the resilient forces
of the roller extending COI? springs 89. S5More
specifically, if the |aser type displacenment neters
are mal functioning so that the detecti on becones

i npossi ble, the controller érefer

2213) Refermn@ste h%l@%cu??emez f mPfﬁﬂBF%gﬁFﬁgl°“ gsing

changes over into_the contact acenent t
th%yl@ﬁéi-”gFYPﬁgdiéptlﬁé’eF'&InItef“e§f35|ys &né‘t 5 TG aepptact

rel ease the rollers fromtheir storage,
tYH@CGFEPﬁ@P?mePﬁem?GFFEr1§2 S? ﬁPg%s%% agalan T

I I i
ParamoBE . AR BFPRF CBRINe: SHEAAT ph M AS LaAr be

em?gﬁ&@eg spring 89. 15A
s ti oSi 2 t i
ol 5 T 5 L g .

th% %%écgge%a@%%r 88. £l¥Sh tnbodiReed blexdeptdet ect

evi ated val ue o the pivotal center of the

a t Renkbalaeti aypler @llsplibceidr arediany 80
co?f@%ﬁfEtSQ%OB?L%QF ngrnally, aﬁgﬁilated val ue of the

whEbMO%i\thS@t Rerefinblaopr ekeakiimedar m can be detect ed
by the noncontact |aser type displacenent neters 13,

13 wRéPedrimghtdepige of, f enenppsranpoadc ladprand a

hi gh responsi veness. Further due to the noncontact,
subypetidf theweellny PRobherthies PraFesdiom tHack ddk ot

occurrence of malfunctioning of the laser ty
attashedctaebhendowes, sardagieardd the PEFEAHTON AT 42

pi votal center of the protectiagn. ar an det egt ed
thmpﬂﬁhtﬁéeu%étGFmﬁﬁéa€6hP§cF-ﬂ?ﬂ@tdﬁgéﬁﬁhéﬁght sgﬁgor

veddioileney L s possiple to gnhange EREstehuaRk! b2 are

rotatably connected thereto with a pair of second links 84
through the intermediary of fulcrum shafts 85, and the pair
of the second links 84 are rotatably connected to a frame
84 through the intermediary of fulcrum shafts 87.

The roller 32 is rotatably mounted to the lower part of the
frame 86.

A pair of roller extension coil springs 89 are
arranged so as to span between the first iink 82 and the
support column 13 in order to apply a resilient force to a
1ink mechanism 90 composed of the first links 82 and the
second links 84, which therefore presses the.roller 32
against the side wall 14a o the protection wall 14. A
displacement meter 88 is laid between the lower end part of

the support post 18 and the fulcrum posts 87. The



10

15

20

25

detecting neans. 5 Industrial Usability

According to the present invention, in a track type
transportation systemincorporating an autonatic
steering mechanismand a fail-safe nmechanism wth the
provi sion of 10 the noncontact type displacenent
neters suspended fromthe | ower part of the vehicle
_body and located in the protection track, a,deviated

digplaeenent neepest 88t PBA aﬁéepg Pﬁgﬁﬁepﬁfgtg@ﬂPﬁnlﬁrack

SeHEBNoEarEhe  AEPEPFEnBoPheBLoflcr PygEolg ot oot fnich

15 FaPRESErE To FoesFor e-Ph pRattal e ek Pabroring @
eégcéfog §¥ﬁ%§gh of th?ggﬁgt8ﬂeggh'%ﬁhlin Wkﬁgrtm%

d
de%ﬁovi3|onxo € noncon type di splacenent neters

de géeegd&gv£§gga;g§1hewef PRE! Pet)tteewahm_te@laom.and

ocated I'n protection track, according to the

Presaitiidvent i 16P StbFkE hyPErt HANEHOATALNEBd in the
system i ncorporating an automati c steering mechani sm

prétéceiddi Arfiage. MeEhantsMer slevrahgdnybdreddfhasea
protection wheels in the protection track can be

rogoeyrshiefy 9eheshech asdcespiell rousnergofr €her &blyrume
25 noncontaCt type displacenent neter and the contact

