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Techni cal Field [0001] The present invention rel ates tozmmmwu
vehi cl e wheel truck (bogie) which runsialong a track. Backgr

In general, a track-guided vehicle (hereinafter referred-to as aeJ9HW
"vehicle"), such as a subway car, 3@ a.new transportation system-vehicle,"
runs along a track while being gui °EQ“%?9U|de rail arrang

track. In a wheel truck of a conventional vehicle, a runnlng mm&mﬂwm mﬂm
rubber tire, or the Eke, is arranged facing in a fixed direc

times relative to a gui de wheel guided by the guide rail._Theref §%%the —
direction of the runni IGAGIKEIUIBEDR VEIIELFOWHERLY TROIGKOW ng t he guide rail.
However, when the vehicle noves into a curved guide rail, a |arge guide
wheel morklng force directed toward the guide rail is applied to the guide
wheel due to a force generated by the running wheel traveling straight or a
cent ri fpgmhichDFieRl acting on the vehicle. The gui de wheel and the guide rail
are thereby brought into contact with each other at a great pressure. As a
result, eLe occurs a problemin that wear and deterioration are easily
caused on the gui de wheel and the guide rail.

The present invention relates to a track-guided vehicle wheel truck (bogie) which runs

along a track.

Baekgl-ound Art
[0002]

In general, a track-guided vehicle (hereinafter referred to as a "vehicle™), such as a
subway car, or a new transportation system vehicle, runs along a track while being guided by
a guide rail arranged along the track.l In a wheel truck of a conventional vehicle, a running .
wheel of a rubber tire, or the like, is arranged facing in a fixed dkecﬁon 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 §vheel due to a force generated by the running wheel t;aveling sttmght or a centrifugal
force acting on the vehicle. The guide wheel and the guide rail are thereby brought into
contact with each other at a great 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 foree on the running wheel opposing to the guide

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



[ 0003] To solve the problem a cornering force on the runni ng wheel
opposing to the gui de wheel working force, is increased, to thereby reduce
the contact pressure of the guide wheel - 2 - and the guide rail. As a

met hod of increasing the cornering forge, a steering nmechanismfor steering
t he running wheel is provided in the wheel truck of the vehicle, and the
runni ng wheel is steered by the steering mechanismso as to increase a slip
angl e (#@%thegridsgaihnghey meehod afircreasinedhecomering formeoa steering medthnigm foe rai | .
[ 0004] . A wheel truck including such a steering nechanismis disclosed
i n Pat esteerdgdhereumning wheel Beprevidedocthemheel truck of thiervebicle, andithegumding! s i s
connected to each other by an axle so as to be rotatable by a kingpin, and
can be whed is sitered by thedtasrinh neghinioh bess tyindeisea slipdnglel(aBgetn@hng) t he
vehicle width direction. Meanwhil e, a guide wheel guided by a guide rail is
nount edwhén tegehidR théwBatoahslcirb@] gHasailf rame can be turned around the
center position between the pair of running wheels relative to the axle.
Furtheryppbg, a steering rod, for steerably connecting one of the pair of
runni ng wheels to the guide frame, is arranged along the vehicle width
direction. r: . S ' rod.is. ed .t eering.arm
for steeri ng(g;l:l g’r?gag%—&tﬁ ﬁfé"lg%f‘é Q‘%ﬁh%ﬁﬁe{ﬂng%]eﬁﬁ%é%é ,lggﬁag?%em%taﬁgfbgﬂﬂnﬁgllt of
t he stegrd.n d.is unted to the guide frang so as t e novable in the
vehi cl e It%‘%}t Ha%’ﬁﬁm%ta 3 bapr of rynping Wﬂeeésd‘a F?ngedé?l e%‘i‘t%g‘?r y,a"vﬂ#“c?? gsdo
extensiple a etractable_in the vehicle front and rear direction, is
provi de Wﬁﬁrﬁ%gﬁﬁmﬁéﬂ%f’a"a phiptezigekedyith eachiather byiadie od amangadde of
the steering rod is mounted to the actuator. By the novenent of the end
part o@?%%d?@l’élefwlé%d@%éﬂof Meawvhileee gidg wheel glidedcbyia giide real isper at i on
of the actuator, the distance between the end part and the turning center
of the maimied foragd¢ framehandahe ghide Srankamgbdtunsddadronel the cedter shisiicance

