' TRACK- GUI DED VEHI CLE WHEEL TRUCK Techni cal Field [0001] The present
invention relates to a track-gui ded vehicle wheel truck (bogie) which runs
al ong a track. Background Art [0002] - In general, -a track-guided -
vehicle (hereinafter referred to as a "vehicle"), such as and
a new transportation systemvehicle, runs along a track mhﬂ”@ﬂﬂM@Mﬂmmmrded
by a guide rail arranged al ong theDesagkionl n a conventi onal i )

runni ng wheel which is a rubber tire or the like, is arranged T8®Phg in a
fixed direction at all times relative to a guide wheel guided by the guide

rail. Therefore, the direction of the running wheel is changed only by
foll ow ng the guide rarkadiQeeMpED Whenct heymehr cirepyorves into a curved
guide rail, a l|large guide wheel working force directed toward the guide
rail, is applied to the gui de wheel due to a force generated by the running

wheel traveling straight or due to a centrifugal force acting on the
Vehic'%%cﬁ?%ﬂ@#&_e wheel and the guide rail are thereby brought into

cont act” "W each other at a large pressure. As a result, there occurs a
problegb' that wear and deterioration are easily caused on the gui de wheel
and th gﬂﬂde rail. [0003] To solve the problem a cornering force on

t he running eel opposi.ng to the gui de wheel working force, is.increased,
to thereby Fgga@éemﬁgve@&ﬁﬂa%@%we%gm% edtwélcggwgﬁdgw%(bog@ which runs
11112111211212112112121221121212112121221 1|

along a track.

Background_ Art
[0002]

In general, a track-guided vehicle (hereinafter referred to as a "vehicle"), such as a
subway car and a new transportation system vehicle, runs along a track while being guided by
a guide rail arranged along the trgck. In a conventional vehicle, a running v?heel which 1s a
rubber tire or the like, is arranged facing in a fixed direction at all times relative to a guide
wheel guided by the guide rail. Therefore, the direction of the running wheel is changed
only by following the guide rail. However, when the vehicle moves into a curved guide rail,
a large guide wheel working force directed toward the guide rail, is applied to the guide wheel
dué to a force generated by the running wheel traveling straight or due to a centrifugal force
acting on the vehicle. | The guide wheel and the guide rail are thereby brought into contact
with each other at a large pressure.  As a result, there occurs a problem in that wear and
deterioration are easily caused on the guide wheel and the guide rail.

[0003]
To solve the problem, a cornering force on the running wheel opposing to the guide

wheel working force, is increased, to thereby reduce the contact pressure of the guide wheel

R
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"*159 59* - 2 - and the guide rail. As a method of increasing the cornering
force, a steering mechanismfor steering the running wheel is provided in

t he wheel truck of the vehicle, and thg runni ng wheel is steered by the
steering nmechanismso as to increase a“slip angle (a steering angle) when
the vehicle noves into the curved guide rail. [0004] A wheel truck

i ncl udiang theighidarsl eexd ngetiodbamcseasig th elepimgdoicd, Pateritg o edunentfod. | n
Pat ent Docunent 1, two running wheels on the identical axis are rotatably
provi degkebiyigdhdungRigivhedl B (ONBELinate e @tk 6f ek elYlcamddikt eurdnitad ext ends
inthe vehicle width direction, and also can be interlocked with each other

by a tigndept s@én"ré%f'&e@le%{e‘éﬂﬂo H?:%hé’rﬁi}h b &s WuQ:rré'hsdh KBS hhAB (a Berird@mglchier hand,

a gui de wheel guided by a gui e rail 1s nounted to a guide frane, and the

gui de f ter position between the pair of
runn|ndxﬁﬂgg%gayggr%ﬁ&g%g %§ ‘he ax %ﬁdéﬁgthernnre a steering rod for

steeraﬁ .@onnecting one of the pair of running wheels to the guide frane,
is arr Ré% al ong the vehicle mﬁdth direction. One end of the steering rod
is mounted to teerin rmf steerlng one of the pair of runnin

wheel s, and A HESREREK s 5¢ %‘Ef‘é%’r%fﬁf‘g P frisrless élaPe%n&lﬂ%ché frame
so as to _be npvable in the vehicle front and rear direction. |n addition,

an act Jaatent ecwRentdl, sxe sasing wheghvon teidtetieab peisipe torsallB RTaIdedyont  and
rear direction, is provided on the guide frane, and the end on the guide
frame Siidepinfare hennstiedo pashragikr bysnrredrihedxtends inghapehicle ovidthgjreethan, novenent
of the other end of the steering rod along with the operation of the

act uat and alsvecadibs tiztadecked twidesach béreoblettic enlcaringthalosg dervehiple widittand t he
turning center of the guide frame (or the axle), is changed relative to the

di st anc@rdaebdnve edn eiteothéitha@l, 4 fEds WRBINGidehBELh g8iddeaidfs hentsd werduide rod and
the axle, so that the steerlng rod adopts a posture tilting relative to the

axle. Asarfe 88 Wd guidd'@adlt SR aétﬁméatarguncim@ce%{e@%mﬂgn e&m&ﬂ%%& ofi th the
novenent of the s% eering rod, and therefore the slip angle of the running

wheel %ﬁﬁhg%ﬂ%&s%ﬁu% R8hL BGear mnltﬁerﬁmla?engﬁgermg rod for steerably connecting one

of the pair of running wheels to the guide frame, is aranged along the vehicle width direction.
One end of the steering rod is mounted to a steering arm for steering one of the pair of
running wheels, and the other end of the steering rod is mounted to the guide frame so as to be
movable in the vehicle front and rear direction. Iﬁ addition, an actuator, which is extensible
and retractable in the vehicle front and rear direction, is provided on the guide frame, and the
end on the guide frame side of the steering rod, is mounted to the actuator. By the
movemen’; of the other end of the steering rod along with the operation of the actuator, the
distance between the other end of the steering rod and the turning center of the guide frame
(or the axle), is changed relative to the distance between one end on the running wheel side of
the steering rod and the axle, so that the steering rod adopts a posture tilting relative to the
axle. Asa résult, the displagement of the steering arm changes with the movement of the
steering rod, and therefore the slip angle of the running wheel steered by the steering arm is

changed.



"Ci'tation List Patent Docunent [0005] Patent Docunent 1: U.S. Patent No.
6477963 Sunmary of Invention Technical Problem[0006] - However, in the
wheel truck in Patent Docunent 1, the posture of the steering rod arranged
in the vehicle width direction, is changed by the operation of the actuator
in the vehicle front and rear direction, to thereby adjust the slip angle
of the running wheel steered when the guide frane is turned. Therefore, the
rel ati onshi p anong the operation of the actuator, the posture change of the
st eeri mytatiod,Li@and the change in the slip angle of the running wheel, is
conplicated, so that the structure and control thereof is also conplicated.
Accor dipagHny Dobtmbs difficult to control the operation of the actuator so as
to slightly change the slip angle of the running wheel. For exanple, it is
not po§§@@§e to finely adjust the slip angle of the running wheel in
response tg a di sturbance such as crosswind in order to allow the vehicle
to sta n _during réul ght, r ing. [0007] Furthernore, in the
wheel ?%%@Eﬁoﬁ %angf%ﬁ%ﬁ%%hglﬁgﬁgggaiI-safe function assum ng the
breakdown of the actuator-is not provided. Therefore, if.the actuator
breaks with the running wheel tilting relative to the guide frane, the
runni ng wheel in a straight running state is msaligned. In this case,

t here @VQfBP@BP%%1that the running wheel runs in a side slip state or

the 'like.
Technical Problem

[0006]

However, in the wheel truck in Patent D.ocurnent_l, the posture of the steering rod
arranged in the vehicle width direction, is changed by the operation of the actuator in the
vehicle front and rear direction, to thereby adjust the slip angle of the running wheel steered
when the guide frame is turned.  Therefore, the relationship among the operation of the
actuator, the posture change of the steering rod, and the change in the slip aﬂgle of the
running wheel, is complicated, so that the structure and control thereof is also complicated.
Accordingly, it is difficult to control the operation of the actuator so as to slightly change the
slip angle of the running wheel. For example, it is not possible to finely adjust the slip angle
of the running wheel in response to a disturbance such as crosswind in order to allow the
vehicle to stably run during straight running. |
[0007]

* Furthermore, in the wheel truck in Patent Document 1, a fail-safe function assuming
the breakdown of the actuator is not provided. Therefore, if thé actuator breaks with the
running wheel tilting relative to the guide frame, the running wheel in é straight running state
1s misaligned. In this case, there occuré a problem that the running wheel runs in a side slip

state or the like. .