shdfpes 3li el deentitstrelbnkso§at heFyurthers Poagsfpleran
detect a highly reliable detection system can be

shafiterydlavedrotated by the relleKeptozdadr MrkgTt 81t f@ as

present invention, in a track t%pe transporta

to ARG e C boF S 1M 83 40, Ehat LiTertapPngtrsbRaAFSRY E-

d a fail-saf hani devi ated yalue.gf ih
Thifon; 1 S 36 OF PRDLPAaeReyah g b Qb baP el St £ 42

hi gh degree of, accuracy_by the ntac y A
L R A
35 1ype di spl acenent nmeters which are additionally

provi ded are nade into contact with the protection

tragh Qi WibdeedONEOH aghe t ¥B6ve-mentioned
configuration, during the running of the vehicle, a
deviated value of the protection wheels 42 in the
protection track 14 is detected by the laser type
displacement sensors 13, 13, similar to the fourth
embodiment. During the detection by thg sensors 13, 13,
the contact type displacement meter 80 is stored at the
position 32" as shown in Figs. 22 and 23 by energizing the
roller storing motor 90. ‘

In response to occurrence of malfunctioning of the

laser type displacement meters 13, 13, that is, the
detection becomes impossible, the controller 69 (refer to

Figs. 3 and 13) energizes the roller storing motor 91 to
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10di spl acenent neters are mal functioning, thereby it

is possible to provide a highly reliable detection

mechanism - 52 - CLAIMS 1 9A_track type

transportation systemin whictch a vehicle runs on a

road surface of a predeterm ned track, conprising a

steering nmechanismfor automatically steering 5 front

and rear wheels of the vehjcle by neans af actuatori,t
rebgdse thel rebiernddnaaPBntBEns&eEq95r- 9-13» Selt FSFYC-

track defined on the road surfa of .the track,,. a
th%r@?éé?Foﬁzmh%eP§e§F89iGgalpﬁta% Fdﬁaﬁplgfhtae%% the

vehi cl e and adapted to run _in.the.pr t C
ProFerbien mhkaRy 6nggb$hﬁdFﬁsi6lFﬁg 5%%%%%?%%E?%aéﬁller

characterized by.a ga' of noncontact type
exH?%ﬁFﬁ@eﬁ%ﬁf ﬁB¥%Pg ab%éched to a bracket suspended

d d f . t [ b _

SIS MSTALRIRE PR ol ok Shpebadupiatinen

e tron rac emttlng
CL] i ugl |Rfte ARG Hefd
neCELECLL AT RELSEALES 8, ek g ooty s

LsL2pgesS PREVESALPBYNERAsDOSirkiFRAS tof Filtes NONGoid AK)
ype displacenment neters and the left and right side

de¥@lhsnel the sEeheebhes brapkl@uncrEasiimey and lhapaies
of noncontact type displacenent neters. 202. A track

ovd¥PEnt6atBPoOLbAt aoh syptetiaplascemienrtt meter by energizing

im

the roller storing motor in order to release the rollers
from their storage, and accordingly, the roller 32 is
pressed against the side wall 14a of the protection track
14 by the resilient force of the roller extension coil
spring 89.

At this time, a position of the roller 32 widthwise
of the protection track can be detected by the displacement
meter 88. Thus, it is possible to detect a deviated value

of the pivotal center of the protection arm in the

protection track 14.

According to this emboqiment, normally, a deviated
value of the pivotal center of the protection arm can be
detected by the noncontact laser type displacement metgrs
13, 13 with a high degree of fineness and accuracy and a
high responsiveness. Further, due to the noncontact type,
no wearing problem is caused.