bet ween the end part on the running wheel side of the steering rod and the
axl e, shetwiat the pair of amninggwheath relhtipt & the past UFerthidrinbid)g steefiad fodefdro t he
axle. As a result, the displacenent of the steering armchanges with the
MOV e e Ntec¥ibly BEnreb OBy biitbofl tlpaif BHiruhhiRe SHRES to tHaGuidel fParf) ¢ Srdfeel BRNEUNNI NY

wheel steered by the steering armis changed. - 3 - G tation List
the vehicle width direction. One end part of the stee_ring rod is mounted to a steering arm for
steering one of the pair of runnmg wheels, and the other end part of the steering rod is
mounted to the guide frame so as to be movable in the vehicle front and rear direction. In
addition, an actuator, which is extensible and retractable in the vehicle front and rear direction,
is provided on the guide frame, and the end part on the guide frame side of the steering rod is
mounted to the actuator. By the movement of the end part o‘n the guide frame side of the
steering rod along with the operation of the actuator, the distance between the end part and the
_tuming center of the guide frame (or the axle) is changed relative to the distance between the
end part 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. As a result, the displacement 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.



Pat ent Docunent [0005] Patent Docunent 1: U.S. Patent No. 6477963 Sunmmary
of I nvention Technical Problem [0006] ' However, in the wheel truck in
Pat ent 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 steering angle of the '
runni ng wheel_ steered when the guide franme is turned. Therefore, the :
relatioggﬂFBIéﬁbng t he operation of the actuator, the posture change of the
steering rod, and the change in the steering angle of the running wheel is
complic @HIX§EHFﬁht the structure and control thereof is also conplicated.
Therefore, it is difficult to control the operation of the actuator so as
to sligl0P§] change the steering angle of the running wheel. For exanple, it
is difficult to finely adjust the steering angle of the running wheel in

r esponskatém Doctdinehul :HASCBatsntNo. 32 77963sswi nd in order to allow the vehicle
to stably run during.straight running. [0007] Furthernore, in the
wheel truck in Patent Docunent 1, a fail-safe function assum ng the
breakdown of the actuator is not provided. Therefore, if the actuator is
broken gWhRaiy it IhtiioR9 Wheel tilting relative to the guide frame, the
running wheel” in a straight running state is msaligned_ 1In this case,

t here Oﬁgﬂﬁﬁﬂﬁﬁggﬁglen1that the running wheel runs in a side slip state.

[ 0008]

[0006]

However, in the wheel truck in Patent Document 1, the posture of the steering rod
arranged 1n the vehicle Width direction is changed by the operation of the actuator in the
vehicle front and rear direction, to thereby adjust the steering angle of the running wheel
steered when the guide frame is turned. Therefore, the relationship among the operation of
the actuator, the postufe change of the steering rod, and the change in the steering angle of the
running wheel is complicated, so that the structure and control fhereof is also complicated.
Therefore, it is difficult to control the operation of the actuator so as to slightly change the
steering angle of the running wheel. For example, it is difficult to finely adjust the steering
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 the actuator is broken with the
running wheel tilting relative to the guidé frame, the ruﬁning wheel in a straight running state
is misaligned. In this case, there occurs a problem that the running wheel runs in a side slip
state.

[0008]



-4 - The present invention has been made in view of the aforenentioned
circunstances, and it is an object of the invention to provide a
track- gui ded vehicle wheel truck in which, while sinplifying the structure,
the wear and deterioration of a guide-#heel and a guide rail is prevented,
when an actuator is used, the slip angle of a running wheel can be finely
adj ust ed andn%he occurrence of trouble in association wth the breakdown of
t he act uat or RERTCIEL FVERRaR: T Rag, 8 Vi ofthe Afopemenfiosed pirguagiances| | ed,
and furtherpore, the running stabiljty is ensured. Solution to Problem
[0009] and it 157y objgst ef/de dnrvengppinprepide e trackrguided kehicle adgelmikdhevbads or di ng
to the present invention includes: a pair of running wheels respectively
connect while simplifying thistruttuge, gheewearagd dettrioratjoreofic guide whedd agdiadeidshels