"4 [0008] The present invention has been made in view of the

af orenmentioned circunmstances, and it is an object of the invention to
provi de a track-gui ded vehi cl e wheel tjuck in which, while sinplifying the
structure, the wear and deterioration of a guide wheel and a guide rail is
prevented, when an actuator is used, the slip angle of a running wheel can
be finéb§08Adj usted and the occurrence of trouble in association with the
breakdown of the actuator can be prevented with the actuator being sinply

control | ed, Ta® gregt8 QuventiBn hadBYHen Gnaik i deitof theaBRSMbhEEned0tctistctQ Probl em
[ 0009] ‘To_achi eve the above object, a track-guided vehicle wheel '

truck ageandhnebibe Jfhke RRes ?dhtto PWGAM 4 QR fl\ﬂﬁééadx%ﬁlcléiwﬂ 1&m91\u{ Rhng wheel s
respectively connected to the t ends a steering ax I ngpin; a

d I d
Frams MO R LSO PR Ay LT 3 L0
turned relatlve to th

the.track- d vehicl.e truck
conpri & Vﬁme DL P aﬁ? ﬁb‘%e }hedhaaﬁoln E?E‘r%“%g‘a#‘ff??aﬁ‘é%ﬁ%ha% Sigdcent er
si de of vehicle fr nd rear. directio ative to the steering axle,
and capB A BrITHCEOr GekP g FRaCBATT VOR LRGN BRE oA SBROR O hor | A
connecting rod arranged on a vehicle end side of the vehicle front and rear
di r ect PEYCPEE afithge ?%}uﬁtﬁéb%lﬂéélm%c%élf(@e i alsapthprennste selibip isgnered of t he
pair of running wheels; a first steering armarranged al ong the vehicle
front and rear direction, and mounted to one of the kingpins of the pair of
runni ng wheels; a second steering arm arranged along the vehicle front and
rear diSobeionompProdhein nrounted to the other of the kingpins of the pair of
runni ng wheels; a support shaft provided on the guide frame such that its
posi ti ¢E0i®AN be adjusted in the vehicle front and rear direction; and a
link | ever arranged along the vehicle front and rear direction; mherein t he

two end partg adile\rxmetab@ver&qecaraetrac@tﬂ&laI%mwﬁe%qitrﬁe@&%;dﬂ%ioym&0
center-side end - 5 - parts of the first steering armand the second

steeri gesaliThvatfieh & cnuc{egea @Mﬁoﬁﬂgmﬂawh%olg)fresg&gwgn%ﬁﬁ%&&gtg "Belna EndsQrat ably '

nount e respectlve to a i cl e end-side art o steering
arn1ang

d S|de en | i nk. ein.a
. center: ssl%Ie rmga% %art BT E’g?’eivelrde% glope?ﬁlglﬁlpf}o‘%ﬁnm %In’tr’(?“&o Fa&si ving_
nenber OVI ro ect.ing to the vehicle end side in ter part of
t he ve &\e% “ét!f Vé%t‘ﬂf& E’tsé‘éor”lnF?& gB‘de ee‘?aﬁa@el g?]ﬁmﬁol eis
prOV|ded | ﬁ$n |nte€ned|ate art of the link lever so as to extend in the
atyRde t

vehi cl &1p¢ arecgng exle B tragkrguidpd venele el il crBIPESEgda BR&S uppor t

shaft are rotatably engaged with each other at a given position.
arranged along a vehicle width direction on a center side of a vehicle front and rear direction

relative to the steering axle, and capable of interlocking the pair of running wheels with each
other; a connecting rod arranged on a vehicle end side of the vehicle front and fear direction
relative to the steering axle, and capable of steering one of the pair of running wheels; a first
steering arm arranged along the vehicle front and rear direction, and mounted to one of the
kingpins of the pair of running wheels; a second steering arm arranged along the vehicle front
and rear direction, and mounted to the other of the kingpins of the pair of running wheels; a
support shaft provided on the guide frame such that its position can be adjusted in the vehicle
front and rear direction; and a link lever arranged along the vehicle front and rear direction;

wherein the two end parts of the tie rod are rotatably mounted respectively to center-side end



" [0010] In the track-guided vehicle wheel truck according to the
present invention, a restoration nmechani smcapable of restoring the support
shaft to an original position after noying the support shaft is provided in
the guide frame, and the support shaft’is novable by an actuator provided
in the guide frane. [0011] In the track-guided vehicle wheel truck
accor dipags botheastpesian tarh AMe tHel s8tbndt dierig o RO Whesbiafthe v sRMVARIs@ ke t he
vehicle width direction by an actuator. [0012] In the track-gui ded

vehi cl eonheahg rédisk raG&BIyHhBEhitLreb PR UREIGSC AL hif¥ @RS IsRR enli e @ iitleridheel s
supported by a leaf spring provided in the guide frane, detecting neans for

detectifg, %%}g%ﬁg%gﬁ@lte eRB-sid3&nk ggrft ot g{eilﬂﬁi lé\%r'p&fﬂ)eg;éigpdcen?e?gicﬁ%ﬂ Ly means

for contro e actuator corresponding to the acenent o e | eaf
spring ect.ed. by tect | nmeans .is _provided.. Advantageous fects of
hvendi B Bs b HEREOo TR iof RS st AR BRIRHRh oL e
present jnyention.. A track-gujded vehi cl vheel truck according to, the

pr esent’ SR Y lpﬁéFHﬁéE@98{§§W¢“8 ‘Weﬁﬁﬂgﬁuﬂ%%éﬁgSWE@%%@%FV@??E@dhnected
to the two ends of a steering axle by a kingpin; a guide wheel guided al ong
a gui dORF BR/F HeRrovidedin AnRicHgedirg ORIt of e lwkgeveaéow tensl ithe rehiele gui de
wheel is nounted, the guide frane capable of being turned relative to the
st eer i Afpraspereat gisequioacandgipareia thelong helevihe die ppeik shadingse retatagly engeged r od
arranged along a vehicle width direction on a center side of a vehicle
front arth eashothtir pezgivempesfieiti ve to the steering axle, and capabl e of
interlocki'ng the pair of running wheels with each other; a connecting rod
arrangddod) a vehicle end side of the vehicle front and rear direction
relative to the steering axle, and capable of steering one of the pair of

runni ng wheel fhe téhckigfded StIgek vitbe PirilIoAERARR M0 MORTsdnh Brvusithcle front and
rear direction, and nounted to one of the kingpins of the pair of running

wheel S redorafGOREcRREH EHAbRIITHARSARARH s@lBAIRAMNR MRdH GhA obitiBh aRBd T ear
direction, and nmounted to the other of the klngplns of the pair of running

wheel s ’mcﬂlﬁéjﬂlggﬁf)pﬁpﬁiah 1?&%\“&38% the guide frame, and the support shaft is movable by

an actuator provided in the guide frame.
[0011]

In the track-guided vehicle wheel truck according to the present invention, the support
shaft is movable in the vehicle width direction by an actuator.
[0012]

In the track-guided vehicle wheel truck according to the present invention, the guide
wheel is supported by a leaf spring provided in the guide frame, detecting means for detecting
a displacement of the leaf spring is provided, and control means for controlling the actuator
correspon.ding to the displacement of the leaf gpring detected by the detecting means is

provided.

Advantageous Effects of Invention

[0013]



"on the guide frane such that its position can be adjusted in the vehicle
front and rear direction; and a |link | ever arranged al ong the vehicle front
and rear direction; wherein the two end parts of the tie rod are rotatably
nount ed respectively to center-side end parts of the first steering arm and
the second steering arm wherein the two end parts of the connecting rod

ar e rot at ablTherfollowiad effespeat b ebtyintd accowdty ©lthe preckrs irlengog pamaciof t he
first steering armand a vehicle end-side end part of the link |ever;

wher ei nmuiadederdhelle shete uebld aatdin@to tha@rdskikmleaNEt incRide@tagiaatiffuiEgt ed to a
recei ving nmenber provided projecting toward the vehicle end side 1n a
center \padels @Epdchfery 8BhfebRd\b BlehndidhBE bt AecBhs bR tLERERNY: AXlife wiarein a

l ong hole is provided in an internediate part of the |1 hk lever so as to
extend j.& LG L L QN ' - ol e
and ¢ ne DB E LB ol bl SRR FRE (EELER L Oty MO St ek Bige 3]
position. - 7 & . Accordi,nal.y,. the support shaft of the guide frame
Brd. t he AR e spide i F GRS Frink WraS P RS wBR slpdte WEHERER ot por
and the ce te Tiidg~§nd part of the. link Ievgr i S nmoun ed%{o t he receiving
menber SHOINERAPEFE THRH CSPBSIRE| 4 P8 AP EPREcRElong dere H&E widte drqgtionggr e,
when t he vehjcl? noves into a curved guide rail, and the gui de wheel and
the guisgBtef pidge! avehielg rangand waydirsrsion sl tgthecteerias axles prd ¢apaRlelodver
rotates around the center-side end part. At this tine, the vehicle end-side
end parintegpckihg theipak dfeymring wheglewithreagh ¢tharge corgiectin erodiramangdieon mt er nedi at e
part of the link |lever corresponding to the ratio of the distance between

t he vehicbldde emikidd afshenehigarfionoénd feer diraskor relegive &nthetsteering akleyarsli de end
"part, to the distance between the support shaft in the internediate part of
the |i ndaphisty of stadirthet dhe of efitt i &l rdeniap evhbay; ta. firfthedeein® aem atiAggdselond e
end-side end part of the link lever is noved nore than the guide frame in
the sanRhbld £6ht A8 réd dirB&idnlUkRd AQulted tdehe Pttt ihsANEor thEBait 8PAREGIHNY rod is

thereby noved, so that the first steering armis also noved. As a result,

one of {hePgisk. Ak sfe‘:'ﬁ@;_% %g} Xe.‘ffﬂﬁ‘gﬁﬁ aiq%g%ﬁegghﬁﬂe fr@mgga \#}% dﬂeak&,o@g' e inan

oversteer state. Furt etier I'S nov n one 0 he pair of -
runnin ' eered, . so. th t he second steering arm,$ noved, As a
Fooul + RS R bE o B inPing PR e SRR PARE e taRblted ARYERL 2P
angle in an oversteer state. Accordingly, a. corneri.n orce on the pair of
runni nd’ r\/\t)ﬁ'égl“éie if%alqerfbl?}ég’%ﬁ'f PSRN ‘Ef'éﬂ%‘?\é%‘l;te@\ﬁ’r ey W%rfg%m 4 BT ed t oward

the guide rail fromthe guide wheel, is decreased, and the contact pressure
of t he GiEPae ARGk lerer Amangsd alonedhs vehiclyentamd sepr dingerioqy wherein thgjthige t he
support shaft is provided on the guide frane such that its position can be
ad]j ust etdiparts hethg éigired erefrpterablyamdunted respictiedy itoegntartsedecsengayetyofithefosi t i on
of the support shaft and the I ong hole can be changed in the internediate
part ofstdehiaglaimland éreeseconfibstreahgmen; Whereinaliel tovoadhdtplass df gieanaeeche wekmet he
vehicle end-side end part of the link | ever and the center-side end part,
to the rdtasdbingeuiet yepectivel 16 dpRAIcle dfdadide chdl phAS! Rt fakReirR@rBant a0f t he
link | ever and the center-side end part can ge changed, and the rotation

amount \Rhiddéhdaid &ldepaeshad Bk 1984 vidRfeln Pdentd?idel Al paft\62ihd BlIALIMEs t O the
rotation amount of the internmediate part of the link | ever can be changed.