In the case of occurrence of malfunctioning of the

laser type displacement meters, a deviated value of the



10

15

20

25

in claiml, characterized in that the pair of
noncont act di splacenent neters are arranged so as to
emt the detection waves ing@rder to irradiate the
detection waves to the left and right side walls,
orthogonal thereto or 25 obliquely thereto. 3.A track
type transportati on systemas set forth in claim1l or
2, characterized in that a _cover for -

53 .- .
PivQERLLAENEGTL AE HRer PEPRGHIOR AEP e B& SSTSSRdn il

meters so as to prevent reflection |ight fr
thej 4sar 8hntRe| PEREACE |té’8Fe&l&83ﬁ‘°teﬁ‘§“%aﬁe§‘S§? 80 thereby

.. protection_ track, from being r ] a ;o
1t SL8reor R nESn BREBRERCE Ty B Lo e e g g tom
a 4.A§tack t¥gg transportati on systemin which a vehicle
eTeRE B8R B°F03d surface of a predetermined track,
conprising a steering nmechanismfor automatically
steering front and rear wheels of the vehicle by nmeans

In@isffi 4t 958p:139t9nd a fail-safe nechani sm conposed of
a protection track defined on the road surface of the

tr a%cc@ﬁiiiﬁ)glﬁ ot&§Cthenpyheehs phovhdadni,nia kowsecpatype
of the vehicle and adapted to run in the protection

trafn@sbrvbthont sgBkieng inepirpotratiing e automedtiicos teering
track, characterized by 15a pair of noncontact type

mecha&pi &6 capat angatis safeavkeband sa . bmddibetthey prevdedon of
downward froma |ower part of a vehicle body, and

theumamgedtantthgpprdﬂgpﬂﬁgﬁm@pﬁcmgters suspended from the

lower part of the vehicle body and located in the
protection track, a deviated value of the protection wheels
in the protection track can be accurately detected, and the
nonéontact type displacement meter and the contact type
displacement meter are preferably used together, thereby it
is possible to provide the reliable detection system.

More specifically, with the provision of the
noncontact type displacement meters suspended from the
lower part of the vehicle body and located in the
protection track, according to the present invention, in a
track type transportation system incorporating an automatic
steering mechanism and a fail-sage mechanism, a deviated
value of the protection wheels in the protection track can
be accurately detected, and as well, using preferably the
noncontact type displacement meter and the contact type
displacement meter together, it is possible to detect a

highly reliable detection system can be materialized.
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for emtting detection waves respectively in a vehicle
running direction of the protection track, and

20refl ectors for reflectingz{he detection waves
emtted fromthe pair of noncontact type displacenent
nmeters, onto the left and right side walls of the
protection track, wherei n di stances from
nount ed positions of the noncontact type di spl acenent
neteF%nge¥hea§P9€d&ﬁgl§°th95PFﬁéeBFoﬁggﬁd%ﬁoPra&? a
are neasured by the eair of noncontac

Rk EPRRCETAREPRFLateoR BYSLRM 3 BGOEPETERaRtafPon
aRYonarL e, s ESer ROt AaphaR ™ BRE. R ARL I sake mechanism, a
ady 2oL 86 TR Rue ok CEppevEps BT 8L witRfiwdbRD O RIRN erdRCloan
b YE§eEEADPALLAT 4 O BHORBHL-8R BF abBUhcy bY erdim L

néﬁ%&ﬁ&%a%yefgéi&EL%%SHEBEnEEh@%eEQUpaﬁadf@&ther, sinde
p of co

arr ntact nehbers attached to the [ ower part of

tHE S HEPASE et yPe t 8EsHi 6bBIEY t Ofet BesCORtAB! drgpe
di spl acenent” neters so as to be novable, w dthw se of

adder 16n P10y et beldbaagke made intBapsntactamidys the
urging resilient forces so as to press the contact

prefdet somgetask oheyl ehenanter hghtositaetwdlyioe of t he

protection track, o
displacement meters are malfunctioning, thereby it is

possible to provide a highly reliable detection mechanism.
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means for detecting positions of the contact nenbers
15 which nake into contact with the left and ri ght
side walls of the protectiogytrack, and nmeans
for holding the pair of contact nmenbers at stand-by
positions which are spaced fromthe left and right
side walls of the protection track. 207.A track type

transportati on system as ééé ﬁ rth in claimb®,
characterized in that rol ™M e used as the pair of