gui ded al ong a guide which is provided on a running track; and a guide
frane tprewintal whes agatidetonisaskd,ithe stipagled, awieiieg Whedlead be dRecly Aj@tegan turn
relative to the steering axle. Such a track-guided vehicle conprises: atie

rod beifg the bedigRbcabrdibie Melidetionivihihdbiatddwa oI ActaSbt &t de of a
vehicle front and rear direction relative to the steering axle, and being

capabl eyefenidit ®fth Bekdce i3k f i Wﬁﬂﬁ i s
connec??ng r%% gging ggfggge% Onpgwygﬁ?%?gﬂgn s%%g%%?ﬁ?ﬁgﬁggﬁ%%ﬁéyfgont
and regp i.gection relative to the steering axle, and being capable of
steering one of the pair of running wheels; a first steering arm arranged
along the vehicle front and rear direction, and nounted to one of the

ki ngpi ns of the pair of running wheels; a second steering arm arranged

al ong hgﬁ Vehigle front and rear direction, and nmounted to the other of the
ki ngpi IR R TRYEM of runni ng wheel's; an axle bracket provided al ong the
vehicle front and rear direction so as to straddle the steering axle in a
center [8P0%he vehicle width direction of the steering axle; a support shaft
provi ded on the axle bracket such that position thereof can be adjusted in
t he vehi cl e Horashievatht abovéobjecteatrack-geiddd whickoaesrding &t thagebsenttibveengbger i ng
axle relative to the axle bracket; and a link |ever arranged al ong the

vehi cl enélndest apail of eaming whedd espectitiely einhedied B 85H eRdy df% BberinBaxldiy 4 0d are
rotatably nmounted respectively to center-side end parts of the first

st eer i Ngn@im AR WBed QurIRd aRinB & duidk WHiEl is‘ﬂ?@sfiéédb@&?ﬁnﬁ{bﬂu&?r I £f the

connecting rod are rotatably nounted respectively to a vehiclé end-side end

part ofgiderfhé & whichetd n%gd@%ﬂéé@mggr}{&?%Eﬁ%@g[gﬁiﬂ%ﬁg?agﬁiﬁna%%ﬁ%ge |1 nk

| ever; Wwherein an inter late part he ever y hfount ed
to the art of

e 8 5 00 B LR ST SR DB
e el ehiife MR iR R 2% AN SURBRL Rt Fbnflnd el ALY rTARAYS R 11 cach
steering axle, and being capable of interlocking the pair of running wheels with each other; a

'connec.;ting rod being arranged on a vehicle end side of the vehicle front and rear direction
relative to the steering axle, and being capable of steering one of the pair of running wheels; a
first steering arm a;'ranged 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; an axle bracket provided along the vehicle front and rear direction so as to straddle

the steering axle in a center of the vehicle width direction of the steering axle; a support shaft

provided on the axle bracket such that position thereof can be adjusted in the vehicle front and



Regardi ng the track-gui ded vehicle according to the present invention, a
.restoration mechani smcapable of restoring the support shaft to an original
position after noving the support shaft, is provided in the guide frane,
and the support shaft is novable in thévehicle front and rear direction by
an actuator provided in the steering axle. [0011] Regardi ng the
track-qgui ded vehicl e. accaor.di to.the ,present inveption, th ui de wheel is
suppor t 68 bR PSS gbﬁaﬁggptggﬁ% ?ﬂgfﬁﬁaéwﬁﬁﬁ s %[Ld?%ct]‘eﬂépgét de¥eBans for
detecting a displacenent aof the |eaf spring is provided, and control neans
for con?&%‘fgegﬁs&tgﬁge é\%’t“dﬁ ot g reatdimcdemgrhersin Rethend pres efthaticsed age | eaf
spring detected by the detecting neans is provided. Advantageous Effects of
| nvent i Btatpblypqurited resperEvely Ko esmiterepidst ¢ndqiags ofithe fiest sizerng e andthe decopdt 0
the present invention. A track-guided vehicle wheel truck according to the
pr esent steerimgharing whierein belb<nd pagsiof thefconnecting¥od avdweredtsbly esqutddiregleytively
connected to both ends of a steering axle by a kingpin; a guide wheel

gui ded @l Dnchicle ghid-gide whd part bStherfirvt stReing Brrfakd A éHde bhdSie ;en@PQ't ar gyl de
franme to which the guide wheel is nounted, wherein the guide frame can turn