AS a T &3Uldhy H ﬁ%%g :tog% f"e{&%éﬁ& ﬂémB%ﬁnr?ﬁgéd ﬁ@g!&#@&bﬁ%&mﬂgﬁkﬁiﬁ&%dQFde“iH%nged-

Therefore, by c ratio e vehicle

end-side_end part of the lLink |ever.and the center-side end part, to.the

i st ancenbrmnah e Reelpoh eshBs of ARk SO0 viier S £ Ty o B Rehlofe

| ever and the center-sige end part based on the curvature radius of the

cur ved 'Han daemadiate pyboy haHnk feveperds Brexenbingn veneledront grd reakdireqtiea: s| i p
angl es of the pair of running wheels can be appropriately adjusted so as to
ef f ect iapé|Wheade thedgeg hole apdHesupryt ewdiarerogitabl hengpgpdl vithivaeh odwatatithe gui de
rail. For exanple, when the running wheel is a rubber tire, the distance
bet weergitdnepogdtonc| e end-side end part of the link | ever and the center-side
end part is increased relative to the distance between the support shaft in
the internmediate part of the link | ever and the center-side end part in
response to the decrease in the cornering force due to the wear of the
rubber tire. Accordingly, the slip angles of the



"pair of running wheels can be increased, and the contact pressure of the
gui de wheel and the guide rail can be adjusted so as to be decreased.

[ 0015] Therefore, while the structure of the track-guided vehicle’
wheel truck is sinplified, the wear and deterioration of the guide wheel
and the guide rail can be effectively prevented, and the running stability
of the vehi elceordany!iehaduppor BBl efithe [cQd3 Game and thd intdritedibteaaik-fuhditk
vehi cl e wheel truck according to the present invention, a restoration

nechaniisysr o afd 8 Ofvith et ThEE ahd @reSIdBROE e SMBHArt OthaMnRNdva RahoRR&d ol ON,
after noving the support shaft, is provided in the guide frane, and the

suppor tih SRAELiHonRYA R OYe AR 264 AL PdlaRE QY itk LR, 9thER ik AlEen
' Therefore, the relationship between the control of the ratio of the
di st anGfe p&ﬁ(‘ﬁ@ vEJ‘ﬁm%’ £ Ql'.u%lec? Uﬁi'ag 'r;.'f‘i%5 gg%g}@\%g%r\%}heq aﬁcfp]tglel Pﬂ‘i‘é fxlaﬁ/eeel{r% %?ﬂee& he

center-side end part to the distan en e suppo sha

i nt i at t,of the Link, 9 | d ter:si d,part by th
act uat 1O CHTEOTHE B it By E Bl By BB i BP0 A i ng

Wheels,. is sinplified. Therefor he control of the track-gui ded vehicle
wheel t'FRfe &h%\%l%’ee@-ﬂﬁ? F‘?‘{ oAt Of&l}? ﬁ‘ﬂ%ﬂ%rréfat%gx}ﬁﬁ Igpgencitdethad thrat or i s

. broken, the restoration nmechani smcan restore the support shaft to the

ori gi nabteraeiata pamh gk theilipk Ipwer spaespondigs inphe dtisyolithe digiepeabeveen theaddi ti on,
the operation of the actuator 'is separated fromthe turning of the guide
frane asbictdradstideeanidmgrtoff thelenle lemer ang thvhesoter-sideendparteto thydistanben t he
actuator is broken, the pair of running wheels is nornmally steered

cor r es peneienghd Qipport ahafhin the iremgeddatel pausfitke tink kivagandsthe thatr-sibe evepirc| e
can normally run. Accordingly, the occurrence of trouble in association

wi th t ihetef@rktiowshiok ehbi&idktdndataarof Giadlidkeeh V@BV @ImoANHat he Jueld fEdrke
running stability can be al so ensured. [0017] In the track-gui ded

vehi cl g, Yha@he dirdekordRaRE HirfitobP R BSENt THCERAISR, AR tBAPRPT T shaft
is novable in the vehicle mnd?h direction by an actuator. Therefore, since

the suppary shafimnd fr&on ririrgé, !érﬁg&sg:%'ﬁ?trg&'ea.CtHQE(?ésultt 0 mxgpggbgm Q{HHEHII%ﬁe

connecting tod in the ve Irection In associa
by the

~rotati dhe Lipk lever can he.controlled w thout being, affected
Lur ni no P hacepe BEespiteR sRAnJE TN Fell oAk R TRE SR G
' .and-the1¥gp ﬁg&%ﬁétnent thereof is

runni ng wheel.s is directl control | ed,
onl oo St e Al R Geirip FOng s s Yeered: Srib SIeSHRS &5 ¢ he

runni ng wheel is finely adjusted in response-to a disturbance such as
cr osswiYeds oAf RAESUHhEE ot ioh ShetainlimnngcwWheshsis skestadda assume a slip angle

in an oversteer state. Accordingly, a cornering force on the pair of running wheel§ 1s
increased, a guide wheel working forcé_ directed toward the guide rail from the guide wheell, is
decreased, and the coﬁtact pressure of the guide wheel and the guide rail is decreased.

[0014]

Since the support shaft is provided on the guide frame such that its position can be
adjusted in the vehicle front and rear direction, the engagement position of the support shaft
and the long hole can be changed in the intermediate part of the link lever. Therefore, the
ratio of the distance between the vehicle end-side end part of the link lever and the center-side
end part, to the disfance between the support shaft in the intermediate part of the link lever

and the center-side end part can be changed, and the rotation amount of the vehicle end-side



"[0018] In the track-guided vehicle wheel truck according to the present

i nvention, the guide wheel is supported by a |eaf spring provided in the
gui de frame, detecting neans for dete9$jng a di spl acenent of the |eaf
spring is provided, and control neans for controlling the actuator
corresponding to the displacenent of the |eaf spring detected by the

~ det ect iang pagah she lirk lprovickade toTthe rethwommmaewnenf thh ancanedizt patvahthe lskch as an
inpact is applied to the guide - 10 - wheel fromthe guide rail, the

di st ur Heng eat babsdrged edAt a rédue, GeisHe ahdlans thespdit 61 gatiad wheekshken beaf spri ng,
so that the vehicle running stability can be ensured. The vehicle gives a

passe n%ﬁné’edm) MTBeRPETE Oyt @hinkitkteratib bf & diidArRB bett@n HLRMidIGe@TBIHOEndf the

pair r unni ng mheels can be “qui ckly controlled by the actuator
corr es AdieRge §i AHaShL e Qfd faSioqH! B8 NBEElWES] BkisHSpdrOsHaliGn Ui de
frame gﬁ'ected %& eteg%ﬁﬁgﬁﬁ%an§5 e[ﬁere o?% gn tﬁls @% e rans on

;chﬁr;%ana%ggfaagpfﬂ oS aEl R BP0 e B Sl g g s can be
L BB PR B RO P T 2yt ROVRL LE e ) oo
that is, runni strai according to first enmbod nent of the present
| nvent i BRPAT I 81&»@221%@ i G APPIPAIg] Jute 3@0%% ¥4It iSErating a
track-gui ded vehicle wheel truck according to the first enbodi nent of the
' pr esentcohm@prpss(yrﬁ of the guide whee] and the guide rail. For example, when the running wheel
15 a rubber tire, the distance between the vehicle end-side end part of the link lever and the
center-side end part is increased relative to the distance between the support shaft in the
intermediate part of the link lever and the center-side end part in response to the decrease in
the cornering force due to the wear of the rubber tire.  Accordingly, the slip angles of the
pair of running wheels can be increased, and the contact pressure of the guide wheel and the
guide rail can be adjusted so as to be decreased.
[0015]

Therefore, while the structure of the track-guided vehicle wheel truck is simplified, the
wear and deteriorétion of the guide wheel and the guide rail can be effectively prevented, and
the running stal:;ility of the vehicle can be also ensured.
[0016]

In the track-guided vehicle wheel truck according to thé present invention, a
restoration mechanism capable of restoring the support shaft to an original position, after
moVing the support shaft, is provided in the guide frame, and the support shaft is movable by
an actuator provided in the guide frame. Therefore, fhe relationship between the control of
the ratio of the distance between the vehicle end-side end part of the link lever and the center-

side end part to the distance between the support shaft in the intermediate part of the link



‘"[Figure 3] Figure 3 is a front view schematically illustrating the
track-gui ded vehicle wheel truck according to the first enbodi nent of the
present invention. [Figure 4] Figure 4ga) is an explanatory view
schematically illustrating a track-guided vehicle wheel truck on the
vehicle front side during straight running, and Figure 4(b) is an

expl andtar ynd tlevecathamiatend phit pyithd acstiatat emibrhaadjnamiengoefi e dlipy atyilel of thdheel
truck on the vehicle front side during curve running. [Figure 5] Figure 5

I's an expldradony wit@y is sigiiEtet ¢ alThatefdrd, Wd dotrbing the tri@CKuiged wagkiyehi cl e
that is running on a curve according to the first enbodi nent of the present

I nvent iyeel {ridi9&HnSeBimbliG © MuthSridte SXRh 3MaL AeMcaRWiSHRRER LAl |y
illustrating a track-guided vehicle that is running strai ght according to a

second r@gmgbmkhég{g‘sxﬁ & RS ?@f?lltelsi.l}é}yoq‘pgﬂaﬂ% thelo 1'g91%L_§euQal E!ésqg(éxﬁ}lae%fnles an

expl anatory view schematically strating a track-qguid cle that is

runni ng straight aeccording t third enbodi of the present .invention.
[ gur Bl R B RESART o 8 Bl e PRRP e ahs Skt s SRR eies FRR S,
track-qui ded vehicle _that i.s runnjing straight according.to a fourt
rbod MG ThECHE GeBeng TP DRGNS PO lof TBRRBIF Rt STEO0ZO)
In the foll ow ng, wheel trucks used for a track-guided vehicle (hereinafter
r ef er r @gtURIT Asbraken, dh paipofjruppine Mdicals 1t pormalE sieered ForuPPRNGAB EUSTFESHs of t he
present invention, will be described. The first to fourth enbodi nents of
t he pragemng rRd ewye ounmmg, so Bt theschickredninpreallyiroyi ngccadinghe ttexanpl e of t he
vehicle, a vehicle provided with wheel trucks on the front side and the
rear siodeurtdnee edfrpulanih sdsecidiscwiththeobreatidovn béthemdiatcakhmye pleeemediantie
travel direction as the vehicle front. [0021]

the vehicle running stability can be also ensured.