B?S“’Sé?‘jﬁéwﬁ%s e %%sg”%% phoRghcpa°figion o

t of th hi ¢l
Ve%%%i%n a%? 89p3 %gé 3t aggﬁén e Eﬁ?ééﬁﬁ@§*¥§ﬁ§§i§)

°°@Rﬁﬁ?ﬁe§r§: oLablg ngh%# %‘Fbﬂ'gﬁﬂ3ﬂ§5%3d1¥&tdﬁﬁé%lng

€rs ar attac to the other end part of

fr% r #Reéls of theSvehildidCloy ¥Rfins of actuators,
ranspor T on systemas set forth in claimb6,

an&hérﬁéif[béfg h8chhat sholcofip® s¥ide ofs el o idtaipal rtrack
contact nenbers, and there are provided el ectric notor

aefimé!&%ﬁythedﬁéaapbaxfm@é @ tthe ek pantd girdtestion
vehicle in the vicinity of the noncontact type

whék B9 pesvEatdnEheas Loasd pavitn@fpitdteorveatudsl evsingh aglapted
ext endabl e and retractable, being directed w dt hw se

to ofurt hin ptisé eptobectiaok track Mikkowdc making cantacieqith
to the piston rods of the electric notor driven

theyrotersion bsack.cohsractedifedpdal | el ograns, and

the rollers are attached to the _ |ink mech
9. A thaek Qﬁ/ﬁéﬂlﬂ‘l"%’%ﬁhEVPSndﬁ?tlQﬁeH'?"gef"eg%ﬁgh in
claim6, characterized in that roIIer

atiRISbIte b BEFFRDE SUAPRCHSGe OO e Thd b arEe Part

prc’ehlé&e body, and arranged in the protection track,
for emitting detection waves respectively toward left and
right side walls of the protection track,

wherein distances between mounted positions of the
noncontact type displacement meters and the left and right
side walls of the protection track are measured by the pair
of noncontact type displacement meters.

2. A track type transportation system as set forth
in claim 1, characterized in that the pair of noncontact
displacement meters are arranged so as to emit the
detection waves in order to irradiate the detection waves
to the left and right side walls, orthogonal thereto or
obliquely thereto.

3. A track type transportation system as set forth

in claim 1 or 2, characterized in that a cover for
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15 a plurality of slide rods arranged in parallel,

w dt hwi se of the protection track, in the | ower part
of the vehicle in the vicin4y of the noncontact type
di spl acenent neters, and slide guides for supporting
the slide rods which are therefore slidable, w dthw se
of the protection track, and 20 the roller are

attached to the front end parts of the s |g %
Su@xpu?@%?ﬁckh?y%%lFr%ﬁs$8P?§PF6ﬁts§¥Pg 8FeP8Pt hMegers

I h
s0 ‘;%?‘L%?pra%mé‘%ﬁ‘f%%i%%&on AR T 89-%%86.%%&%5 Hnghe
ref&ﬁﬁ%ﬁgaﬁ%%?ﬁgg%rgg gf£gﬁepnoncon$g§t%%agge from
I | o
E%fﬁﬁ%ﬁ%ﬂ%b%ﬁ%Etf£ﬁ fg?g? ﬂgaﬁg ffgﬁnQEg ﬁgﬁEGntactktyp

W'Se 0 he protection

dléEE%géH% {ﬂ&é%érgreM/attached to the front end of the

ani sm 11. A track type transportation
system i n aWhiChy 8- MRNIG & JPHISE i éh T 9SS {RCeh DEh 2a
predetern1ne track, 5 conprising a steering nmechani sm

veﬁf&lé“ﬂ&ﬁgudﬁaé|ﬁbé&e§ﬁtﬂﬂcér6ﬁtambﬁahétaﬂdlhedrtrack
wheel s of the vehicle by nmeans of actuators, and a