[0017]

In the track-guided vehicle wheel truck according to the present invention, the support
shaft is movable in the vehicle width direction by an actuator. Therefore, since the support
shaft is controlled by the actuator, the movement of the connecting rod in the vehicle width
direction in association with thé rotation of the link lever can be controlled without being
affected by the turning of the guide frame. As a result, the steering of the pair of running
wheels is directly controlled, and the ﬁné adjustment thereof is enabled. In the vehicle that
1s running straight, the slip angle of the running wheel is finely adjusted in response to a
disturbance such as crosswind, so that the running stability can be ensured. |
[0018)]

In the. track-guided vehicle wheel truck according té the present invention, the guide

“wheel is supported by a leaf spring provided in the guide frame, detecting means for detecting
a displacement of the leaf spring is provided, and control means for controlling the actuator

corresponding to the displacement of the leaf spring detected by the detecting means, is

provided. Therefore, even when a disturbance such as an impact is applied to the guide



" First Enbodi nent A vehi cl e wheel truck, according to the first

enbodi nent of the present invention, will be described below Referring to
Figure 1, in a vehicle traveling in tg? direction indicated by the arrow A,
center guides 1 in the vehicle width rection are arranged along a track
path of the vehicle in the mddle of the vehicle width direction of the
vehi cl evheth@omeahé shife FAiNShaMibtuebahed fghseiittedad tal OnRge frhge coitRhieg®ydre 1. 10
the vehicle as described above, a front wheel truck 3 and 'a rear wheel

truck 4.af Enﬁ@%@% kYl Shi@E hARARSidREn b Qitiredl denarehitReiveRar side under

a vehicle body 2. [0022] The structurés of the front wheel truck 3 and t he
rear r L
il “’%%?%n"’%t‘é?*é?tbgﬁt%%ﬂ?i‘t éten%l?d?%“ﬁ%u%s P51 of IR TR ks

3 and 4., a %Inr e%f ick nnl n \ acui r?é“ cc)ir?(:g tA‘sth ts cenrtrgnt of?t];e the
runnlnd“ﬁhg g 5 Hﬁ@ GRBE" ﬁP {1he 0 VPR B TiR 5E a subway
car and a, new ortatlon t m vehj c As another le of the
runni ng@%e%teei;re? ‘&/ﬁ%éﬁe %"eg%'f‘ gﬁsfic%@ LPeYh r?iﬁteét‘?atnea%%cﬁki’ﬁg’? ©sY88 wheel ,

may be used. The aforenentioned pair of running wheels 5 can rotate around
an i derths ¥dniclaxins ogghe gwyed guide rath desslisangss phibepeiaiof riningevicels @pdewi dt h
direction. In the wheel trucks 3 and 4, a steering axle 6 is arranged al one
t he axigsiddy afd appeopriataly adjusthéel The vePhale poing sHabilHy cahteraby Hegnsured.
respectively nmounted to the two end parts of the steering axle 6 by kingpin
7, and they are thereby connected to each other. On the other hand, a guide
frame 8 is arranged below the steering axle 6 so as to extend in the

vehi cl 8ddfOuscrastibnrFradidegcti on relative to the steering axle 6. [0023]
Here, referring to Figures 2 and 3, in the guide frame 8, a pair of

| ongi t ydyfwgl beans 8a is arranged at an interval in the vehicle width
direction so as to extend in the vehicle front and rear direction. Lateral

bears gt@-{ggtﬁgﬁ %ﬁaqns Qﬁﬂﬁ 89 s&t%cr]{aﬁéaqﬁ(iﬁh%fﬁltt éﬁvﬁeaﬁﬁ-%ﬁﬁ%g‘é@ﬁ&et he pair

of |on eans two en arts o ront and rear

directi g‘? ngllhu%rg?n%fs’tr p‘flllt gccoV\(ﬂ a %rs?fsmpg‘;gun}lt oqtlll ?e%t Er%’{%{lt%"d parts of the

| ongitu eam 8& sO as ero e arou aro ion shaft 9a.

e B R T R TS ST o '

relative to the steering axle 6. The center, QU|de 1 passes between the pair
of gui dBchegarding to W@r@ﬁr@@%@@pf@hqg}:qegt BVt he outer surface of the

vehicle width direction of the center guide 1, and is thereby guided by the
cent er [figuge3iFigpe@24p front view schematically illustrating the track-guided vehicle wheel

truck according to the first embodiment of the present invention.

[Figure 4] Figure 4(a) is an explanatory view sc}tematically illustrating a track-guided vehicle
wheel truck on the vehicle front side during straight running, and Figure 4(b) is an
explanatory view schematically illustrating a track-guided vehicle wheel truck on the vehicle
front side duting curve running.

[Figure 5] Figure 5 is an explanatory view schematically illustrating a track-guided vehicle
that is running on a curve according to the first embodiment of the present invention.

[Figure 6] Figure 6 is an explanatory view schematically illustrating a track;guided vehicle

that is running straight according to a second embodiment of the present invention.



"In-the guide frame 8, a support beam 8c is arranged at a position between
the steering axle 6 and the |ateral beam 8b on the vehicle end side so as
to extend between the pair of Iongitygipal beans 8a. A support shaft 10 is
provi ded on the support bearn 8c. The - 13 - support shaft 10 is arranged
on a center axis 5b which extends in the vehicle front and rear direction

i n t he [Eigoteet] Fodurt Mes pabxplafatory vivvnghamesdadly Sllusaadng s ratiuptiddd vehitlbe
support beam 8c such that its position can be adjusted in the vehicle front

and reafar i fiBhb QRaichORRB1ding to a third eirfd6digiéhelss the 8rRe® inv@nfibfst turn nenber
11 is arranged along the steering axle 6 so as to extend outward in the

vehi cl e-:w,dt i t: 1C L0 : DAL : kLudi 8a. A
R P e S
extend, n.the vehjcle wdth direction.  A.line uide 13 | rovi ded

bt weed 4 e g et e Bl B e e B PR sbioR " The 1 near
guide 13 is arranged on a virtual circle 8e having a given radius froma
turning center shaft 8d which extends vertically in the center of the pair
of runggng,MMeela_g. The turning center shaft 8d corresponds to the

i nt er s&EETHROBEE dHe"8xi s 5a of the running wheel 5 and the center axis
5b extending in the vehicle front and rear direction in the center of the
pair O{OWWhning wheel s 5. The linear guide 13 allows the first turn nmenber
11 to be turned around the turning center shaft 8d relative to the second

t urn nmenber Inithe fathevisg.cwimt! trucks usedive e trhgk-guided weltield (haeinhfiersefercidng axl e
6. Therefore, the guide frame 8 can be turned around the turning center
shaft 8gdaredhidle'Yactwodinkeao fire es faugthaxibedimenfOdf2hd present invAstiahoviti ben Fi gur e

2, in the wheel trucks 3 and 4, a restoration rod 14 and a hori zontal

danper dd&ride® Privides. folifih EMBbdithedis dffiR préghOmaEdtn widtbeliksaivddtye
hori zontal danper 15 are omtted. The restoration rod 14 is arranged on the

vehi cl en@Nfis, deohebabipi€ot Be LBBCRE £6£HiNY pRAXIRIGVIBINhQN OB & @8 R t he
pair of running wheels 5 relative to the center axis 5b. One end part of
the resiarafi IS¢ - 1 <4 ongi tid ~peam 8a of
the gut s o Hel e el o T e e B e T 1 o
rotataﬁhétﬁpuntedvtoltz% econd turn nenber 12. On the other hand, the
hor i zoRtRFIRAYET Veacle ‘%8t ranged on the vehicle end side relative to the
steeri @%ﬁfle 6 and on the other side of the pair of running wheels 5 - 14
- rela to the center axis 5b. One end part of the horizontal danper 15
is rotatably mpunted to the | ongitudinal beam 8a of the guide frame 8, and
t he ot AEst BRBogEERt of the horizontal danper 15 is rotatably nounted to the
second turn menber 12. Accordingly, the restoration rod 14 and the

hori zont al dawpiste Whead simck estadmgtth theffursichenfodanent ®f the meseot inyemtain, mellit r al
position after being turned and further buffer the turning of the guide
frame 8e described below. Referring to Figure 1, in a vehicle traveling in the direction indicated

by the arrow A, center guides 1 in the vehicle width direction are arranged along a track path
. of the vehicle in the middle of the vehicle width direction of the vehicle. The.vehicle runs
while being guided along the center guide 1.  In the vehicle as described above, a front
wheel truck 3 and a rear wheel truck 4 are respectively arranged on the front side and the rear
side under a vehicle body 2.
[0022]
The structures of the front wheel truck 3 and the rear wheel truck 4 (hereinafter

referred to as "wheel trucks 3 and 4"), will now be described by reference to Figures 1 to 3.



"[0027] Here, referring to Figures 1 and 2 again, a first steering arm
16 for enabling steering of one of the pair of running wheels 5, is
arranged along the vehicle front and_rgar direction, and is also nounted to
one of the kingpins 7 of the pair of running wheels 5. A second steering
arm 17 for enabling steering of the other of the pair of running wheels 5,

i s arr angedwhded ngckdeandehiaglaer df ramtin@awbeaieais movided. i ok oreenskaaipdooitbeint ed t o
the other of the kingpins 7 of the pair of running wheels 5. Atie rod 18
for inteflieekinsg 3, beultRk tirak usdinnhing wheehislesudh ka eastayatahend & aewr r anged
along the vehicle width direction on the center side of the steering axle

6. The W £RHoREY e bhikRE Ws@nb@er élaém?l'eeof_rtﬁ)é AhakloWwHseHAt LehégsRAcbE Vel Y
to center-side end parts of the first steering arm16 and the second

steering, 7 j nod hi i eefi - - Pl o
Funni no HRLRT et SRON R WO RS E e e A B e B R e
vehicle end side of the steering axle 6. .A receiyving:. ' rranged
s o SiRal Siprofte ERE G Bl fedr SAREE L R L ARyt TeRl 6
as to pr.g{heﬁgt t.owar];r:‘i_l hhe, vehi cl e, encg si de.. Inrt%e wheel dt'iucokﬁ 3. and 4, a
“link | eV fecpign o IRt S4°H TGS 1 AR S ring s © 1f 652#cd alone MaaPspic) o
end-side end part. of the first steeri ngl lever 16 .is rotatably,, nounted to
one endfpharunBngtheekannbla MOFURHAS PaeelnS gEriesncst eHy MU dda dhsiNends t he
link lever 21 is rotatably nounted to the other end part of the connecting
rod 19.pasts obteeteesing exlefbypangpinf, andethey air thessharcopnedites toseeh athey rdunted to
the receiving nenber 20 provided on the steering axle. 6. A long hole 2la is
provi debe dthemlmnidns euide diaateed ivarrengsf Hehoey the nleelimy®ie 8 5o sptaasxitmd in-thd ™ | -
extend in the vehicle front and rear direction. The long hole 2la and the
suppor tveihtdf frokQnp reuriddectidnelatiee guheeedrirprexids. are rotatably engaged with
each other at a given position. The engagenent position of the support
shaft 160 d the long hol e 2l1a, can be thereby changed in the vehicle front
and rear direction. [0029] The operation during curve running wll

now be desckj 1 : Fi fﬁ&@ ) inabl e
support shaﬁepﬁge%qfﬂr{éh%%%{r%?%}&ajr)fégg&%gﬁt e i%\’ta rlr;r}eocllpi1gtft%’faitulpéﬁlczanra'gS b%‘a}&ﬁst%; i nk
| ever 21, are a of, er-1Si f the
k1 R S AN G RERIOMIRE aBoh NS E B3k U AP AL Bl
side relatjve.to the s eeriﬁ;g axh“e 6, the |ink |lever 21 rotates around the
cent er TEHUEERER pr ACTRRAMERE e EPLATIvES ™ Hit'8 TEREETRVM Ve de 1,
and the guide frame 8 and the gtui de wheel 9 are %U{ ned al gng the curved.
cent er BEPdEoflonggudipgl deampga atthe W HIAIAES ShHe el ient BaF FEAIPHPY | nk

| ever 21, rotates in a larger circle than the internediate Bart of the link
| ever 2hereofi r éspdmuher)s P erettheunted foghetwoendiparta nt Biedpngivdigh beam Be sure 4(a))
bet ween the vehicle end-side end part of the link lever 21 and the

cent er -tsibdeotetatllepraound & wtaiodiskafabc e TRrefedeothn pamedgde whaglaplardet ween t he
support shaft 10 in the internmediate part of the I'ink | ever 21 and the

cent er -isAidneden pashtof tHhreshedloem] silhendhtaiia seletfshadechéniel fioar dndakart he | i nk
| ever 21 is noved nore than the guide frame 8 in the sane direction as the

tur ni ngyiREHSNRIANEAS tHe MBS ax(EBe qRRREREA fidd DPastéd Hebwidreheyir 6P¥6ide SO
that the first steering arm16 is also noved. As a result, one of the pair

of runn e idSwhLEET fBio%ief &3 fce Bf e vBRRGMRItRbirddohidrg O
t he cu:k\lfkg&lls\rll%i gfe&r% 1%%?@%6??5%%15t ngeonte{:gﬂ§ g?recti on of the 1(gurl\?e IS
generated in one.,of the pair of..runnin eel. in the front wheel truck
3, and 8§ &N Laﬁg 1%@FlielghémtdSélE)néhe%ﬁrr\{\%reg%é% g'i de relative to the
tangential direction of the curve is generated in one of the pair of
runni ndo%‘gel s Sin the rear wheel truck 4. Wien one of the pair of running
wheels 5 is steered. the tie rod 18 is noved, so that the second steering
arm 17 is allBghenpudaiirams 8qa suppart peam §6 Srreecdht Anpsitiogi et sentin it Sheel s
5is

axle 6 and the lateral beam 8b on the vehicle end side so as to extend between the pair of

longitudinal beams 8a. A support shaft 10 is provided on the support beamn 8c. The



"- 16 - steered. In this case, a slip angle al tilting to the curve inside
relative to the tangential direction of the curve is generated in the other
of the pair of running wheels 5 in the;front wheel truck 3, and a slip
angle a2 tilting to the curve outside relative to the tangential direction
of the curve is generated in the other of the pair_ of running wheels 5 in

t he r eanppurestiafttlOue Rrranged oerakniceaxis Bk Wiirhektendsinkie 3ckiaky fpraped mabught
into an oversteer state. [0030] At this tinme, as shown in Figure 5,

i n the direaidn inhketentdr ot khedairaofeommiag wheplf Hrand i{ mndnt€dtethelyppdrebeant 8av CF 1)
directed toward the inside of the curve, is increased on the pair of

runni nguah@el i%s Sositfid dahdt adfustehén tareRiclefntend kagdiraeionheel working force
(indicated by the arrow FI) fromthe gui de wheel 9 on the vehicle end side
and a gy@gﬁ wheel working force (indicated by the arrow F2) fromthe guide
wheel on"the center side can be decreased. Accordingly, the contact
pressure of t i L o 3 LOsi de
can be decrggggéﬁﬁgﬁﬁ@ﬁgﬂgt gﬁuﬁgﬁﬁﬁgg%ﬁ?%gg%ggg%&gﬁnggﬁﬁgﬁg%&égg%ggnering
force (indicated by.the arrow.CF2) di.rect 0 - Si f e curve
1o ncrb ASEH B e imar 0D N s TSR Sl R i B R Bk E, G
a gui de wheel working force (indicated b he arrow F3) fromthe i de
wheel 92on“t FEOREHE Smgﬁrdl <P FERF *%f?‘)gh%a@f WHER OBPE i oS F%%th”?(#]&i cated
by the arrow F4) fromthe guide wheel 9 on_t@g center sjide, can Be

decr eadhaivehagle Sdth fiegtion: had HRFE giide J P aggpyidedpetivren the it UG PaB o Und t he
gui de wheels 9 on the curve outside can be decreased. [0031] )

Fur t herandthe, secord o) membent2. of TheHimear @ude ldgs arrerasd opfa YiBalquisl fighargel 5
relative to the turning anount of the guide frane 8 will be described with
r ef er enagvdrorafiug firoesa dfaing céftbr) shadrdd vBhichSixteels vhmicglippotht cettarf ¢of thepais

provi ded on the guide frane 8 such that its position can be adjusted in the
vehi cl efkiite oheels ear THE fuethg odhtert Sheft 6 g@aspBids s ihiedsectbn bétevesntheor t
shaft 10 and the |long hole 2la. can be changed in the internediate part of

the |inkid BV th@dnning whéet 5 ZREHETOR®r atid®d &ddrdhOh thd@etltis HRMEendHead et WeEN
the vehicle end-side end part of the link-lever 21 and the center-side end

t, t e di t db N 3tNEw di at
par d(?rehtg&] gﬂn tE@ ?ée}ggroqghlebg%\ﬁ?gnﬁm@ wWHEAPOT t TRORhdar gltdw AMBwk Meefigedi at e

part of ti i the c%nter75|de end p , can be changed, and
he Oy ghigO AT, o OE O Bl L ARG AR, Wil ever 20
Eann?ﬁgn%)ﬁgegngngqggﬁé%@g éé{gsﬁgeélﬁ?erﬁgg%%%)&xﬁeﬁ%qgg s?tee?rlmgaaq( e 81.2 ?flergg?e,% rof
guide frame 8 can be turned around fhe turning center shaft 8d relative to the steering axle 6.
[0026]

As shown in Figure 2, in the wheel trucks 3 and 4, a restbration rod 14 and a horizontal
damper 15 are provided. In Figure 3, the restoration rod 14 and the horizontal damper 15 are
omitted. The restoration rod 14 is arranged on the vehicle end side relative to the steering
axle 6 and on one side of the pair of running wheels 5 relative to the center axis 5b.  One end
part of the restoration rod 14 is rotatably mounted to the longitudinal beam 8a of the guide
frame 8, and the other end part of the restorationrod 14 is rotatably mounted to the second

turn member 12. On the other hand, the horizontal damper 15 is arranged on the vehicle end

side relative to the steering axle 6 and on the other side of the pair of running wheels 5



“As described above, according to the first enbodi ment of the present

i nvention, by changing the ratio of the distance dl between the vehicle
end-side end part of the link lever 21,and the center-side end part, to the
di stance d2 between the support shaft 10 in the internmediate part of the
link lever 21 and the center-side end part based on the curvature radi us of
t he cunvledveenhecergeriae b, e endnartng tispeectonth! ddveper dhiictotatally meinkddk e,

the slip angles al and a2 of the pair of running wheels 5, can be

appr opnb @eelb)oiadiings bedn $8 oftheti®f frend 8 vl yhed@Bérand atthe tgoidraohtapr essur e

of the center guide 1 and the guide wheels 9. For exanple, when the running

wheel Sahhef]$ H,t}gfafabw ﬁ%unt@@?o glestanaudimdeieraen hhsoMpit chie R¥drside end
part of the link levér 21 and the center-side end part is increased

rel ativye;t o e SSURRR e d

i nter I’Yégl étggh(?)g]r $O§%%%1 da?r?peE?F\ggrg%S{fT glndgﬁﬁef}acent {é)ran;ﬁga’eﬂaetr? g%%%rt in
response e decreas orne f due the wear of the

t ubber ptC)Sltﬁéma & belr&ﬁ tmf %anpﬁﬂelglg 4 fférn{ e%ma(3 ant %lﬂd ﬁartnﬁg pai r of running
wheel s 8 gﬂn be |ncreased and the contact pressure of the center guide 1
and t hd %Ulde wheel s 9 can be adjusted so as to be decreased. [0033]