co &%isﬁﬁ & NeEd@i 154N mecias £sm of on pubbmaﬂ:noalﬂyaslteerlng
fined on the road surface of the track, between a
frqead ramd teadit winskeYs ging smelevehibseewemdang Ppf agtuators,
parall el with a vehicle running direction, and
andraotieitl -orafivh ged chanbemm deemposedeof oweprﬁaﬁptéf’nt fEack
vehicle running in the protection track define

defijgraeemn e |x9ad S FaemtoLi tRe waFrek- cﬁaﬁaE’FeFP%a‘m

that th ded f tact
Whépglsdllgfmvé'@gfirf‘{ et reaiachoot oa PHGRLe EhepHiesed

downwa fr t _of
to $3 &,r{ ek T
thedefrlo l{'e AR Lo &f f’iggd"‘@bl S SO0 as to
fon mave em ssi oh wave) enmtted

frog)%%gro ft%%ncontact type displacement meters
attached to a bracket suspended downward from a lower part
of a vehicle body, and arranged in the protection track,
for emitting detection waves respectively in a vehicle

running direction of the protection track, and

reflectors for reflecting the detection waves emitted
from the pair of noncontact type displacement meters, onto
the left and right side walls of the protection track,

wherein distances from mounted positions of the
noncontact type displacement meters to the side walls of
the protection track are measured by the pair of noncontact

type displacement meters.

5. A track type transportation system as set forth
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20 noncont act type displacenent neters onto to the one
of the side walls of the protection track and a
detection wave emtted fromjhe other one of the
noncont act type displacenent neters onto the other one
of the side walls, and the pair of noncontact type

di spl acenent neters receive 25 reflection waves from

h d I f
sBldeha Sl B Y s e

ace ters to I a
dlﬁﬁiggeﬂFm{ihge Pt &8t | or'-%' & acg:gftpl nragr el(f:m%%n ednei?gl::%terﬁe%tﬁr an

d ht d hi cl th t
w15 phath sVER ?%% RERER O ndeRe T Patk Lype |

trangportqﬁ Eg?éa§r§ﬁ§p89E5915n|%y%k@hﬂhblset forth

characterize | t he noncontact type di spl acenent

inngisgﬁ grSraﬁraEEQQa%QeEH%EdIH% dinzactitse of s giesidrd a
etection waves are directed, oblique to

coﬂh&é%tt9ﬁé QEE Qﬁ@%&bn&ombh%xexkﬂ@msaﬂcbfectlon of
the pair of t and right side walls of the

pr ot gcpa oA 6faﬁhn&ﬁcorméhbepssatmanhaﬂ'wméimeﬁﬂéﬁg‘@ﬁrt
the nounted pl aces of the displacenment neters are
of SBhét edhiobar dint hbesivdeindltlys ofpdei tongtheype
directions of em ssion of the detection waves in order
displabeméntopeteas pat Bs| &agbles MOvSRles pkd T sfo U ddve
posi tions of the pair of noncontact type 15
prdteptienntracketers to the left and right side walls
of the protection trac

ack type
t r a8 § aﬁ?%na%vgi’ﬁrﬁlﬁglggt rﬁahjlﬁef’ﬁ éoglcrﬁslf% as to

4 d lde
gL b CEbAE Sl bR, SRS R JE i

wagggtogbgggpérggeggqgﬁr gggked t hereover with a black

col or éxcept parts correspondi ng

to 'ﬁ%{ﬁ aﬁgrO&é%@&tﬁﬁghﬁogitﬂghgcbfo&H&ﬂﬁﬁhﬁadﬁﬂmdmbers
pair noncont act type di splacenment neters, in order

whi@h PhEN¥E€Nintef LeAtieh lhight thieomedits tardanoght i gide walls
reflected upon the 25 protection track walls, from

of behagppweetappadtwatk,| andr beams fromthe

di spl acenent neters.
means for holding the pair of contact members at

stand-by positions which are spaced from the left and right
side walls of the protection track.