As descri bed_above, while the structures_of the wheel trucks 3 and 4 are
si npl i fi ed, Heffe Iefeaingan dimeesel put LA Afrsk Hieeriag 3ral Oder enebing HaerneeClgui de
wheel s 9 can be effectively prevented, and the: running stability of the
vehi c| engan thyepad of gummegwaek!s - lsmanﬂe{d@@@m]th@ee@ﬁe fiembani seandirection, angehi cl e
wheel trucks according to the second enbodi nent of the present invention
Wi || bes diss crdubted thehoof thi kingpasi Tcoffteapair efsuniing mehevladi cliesdcond $feersregcond
enbodi nent are the same as those of the vehicle in the first enbodi nent.
The desgmi It fod BnabSing kteeriinadfthy bitgr bhe pairef Ayingl wheaird, haiemeas alohgsie: i n
the first enbodinment to elenents that are essentially the sane as those in

the firghicRieslianeidar direaiod &sd aid frenﬁtréa td theteh 05 theikindpg T bf the peirbedi ment
wi |l be described bel ow. [0035] shown in Figure 6, a restoratlon

mechani gm;33 gh%?ﬁrb.r anged3heng: e o\éﬁfi‘foq}llgpé(ur SHinRRd WHeak sdi#ieedchYmd:n the

gui de frane” e restorat|on mec an|§n1 S prodee so as to restore

the sup g.trﬁgr%g% no he /é?u 5%81' eg'glonnc?nulil]. g!:ntgr s% efotge Eteer"f}losclu{lé% gh;fpg unni ng

state ng curve runm ng e like

As one exampl e of he r ration chani n131 COi r.in used.
Any Ut GMAGIH aﬁ%ofof%ﬁ if r?cﬁéia&eﬁgta@& I ORI SRR Bl tafea}erp SE0R AT gun de
frame 8, an actuator 32 which is extensible and retractabl e %n t he vehicle
front éheﬁfs@aﬁeermgﬁéa joand tae s3q08A §tegrng #FY! 1 het Gemreehae Fdolt for Nge gy -
direction. The actuator 32 can nove the support shaft 10 in the vehicle
front amd of daerpagt afeenriing whagle or igiaghged along tgewhwl@ vigth ditgstieupptiet shaft 10
in the vehicle front and rear direction can be adjusted by the operation of
t he actwehichy e@iZide of the steering axle 6. A receiving member 20 is arranged in a center part of

the vehicle width direction of the steering axle 6 so as to project toward the vehicle end side.
In the wheel trucks 3 and 4, a link lever 2 1 is arranged along the eenter axis.
[0028]

| A vehicle end-side end part of the first steering lever 16 is rotatably mounted to one
end part of the connecting rod 19. A vehicle end-side end part of the link lever 21 is
rotatably mounted to the other end part of the connecting rod 19. A center-side end part of
the link lever 21 is rotatably mounted to the receiving member 20 provided on the steering

axle 6. A long hole 21a is provided in an intermediate part of the link lever 21 so as to



" [0036] As descri bed above, according to the second enbodi nent of the
present invention, the relationship between the control of the ratio of the
di stance dl between the vehicle end- si.de end part of the link lever 21 and
the center-side end part to the di stadce d2 between the support shaft 10 in
the internediate part of the link I ever 21 and the center-side end part by

the actyahany 82 veRRE He aadirets WieRtondf Thh®nslhoR ARG Shaduppbd sB&t 0§ t he
pair of running wheels -19- 5, is sinplified. Therefore, the control of

the V\h%%vlglcp&h%e%uﬁl@cha‘}né@rbrpﬁotﬁhﬂplehgdcr@&jw1t§\é§£h Wﬁ@rnattam?\ BCEd4aIpr 32 is
broken,” t he” restoratlon mechani sm 31 can restore the support shaft 10 to
the ori |naL(peut pasi i on befo i V- 32
Ther ef or'§, "¢ enwn |%ﬁpob b%%?gr&g gﬁgﬁh(go %gg%?%%Hﬁkiﬁonlthe
turning, of the QU|g gvthe steering of the running. wheel 5.

Ther ef GPaRgedyR i 8“‘ re8%%h- 5 proken, the two running wheels 5
are nornally st eered correspondlng to strai ght running and curve running,
so t hatl0%38 vehicl e can normal Iy run. Accordingly, the occurrence of
trouble in association with the breakdown of the actuator 32, can be
prevent ed, Ahe operatigredITElgECUrMIAGeSYIIOM heydeseibel avitefesenredn §IUERS. [ 0037]
Third Enbodlnent Vehi cl e wheel trucks according to the third

embodi rgnt 4D, ande. prSaserthe supperttshafh 1 hvof the igeidd dsiorei el the frvevmeTifase bars P
features of the vehicle in the third enbodi nent are the sane as those of

t he vehheligk leRert 1€ afel dnghgoinbiol eavbrither Bhé thdesniet-pide end pat gf thenindpgtey2hg t he
sanme synbols and nanes as those in the first enbodinent to el enents that

are esseffouatel Yo iRee®MIRg AfenitROSE oh thel RRicld dndtsiRTBREERthe steeRRLIAES 6,
different fromthose in %he first enbodi ment will be described bel ow.

[0038] he 13 xék Le%%;l FNQYRed e{?ofﬂ(ﬂﬂﬂ@ Rerfter-illCerd fentha{inidi@ rﬁogveg'ﬁ'}f@mee in the

vehicle w rection relative to the guide frane 8, In the guide

frame 8 I'\%B Sﬁfé Qlﬁ%eolr aﬁ& tﬁ/gﬂé (f(.tl]ﬁ frgmg?tagg'ﬁ{eb’lu? emef ?%.\[ %9'3?0 ﬁrh'lérglﬁ’\’g@hl cle

wi dt h émYeCtIOﬁ’IS arran he veﬁic w d |rect|o act uat or

41 can nove t.he.su he vehlcle

accor B elilpe” pBEM Reone vFB el daiare “Shar S RS JErote it n
direction can_b justed by the qgperation f the ac ator 41, t he gui de
frame SUrEE GlEsdy %edﬁteﬁ@eqifaw.@moith Gdpyes G &aTEIPOR nsﬁ%thﬁerﬁmpg i dt h

direction. The restoration nmechanism42 is provided so as to restore the
distance d1 (shown in Figure 4(a)) between the vehicle end-side end part of the link lever 21

and the center-side end part, to a distance d2 (shown in Figure 4(a)) between the support shaft
10 in the intermediate part of the link lever 21 and the center-side end part. Therefore, the
vehicle end-side end part of the link lever 21 is moved more than the guide frame 8 in the
same direction as the turning of the guide frame 8. The connecting rod 19 is thereby moved,
so that the first steering arm 16 is also movéd. As a result, one of the pair of running wheels
5is steered. In this case, a slip angle o] tilting to the curve inside relative to the tangential
direction of the curve is generated in one of the pair of running wheels 5 in the front wheel
truck 3, and a slip angle o2 tilting to Fhe curve outside relative to the tangential direction of
the curve is generated in one of the pair of running wheels 5 in the rear wheel truck 4. When
one of the pair of running wheels 5 is steered, the tie rod 18 is moved, so that the second

steering arm 17 is also moved.  As a result, the other of the pair of running wheels 5 is



“support shaft 10 to an original neutral position in a straight running
state when the support shaft 10 is noved by the actuator 41. As one exanple
of the restoration nmechanism42, a C(_)ilg_spri ng may be used. Any urging
means ot her than the coil spring may beé al so used. [0039]

descri bed above, according to the third enbodi nent of the present

i nvent iseBredsi M thid t8e dipainicleshiafiliing @o kiR coprtingdd ethivy 16 He tacdendblor 41, the
novenent of the connecting rod 19 in the vehicle width direction in

associ dire@ionbitthe tit®e iDdcabia@ i0fihd St@ed dMke pAvETrudding &heble 5Ga MY Bbhted

wi t hout being affected by the turning of the guide frame 8. As a result,

the st egfLng, @3 Lhe aRAb tndE DUNRAND WBEENS oBtsids rdhfiiChlie £RBLALRY | ed, and
the fine eagj&fjstjr’rent at hgr%’of OLi S en“ablted. .Acgorsdi rrlgl ;/ In e'Ehe'vethi cle that is

" unni ng; St Sthe ol SR ANGhRLINENS GURDE BGuRAEhRelsS ihielo: ad) uste
in response to a di sturbance such as crossw nd, so that the running
stabilit an.,b sured. .Even en the .gctuator. 41 is broken, the

rest or éY}?éSﬁt c aﬁﬁ%eﬁ?fﬁ% BEnvheg Jtﬁgq‘sadf)gré)ﬁl EhiRir g0 %ﬁ?r%%%erts aé“'ori gi nal
neut r al ﬁgﬁition bef ore being noved. Therefore, even when the actuator 41
is brok® P the sanme control as that in the first enbodi mrent can be .
performed, and .the vehicle can nornal {}y run. [0040]. Fourth Enbodi nent

Vehi cl e whedlt i s 20OBNdN AW Do 11 effiﬁf?tt"ﬁ’eémbcg‘i TEfOSTINg A CHr esent
invention will be described bel ow. The basic features of the vehicle in the
f our t h (exisettidrigrthe arewt(Hd ) dinetediowand dhe infide plethe ewnivel ig inareaspéon Hierngir

enbodi nent. The description is given applying the sane synbols and nanmes as
t hose iofiririméng Wheads 2rdoabatromrthe twve insidens guith atheerneorbsgdntdedindicatadedysame as
those in the third enbodi ment. Features different fromthose in the third
enmbodi MRNirrow Il ) BBmAas tiidb eheble) Whe[V@B1 k] end side and Agusdeowiies] WoRtigg f@cd, in
the guide frame 8, a pair of |ongitudinal beans 8f is arranged at an

i nt er vajndidaddh® e hir6Wer Wt ihdichiRie iRl $6n 8 dkRefXteBsh bddddhi@syehi cl e
front and rear "direction. Lateral beans 8g are arranged so as to

r espectAc‘éﬁ{adY?c_mﬁttﬁngxggcrtteDg%s%? hie 88 Mt b dll 1266t @éwr,&gs bWR yendyrparts of

~the vehic Tont an rection of the guide flrame . The gui de wheel s

9 d h f . | b
0 are ToUR! el HeicbBdito A BALE Rl id B L AWRLAL nREAT: B0, B8R k0 De

e rota SPFi Ngs are arianged

bet ween. t.he |.gngjtudin anms 8f and _the |l at | beans. 8g at, t the two
o pelinigreaiaht BN B AE Rl P e Sy B o R e e e BT, od
uide wheels 9 and the paired | eaf springs .51 ar osi tioned. oqn each of the
8ehi cl of spung yhedhe: qOHEat@@ﬁb%ngP a%tgtsi& '«tg ﬁégwﬁ?éw%r %rﬁ?rcszw?iwé%;ﬁ%y

direction relative to the steering axle 6. The center guide 1 passes
bet weerthe #reowp &P ) from theigdide wiheel SomtheTehickpand sidgtiadla grideovhes! giorking fagoe er
surface of the vehicle width direction of the center guide 1, and is
t her eby(inglidatbécbyithe ahrewddn frem thuigdiele heel 9 on the center side, can be decreased.
Accordingly, the contact pressure of the center guide 1 and the guide wheels 9 on the curve
outside can be decreased.
[0031]
Furthermore, the adjustment of the steering amount of the running wheel 5 relative to
the turning amount of the guide frame 8 will be described with reference to Figures 4(a), 4(b),
and 5. Since the support shaft 10 is provided on the guide frame 8 such that its position can

be adjusted in the vehicle front and rear direction, the engagement position of the support

shaft 10 and the long hole 21a, can be changed in the intermediate part of the link lever 21.



*[0042] Det ecti ng means 52, capable of detecting the displacenent of
the leaf spring 51, is provided in the guide frame 8 corresponding to the
| eaf spring 51. As one exanple of the Qetectlng means 52,  a limt switch
may be enpl oyed. Anot her detecting neans may be al so enployed as long as
t he neans can detect the displacenent of the | eaf spring 51. Control neans

53 for Thenifse| thergid dfahadisuatot] drweef trypdediend-side cht @atios Hedtrdiievdr of t he
| eaf spring 51 detected by the detecting nmeans 52, is al so provided. [0043]

As desonihedhalove.siRea N he dishact @msatabee@rm@&hﬂﬁaatsh@ﬁ 1t etHer esent
i nvention, even when a disturbance such as an inpact is applied to the

d to th A
ou! e MRk JalSATIIE BRILED IR il DSCLLUEORAG S, LEATETLLRL o the

runni ng, fe n BXL qi%}?etﬁ%lﬁé‘%ﬁ’c{ &d eﬁ‘ﬁaﬁ( S’HIBeCI'Iﬁ ﬁk g rf%a?@é?oe&g%ta ofor €

conforta ernore eering runni ng

0 Spl acBHAL B - kst 5%&% U5 R °é@h.4$‘ésc°¥eéﬁi‘*8°- 00 oct od by

t he detectlnq neans 52 Therefore, when the vehicle runs on the curved
cent er ¥jgicgelpn dioRepfdhg Ealé%’[“&%méf“heﬁ@ JFan be ghangethni ng wheel s 5 can be .

qui ckly and appropriately adjusted. The vehicle running stability can be
t her eby0@¥dur ed. [ 0044] Enbodi nrents of the present invention have
been described above. It should be noted that the present invention is not
limted to tAselealribed alless pédveding Mbthdifirsnmbodimedt ofath presenoafichiiemttiyons and
changes may be nmade therein based on the technical concepts of the present
i nvent ichingih® éShtio of the distance d1 between the vehicle end-side end part of the link lever 21

and the center-side end part, to the distance d2 between the support shaft 10 in the

intermediate part of the link lever 21 and the center-side end part based on the curvature

radius of the curved center guide 1, the running speed of the vehicle or the like, the slip angles

ol and a2 of the pair of running wheels 5, can be appropriately adjusted so as to effectively

decrease the contact pressure.of the center guide 1 and the guide wheels 9. For example,

when the running wheel 5 is a rubber tire, the distance d1 between the vehicle end-side end

part of the link lever 21 and the center-side end part is increased relative to the distance d2

between the support shaft 10 in the intermediate part of the link lever 21 and the center-side

end part in response to the decrease in the cornering force due to the wear of the rubber tire.

Accordingly, the slip angles a1 and a2 of the pair of running wheels 5 can be increased, and

the contact pressure of the center guide 1 and the guide wheels 9 can be adjusted so as to be

decreased.

[0033]

As described above, while the structures of the wheel trucks 3 and 4 are simpliﬁéd, the

wear and deterioration of the center guide 1 and the guide wheels 9 can be effectively

prevented, and the running stability of the vehicle can be also ensured.



“For -exanple, as a first nodification of the enbodinent, in the first to
fourth enbodi ments, the guide wheels 9 may be guided by rolling on the

i nner surfaces of the vehicle width d {ection of a pair of right and |eft
guide rails in the vehicle width direction, which is of center guide type.
The sane effects as those in the first to fourth enbodi nents can be thereby
obt ai ng@n34] 0046] As a second nodification of the enbodi nent of the
present invention, in the first to fourth enbodi nents, the gui de wheels 9
may besgaindethindimemai r of right and |l eft side guides arranged on the outer
side of the vehicle width direction of the vehicle. The same effects as

those int heefﬁlbresv{uhéeptrﬁ&lgrafc!@oﬁ{mqekﬁ@@&&d%&ﬁnérﬁ%& %%r%ﬁ%@%xonh@@“]
As a third nodification of the énbodi nent of the present i1nvention, the

gui de Eé%&@%n@ed% Swl eahe %E&& ?&t@%%of"tﬁg\f%@élg%fhggn a%ﬁlbmriﬁ n?ééﬂg afellfic cont r ol

means provided as in ment nay e appli 6 the wheel
trucks 3 and.4 ects as those,in the

PRI M T LB SN SR P U AR PP Bbas] 1

Center guide 2 Vehjcle bod :
sgme symbols cl names as ﬂ‘\l/OSC in the first embodiment to elements that are essenmaH} the

same as those in the first embodiment. Features different from those in the first embodiment
will be described below.
[0035]

As shown in Figure 6, a restoration mechanism 31 is arranged along th.e vehicle front
and rear direction in the guide frame 8. The restoration mechanism 31 is provided so as to
restore the support shaft 10 to an original neutral position in a straight running state when the
support shaft 10 is moved during curve running or the like. As one example of the
restoration mechanism 31, a coil spring may be used. ~Any urging means other than the coil
spring may be also used. In the guide frame §, an actuator 32 which is extensible apd
retractable in the vehicle front and rear direction is arranged along the vehicle front and rear
direction. The actuator 32 can move the support shaft 10 in the vehicle front and rear
direction. Accordingly, the position of the support shaft 10 in the vehicle front and rear
direction can be adjustéd by the operation of the actuator 32.

[0036]

As described above, according to the second embodiment of the present invention, the
relationship between the control of the ratio of the distance d1 between the vehicle end-side
end part of the link lever 21 and the center-side end part to the distance d2 between the
support shaft 10 in the intermediate part of the link lever 21 and the center-side end part by

the actuator 32, and the adjustment of the slip angles ol and a2 of the pair of running wheels



‘3 Front wheel truck 4 Rear wheel' truck 5 Runni ng wheel 5a Axis 5b Center
axi.s 6 Steering axle 7 Kingpin 8 Guide frame 8a, 8f Longitudi nal beam 8b,
8g Lateral beam _ -19-

5, is simplified. Therefore, the control of the wheel trucks 3 .and 4 can be simplified. Even
when the actuator 32 is broken, the restoration mechanism 31 can restore the support shaft 10
to the original neutral position before being moved by the actuator 32.  Therefore, the
operation of the actuator 32 is also seﬁarated from the turning of the guide frame § and the
steering of the running wheel 5. Therefore, even when the actuator 32 is broken, the ‘two
running wheels 5 are normally steered corresponding to straight ruﬁning and curve running,
so that the vehicle can normally run. ~ Accordingly, the occurrence of trouble in association
with the breakdown of the actuator 32, can be prevented, and the vehicle running stability can
be thereby ensured.

[0037]

Third Embodiment

Vehicle wheel trucks according to the third embodiment of the present invention will
be described below. The basic features of the vehicle in the third embodiment are the same
as those of the vehicle in the first embodiment. The description is given applying the same
symbols and names as those in the first embodiment to elements that are essentially the same
as those in the first embodiment. Features different from those in the first embodiment will
be described below.

[0038]

As shown in Figure 7, the support shaft 10 is movable in the vehicle width direction
relative to the guide frame 8, and in the guide frame 8, an actuator 41 which is extensible and
re.tractable in the vehicle width direction is arrangéd along the vehicle width direction.' The
actuator 41 can move the support shaft 10 in the vehicle width direction. Accordingly, the
position of the support shaft 10 in the vehicle width direction can be édjusted by the operation
of the actuator 41.  In the guide frame 8, a restoration mechanism 42 is arranged along the

vehicle width direction. The restoration mechanism 42 is provided so as to restore the



"8c Support beam 8d Turning center shaft 8e Virtual circle 9 Guide wheel 10
Support shaft 11 First turn nenber 12 Second turn nenber 13 Linear guide 14
Restoration rod 15 Horizontal danper _»j.

support shaft 10 to an original neutral position iﬁ a straight running state when the support
shaft 10 is moved by the actuator 41. As one example of the restoration mechanism 42, a
coil spring may be used. Any urging means other than the coil spring may be also used.
[0039]

As described above, according to the third embodiment of the present invention, since
the support shaft 10 is controlled by the actuator 41, the movement of the connecting rod 19
in the vehicle width direction in association with the rotation of the link lever 21 can be
controlled without being affected by the turning of the guide frame 8. As a result, the
steering of the pair of running wheels 5 is directly controlled, and the fine adjustment thereof
1s enabled. Accordingly, in the vehicle that is running straight, the élip angle of the running
wheel 5 is finely adjusted in response to a disturbance such as crosswind, so that the running
stability can be ensured. Even when the actuator 41 is broken, the restor.a.tion mechanism 42
can restore the support shaft 10 to the original neutral position before being moved.
Therefore, even when the actuator 41 1s broken, the same control as that in the first
embodiment can be performed, and the vehicle can normally run.
[0040] -
Fourth Embodiment

Vehicle wheel trucks according to the fourth embodiment of the present invention will
be described below. The basic features of the vehicle iﬁ the fourth embodiment are the same
as those of the vehicle in the third embodiment. The description is given applying the same
symbols and names as those in the third embodiment to elements that are essentially the same
as those in the third embodiment. Features different from those in the third embodiment will
be described below.