7. A track type transportation system as set forth
in claim 6, characterized in that rollers are used as the
pair of noncontact type displacement meters, and there are
provided arms having one end part attached to the lower
part of the vehicle in the vicinity of the noncontact type
displacement meters, so as to be so as to be pivotable,
widthwise of the protection track, and the rollers are

attached to the other end part of the arms.
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14. A track type transportation systemas set forth -
58 - in claim1l, characterized in that reflection
surfaces are arranged on opid cal paths on which
detection waves are emtte romthe pair of
noncont act type displacenent neters respectively
toward the side walls, in order to 5 obtain optica

di st an f th [ pti
lpaif[aJ:M%%?ﬁ%@%%@%&%ﬁ%ﬁ%ﬁg Pakeh B8, fbt! Poren
_ left and right side, wall f.th [ .
1016 L840 FacRIRFBEEEFARCPoR At EDliEEe, bk, WA as the

in clai 1 14 h ' [ . .
pahBnibnPRREAE ) BeBPEH ac BREn F MRerePE SaPa ol Acer! (s trLe

i splLacenent £SO . [ lesP lRGAMRYH
moﬁgfegg}ven GYEE&§?§3 %Fgg&ﬁggggbffgﬁgggﬁkgfion systgge

veﬁfcfgtigpgég gﬂighggg}$%'tﬁaahéﬁh%hké%@ R i sipheic®ment

ar e provi i act type displacenent neter
meFQPP['éhaghﬁyﬁﬁggpﬁgtBanéﬁb werker aral kathedidndet kad

ower part o vehicle in the vicinity of the

refPAELALRE! b¥RRgUaSREateAERidiRvese oF dhe @rvdection
novabl e w dt hwi se of the protection track, shifting
tr&8RNSahar 18hkf hbbpahiemeoataethesntier $hep pliet2® rods of
positions at which the contact nenbers are pressed
thagelastribembedt dndvenghyléinderwalsps agf tohgonstitute
protection track through the internediary of resilient
pataltelogyang, neadstheezandlese asecatitaghpdsita e dJink
the contact nenbers naking respectively contact with
meeh@ni@ng. and right side walls of 25 the protection

LRk 0 L B o ROL L0, LSRR e fortn
in c© §£m5%9ecﬁg££§t8£i%28 Eﬁo%ﬁgkigglﬁgégkar%p%sed as the
pair of the pair of contact members, and there are provided
a plurality of slide rods arranged in parallel, widthwise
of the protection track, in the lower part of the vehicle
in the vicinity of the noncontact type displacement meters,
and slide guides for supporting the slide rods which are
therefore slidable, widthwise of the protection track, and
the roller are attached to the front end parts of the slide
rods.

10. A track type transportation system as set forth
in ¢laim 6, characterized in that roller are used as the
pair of contact members, and there are provided link
mechanisms arranged in the lower part of .the vehicle in the
vicinity of the noncontact type displacement meters so as

to be expandable and shrinkable widthwise of the protection



10

15

20

25

- 59 - determ nation nmeans for determ ning whether the
noncont act type di splacenent neters are mal functi oni ng
or not, wherein the contactggrenbers are held at the
stand-by positions spaced fromthe left and right side
wal | s of the protection 5 track, by nmeans of the
stand-by neans if the noncontact type displacenent

t I
toaPkmRRinERPoRPRGCEENBERA ACGROLBR A8, CReniar Gept of

di spl aced fromthe stand-by positions to pressing
th%oi??ﬁoﬂgc%ﬂn?ﬁ@ associated left and right side 10

Wa" 1 Of t;{; A ar?}éc%ntféﬁgéoPYa{:ESnSQ%EEéH91HEQH§cﬁ0a

as t lpe | e pressing positions on the |ef

veﬁﬂgl%'?ﬁﬂs Heam@B%ﬁ %ﬁrkggepﬁgt%C?g Qi3 el il aualek,

nermS|aryo e resilient rce urglng nmeans,

co%ﬁfiggﬁgégegﬁégfin?eﬁécﬂﬁﬁlbmgEbrd%ﬁh%h@iiﬁﬂﬂﬂ¥5sﬁéerlng

e ve 15 with respect to the protection track

fréﬂfoﬂﬁgeigeahﬂtEéHEdWEéﬁlgfthQhéoﬁbaﬂblﬁEm@em&ans of
. A track type transportation systemas set forth in

ac@u@taréﬁ,aﬁ&aaaﬁaﬁlkz&ﬂelmebhahlbheCQMQBSEMQoﬁbans is
constituted so as to allow the pair of contact nenbers
proPe@bionverayrmiefinadl yn &he trbedr evirfiaget oforthes tapck.
the resilient force urging neans are bal anced at_the
bepwessi agpabsi ofobeth ahd rathtasddei yalls @xtRRdiggyfn
the protection track. 18. Atrack t
paxabhebovithi anvehsebem BYNBENT GATRCESOM ARG RTH %e"t“’“

characterized in that rollers are used as.the pair
Wheoht dOTOTRABAIE0 tHer LOUPE BR5 B5d FoFmy SICAR ggning in

th%é%?%?%gtfgnoggagﬂddgﬁ e&obE@%eE%“@Bepie t anhh%lght

side walls, characterized in that

there are provided a pair of noncontact type
displacement meters attached to a bracket suspended
downward from a lower part of a vehicle body. which are
arranged in a space within the protection track defined
between the pair of side walls so as to irradiate a
detection wave (emission wave) emitted from one of the
noncontact type displacement meters onto to the one of the
side walls of the protection track and a detection wave
emitted from the other one of the noncontact type
displacement meters onto the other one of the side walls,
and the pair of noncontact type displacement meters receive
reflection waves from the side walls so as to measure
distances from mounted positions of the respective

noncontact type displacement meters to the left and right
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- 60 - inthe vicinity of the noncontact type

di spl acenent neters so as to be pivotable w dt hw se of

the protection track, the_ rg%lers are attached to the

ot her end part of the arns. 19. A track type

transportation systemas set forth 5 in claim1l7,

characterized in that rollers are used as the pair of

contact nenbers, and there are provi ded el ectric notor
sidei vahleyPEngbes DFSeCEden i | dReOTdgn tor datect left

vehicle in the vicinity of the noncontact
and 5pohEcAeNiakedeValagg RLyitHG a@§9&&er&&§ﬁb¥%ﬁ?%ﬁHat°
ext endabl e and 10 retractable w dt hwi se of the
th%rB?@E?PBﬁOPrEEQG and |ink nechanisns attached to the

PorebPe L halabd, 1) ool ol Fof LA g0eoRdee
infégﬁg%g?%to ﬁ gackgglggﬁ §H|%g%;t%ﬂ?sﬁphE%ﬁ%aE%p%ype

at Ton system as Set In claim1l6

di%%f%éghgﬁf GeLhst H@E Egkhﬁgédaﬁgegﬁﬁq %ﬁetﬁ%ﬁ@@q}o%% of

ers ere are provi apuraltyo

emfééﬁ@nrQﬁstﬁérQEQEchBntQﬁvb@“ﬁkepaﬁke%Eehheo%&ﬁ@ﬁbeto
in the vicinity of the noncontact type displacenent

dirELE{Sns| HrPR6§bhEIL Wbt bheashktehbehgWidirkeitsenobft the
protection track, 20 and a slide guide for slidably

paBbtippprieny ahe sigHe sods, waldshefsehef piro¢eprtdbacttirack
track, and the rollers are attached to the front end

or piti¢ sposithens| ofiethedsenters ofzzheAmpnathdtyéeces of
transportation systemas set forth in claim17,

the hiksplacepent imetons avel shified agyérésthﬁeszéepyﬁ#ls

of contact nenbers, there are provided _a
OPnﬁﬁ#ﬁﬁnEﬁthﬁc%l%?%téaﬁanaﬁbﬁ@lﬁﬁaoghPﬁnKHBlQetectlon

dth f th t{ ect t Kk the,l t
Wa%%st*ﬁgﬁihé%ﬂ e g{glgcoﬁggcaiac th Eeng%hso%er par

respective mounted positions of the pair of noncontact type
displacement meters to the left and right side walls of the
protection track.