[0041]



"16 First steering arm 17 Second steering arm 18 Tie rod 19 Connecting rod
20 Receiving menber 21 Link lever 21a Long hole 31 Restoration nechani sm 32
Actuat or 41 Act uat or 51. Leaf spring %% _Det ect i ng nmeans

As shown in Figure 8, in the guide frame 8, a pair of longitudinal beams 8&f is arranged
at an interval in the vehicle width direction so as to extend in the vehicle front and rear
direction. Lateral beams 8g are arranged so as to respectively extend in the vehicle width
direction at the two end parts of the vehicle front and rear direction of the guide frame 8.

The guide wheels 9 are mounted to the two end parts of the lateral beam 8g so as to be
rotatable éround the rotation shaft 9a. Leaf springs 51 are arranged between the longitudinal
beams 8f and the lateral beams 8g at the the two end parts of the vehicle front and rear
direction. Therefore, the paired guide wheels 9 and the paired leaf springs 51 are positioned
on each of the vehicle end side and the center side of the vehicle ﬁont and rear direction
relative to the steering axle 6. The center guide 1 passes between the pair of guide wheels 9.
The guide wheel 9 rolls on the outer surface of the vehicle width direction of the center guide
1, and is thereby guided by the center guide 1.
[0042]

etecting means 32, capable of detecting the displacement of the leaf spring 51, is
provided in the guide frame 8 corresponding to the leaf spring 51.  As one example of the
detecting means. 52, a limit switch may be employed. Another detecting means méy be also
employed as long as the means can detect the displacement of the leaf spring 51.  Control
means 53 for controlling the actuator 41 corresponding to the displacement of the leaf spring
51 detected by the .detecting ‘means 52, is also provided.
[0045]

As described above, according to the fourth embodiment of the present invention, even
when a disturbance such as an impact is applied to the guide wheel 9 from the center guide 1,
the disturbance transmitted to the guide frame § is mitigated b} the leaf spring 51, so that the
vehicle running stability can be ensured. The vehicle gives a passenger a more comfortable

ride. Furthermore, the steering amount of the pair of running wheels 5 can be quickly



"53 Control means A, Fl to F4, CFl to CF2, S Arrow al, a2 Slip angle dl, d2
Distance _ Cainms [Claim1l] A track-guided vehicle wheel truck including:
a pair of running wheels respectively,connected to the two ends of a
steering axle by a kingpin; a guide wiéel guided along a guide provided on
a mmng track; and
controlled by the actuator 41 corresponding to the displacement of the guide wheel 9 relative
to fhe guide frame 8 detected by the detecting means 52.  Therefore, when the vehicle runs
on the curved center guide 1, the slip angles of the pair of running wheels 5 can be quickly
and appropriately adjusted. The vehicle running stability can be thereby ensured. |
[0044]
Embodiments of the present invention have been described above. It should be noted
that the present invention is not limited to the above described embodiments, and various
modifications and changes may be made therein based on the technical concepts of the
present invention.
[0045]
For example, as a first modification of the embodiment, in the first to fourth
embodiments, the guide wheels 9 may be guided By roi_ling on the inner surfaces of the
vehicle width direction of a pair of right and left guide rails in the vehicie width direction,
‘which is of center guide type. The same effects as those in the first to fourth embodin;ents
caﬁ be thereby obtained.
| [0046]
As a second modification of the embodiment of the present invention, in the first to
fourth embodiments, the guide wheels 9 may be guided by a pair of right and left side guides
arranged on the outer side of the vehicle width direction of the vehicle. The same effects as
those in the first to fourth embodiments can be thereby obtained.
[0047]
As a third modification of the embodiment Qf the present invention, the guide frame 8§,
the leaf spring 51, the detecting means 52 and the control means 53 provided as in the fourth

embodiment may be applied to the wheel trucks 3 and 4 in the second embodiment. The

same effects as those in the fourth embodiment can be thereby obtained.



"a guide frane to which the guide wheel is nmounted, the guide frame capable
of being turned relative to the steering axle, the track-guided vehicle
wheel truck conpri sing: atie r_qgl_arranged al ong a vehicle width
direction on a center side of a vehicle front and rear direction relative
to the steering axle, and capable of interlocking the pair of running

wheel s with each ot her; a connecting rod arranged on a vehicle end
side of the vehicle front and rear direction relative to the steering axle,
and capeditren@fSighekist ng one of the pair of running wheels; a first
steering arm arranged along the vehicle front and rear direction, and

nount ec[O@,_Qg]one of the kingpins of the pair of running wheels; a .
second steéring armarranged al ong the vehicle front and rear direction,
and nnqnt@g%tgroogi@g ot her of the kingpins of the pair of running wheels;

a support shafi proyided on the guide frame such that its position can be
adj ust ed {/'Q itgeqo\éqhi cle front and rear direction; and a link | ever arranged
al ong t'he vehic e front and rear direction; wherein the two end parts
of the tige rod are rptatably nounted respectively to center-side end parts
of the ¥iFoPt ¥Ped 8 arm and the second steering arm - 26 -

4 Rear wheel truck
5 Running wheel
S5a  Axis
5b  Center axis
6 Steering axle
7 Kingpin
8 Guide frame
8a, 8f Longitudinal beam
8b, 8g Lateral beam
8c Support beam
8d Turning center shaft
8¢ Virtual circle
9 Guide wheel
10 Support shaft
11 First turn member
12 Second turn member
13 Linear guide
14 Restoration rod

15 Horizontal damper



“wherein the twO end parts of the connecting rod are rotatably nounted
respectively to a vehicle end-side end part of the first steering armand a
vehicl e end-side end part of the link _|ever; wherein a center-side
end part of the link |ever is rotatabﬁy'nnunted to a receiving nenber

provi ded projecting toward the vehicle end side in a center part of the

vehi cl oW mtd s@bfigehinon of the steering axle; wherein a long hole is
provided in an internediate part of the link lever so as to extend in the
vehi cl g+f ront,abde k824, di rection; and wherein the long hole and the

support shaft are rotatably engaged with each other at a given position.
[Claian]-ﬁeggﬁck-guided vehi cl e wheel truck according to claim1, wherein
a restoration nechani sm capable of restoring the support shaft to an
originqg 393itioq)after novi ng the support shaft, is provided in the guide
franme, ‘and-UHEWRES8rt shaft is movabl e by an actuator provided in the
guide frame. [Claim 3] A track-guided vehicle wheel truck according to
clai m 20 Viferine §Bb8LUpport shaft is movable in the vehicle width

direction by an actuator.
21 Link lever

2la  Long hole

31 Restoration mechanism
32 Actuator

41  Actuator

51- Leaf spring

52 Detecting means

53 Control means

A,F1toF4,CFl110CF2,S Arrow
al, a2 Slip angle

dl,d2 Distance



"[Caim4] A track-guided vehicle wheel truck according to claim3, wherein
the guide wheel is supported by a |l eaf spring provided in the guide frane,
detecting nmeans for detecting a displgcement of the leaf spring is

provi ded, and control neans for - 277> controlling the actuator
corresponding to the displacenment of the |eaf spring detected by the
detecting neans is provided. Claims

[Claim 1]

A track-guided vehicle wheel truck including:

a pair of running wheels respectively connecte‘d to the two ends of a steering axle by a
kingpin; |

a guide wheel guided along a guide provided on a running track; and

a guide frame to which the guide wheel is mounted, the guide frame capable of being
turned relative to the steering axle, the track-guided vehicle _wheel truck comprising:

a tie rod arranged along a vehicle width direction on a center side of a vehicle front
and rear direction relative to the steering axle, and capable of interlocking the pair of running
wheels with each other;

a connecting rod arranged on a vehicle end side of the vehicle front and rear direction
relative to the steering axle, and capable of steéring one of the pair of @ing wheels;

a first steering arm arranged along the vehicle front and rear direction, and mounted to

‘one of the kingpins of the pair of running wheels;

a second steering arm arranged along the vehicle front and rear directiqn, and mounted
to the other of the kingpins of the pair of running wheels;

a support shaft provided on the guide frame such that its position can be adjusted in the
vehicle front and rear direction; and

- alink lever arranged along the vehicle front and rear direction;
wherein the two end parts of the tie rod are rotatably mounted respectively to center-

side end parts of the first steering arm and the second steering arm;



-26-

wherein the two end parts of the connecting rod are rotatably mounted respectively to a
vehicle end-side end part of the first steering arm and a vehicle end-side end part of the link
lever;

wherein a center-side end part of the link lever is rotatably mounted to a recelving
member provided projecting toward the vehicle end side in a center part of the vehicle width
direction of the steering axle;

wherein a long hole is provided in an intermediate part of the link lever so as to extend
in the vehicle front and rear direction; and

wherein the long hole and the support shaft are rotatably engaged with each other at a

given position.

[Claim 2]

A track-guided vehicle wheel truck accordiﬁg to claim 1, wherein

a restoration mechanism capable of restoring the support shaft to an original position
after moving the support shaft, is provided in the guide frame, and the support shaft is

movable by an actuator provided in the guide frame.

[Claim 3]
A track-guided vehicle wheel truck according to claim 1, wherein

the support shaft is movable in the vehicle width direction by an actuator.

[Claim 4]
A track-guided vehicle wheel truck according to claim 3, wherein
the guide wheel is supported by a leaf spring provided in the guide frame, detecting

eans for detecting a displacement of the leaf spring is provided, and control means for



7.

D

controlling the actuator corresponding to the displacement of the leaf spring detected by the

detecting means is provided.