13. A track type transportation system as set forth
in claim 12, characterized in that a cover surrounding the
pair of noncontact type displacement meters is made of a
photoabsorption member coated thereover with a black body
or a dark color body, except parts corresponding to inlet
and outlet paths of detection waves from the pair of
noncontact type displacement meters, in order to prevent
reflection light from disturbance light reflected upon the
protection track walls, from being overlapped with laser

beams from the displacement meters.

i4. A track type transportation system as set forth
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- 61 - the vicinity of the noncontact type
di spl acenent neters, and the rollers are attached to
the front end parts of the dgnk nechani sns.

in claim 11, characterized in that reflection surfaces are
arranged on optical paths on which detection waves are
emitted from the pair of noncontact type displacement
meters respectively toward the side walls, in order to
obtain optical distances from the respective mounted
positions of the pair of noncontact type displacement
meters to the left and right side walls of the protection
track.

15. A track type transportation system as set forth
in claim 11 or 14, characterized in that the noncontact
type displacement meters are laser type displacement meters

or ultrasonic type displacement meters.

16. A track type transportation system as set forth
in claim 11, characterized in that there are provided a
contact type displacement meter comprising a pair of
contact members attached to the lower part of the vehicle
in the vicinity of the noncontact type displacement meters
so as to be movable widthwise of the protection track,
shifting means for shifting the contact members up to
positions at which the contact members are pressed against
the left and right side walls of the protection track
through the intermediary of resilient force urging means,
means for detecting positions of the contact members making
respectively contact with the left and right side walls of
the protection track, and stand-by means for holding the
contact members at stand-by positions space from the left

and right side walls of the protection track, and
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determination means for determining whether the noncontact
type displacement meters are malfunctioning or not, wherein
the contact members are held at the stand-by positions
spaced from the left and right side walls of the protection
track, by means of the stand-by means if the noncontact
type displacement meters are normally operated., and upon
determination of malfunctioning, the pair of contact
members are displaced from the stand-by positions to
pressing positions on the associated left and right side
walls of the protection track by the shifting means so as
to be located at the pressing positions on the left and
right side walls of the protection track through the
intermediary of the resilient force urging means, thereby
to detect left and right deviated values of the vehicle
with respect to the protection track through the

intermediary of the contact members.

17. A track type transportation system as set forth
in claim 16, characterized in that the shifting means is
constituted so as to allow the pair of contact members to
move symmetrically, and the resilient forces of the
resilient force urging means are balanced at the pressing
position on the left and right side walls of the protection
track.

18. A track type transportation system as set forth
in claim 16, characterized in that rollers are used as the
pair of contact members, there are provided arms which are

attached at one end part to the lower part of the vehicle
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in the vicinity of the noncontact type displacement meters
so as to be pivotable widthwise of the protection track,
the rollers are attached to the other end part of the arms.
19. A track type transportation system as set forth
in claim 17, characterized in that rollers are used as the
pair of contact members, and there are provided electric
motor driven cylinders provided in the lower part of the
vehicle in the vicinity of the noncontact type displacement
meters and having piston rods which are extendable and
retractable widthwise of the protection track, and link
mechanisms attached to the piston rod of the electric motor
driven cylinderss and constituting a parallelogram, and the

rollers are attached to the link mechanisms.

20. A track type transportation system as set forth
in claim 16, characterized in that rollers are used as the
pair of contact members, there are provided a plurality of
slide rods arranged in the lower part of the vehicle ih the
vicinity of the noncontact type displacement meters, in
parallel with each other widthwise of the protection track,
and a slide guide for slidably supporting the slide rods,
widthwise of the protection track, and the rollers are
attached to the front end parts of the slide rods.

21. A track type transportation system as set forth
in claim 17, characterized in that rollers are used as the

pair of contact members, there are provided a link

mechanism which are expandable and shrinkable widthwise of

the protection track, in the lower part of the vehicle in



the vicinity of the noncontact type displacement meters,

and the rollers are attached to the front end parts of the

link mechanisms.