rel ati VEnk RveRevii@ein iferieifite SHEDF @e AR ksedbNERb Gl fBOfHPg&ngSI atie
|

rod being arranged along a vehicle width direction on a center e of a

vehi cl e i L At . i I nd. bei ng
capabl o aey s IR ROIEIA pritidel th a Ente AL ek Fpd b ik (5 Mo Bend i g
connect ] ' I ed qn .a vehicle end side of th ehicle front
and ooy e Hta SR ANGR 8RR ShCio e S B 28 sEonet g cp e o
steerin%g?ne of th%%%ﬁir of .runni ng wheels; a first steering arm arranged
al ong t FEaged M sag T 3 A FYDROS ction, and mounted to one of the
kingpinﬁ)?b the pair of running wheels; a second steering arm arranged
along t Q10khicle front and rear direction, and nounted to the other of the
ki ngpi ns of the pair of running wheels; an axle bracket provided al ong the
vehi cl e fronRegarting thertragk-cuisterl giehisls agsondingso theguiésent ineertionga tespratidne i n a
center of the vehicle width direction of the steering axle; a support shaft
provi demedrniswecapable of restdretz thelsipohtashaf asdnt dripindl pesidod af@mbengtieust ed in
the vehicle front and rear direction so as to straddle the steering axle

rel at i vaupportisheft dxprevided ik gie; guidtctraind, ianl tHeQUSorBeHaRNY AR vAIO RYmE VeI Cl e
front and rear direction; wherein both end parts of the tie rod are

rot at Q%Unt%ﬁ%ﬁ%ﬂ:@l‘m‘}lngé?:lnYatéroprﬁﬁa&?[n'fﬁ%Aﬂge arts of the first
steering armand the second steering arm erei'n both end parts of the
connectypggifod are rotatably nounted respectively to a vehicle end-side end
part of the first steering armand a vehicle end-side end part of the link

| ever, wherejn _an iptermedat rt of the ljink |ever is. rotataply nounted
to the gui dgk%r“ar‘r‘é% %ﬁh%g?%gﬁ% .|"§ﬁ§feﬁ8%’di“§ iP5 PresRf lPﬁenéloeefi}F grdgivheekng
part of. the |]j | ev SO as tp extend.in the vehicle front and rear
directi’d ﬁ‘,lp%ﬂﬁg{bﬁ é’ﬁ%ﬁ? SPEREPTONHAHB e SHide frame. delspiing meansrfer datectingrat abl y
engaged wi.th each other at a given(gosition. Therefore, the support
shaft pHeRlpersenhef the deaf sprng is Prevddeds and eontrakbmesnsifor eongo]linigsherastadsbe i n t he

vehicle front and rear direction so as to straddle the steering axle.
corresponding to the displacement of the leaf spring detected by the detecting means is

provided.

Advantageous Effects of Invention
[0012]
The following effects can be obtained according to the present invention. A track-

guided vehicle wheel truck according to the present invention includes: a pair of running



-7 - [0013] . Here, in a case in which the rotation center of the |ink
| ever is positioned on the vehicle end side of the steering axle, when the
gui de wheel and the guide frame are turned along a curved guide rail, the
internediate part of the link lever isgrotatably nounted to the guide
frame, so that the link |ever rotates around the support shaft in the
center-sbd% end part. The vehicle end-side end part of the link |ever,

r ot at es VPFEISTISREGRFLY copp 19:hoth endsiof a stesring aule by akingpin; eigaidei wheel ever ,
corresponding to the ratio of the distance between the vehicle end-side end
part of Syified ﬁpma%@éw@%lsmﬁ@wéﬁp%ﬁu@mmackmmmemwbicbmhb part to
the distance between the internediate part of the link [ ever and the

suppor t ggdaphetlns mounicdwhereini thie geidel frame tan #itrn telativetth e stédidg\eR 1. CISach
end-side end part of the link lever is noved largely in the sane direction
as the 4wncki-pgided véhide goiin@tisdst atie rodlhncannged hiofg b ¥6hick wibay @R%HBRYEd, SO
that the first steering armis also noved. As a result, one of the pair of

" unni nga e sidd f BRI Hohturd el Wredric ehri ) Be LA AYETRLBEHGI State
which is larger than the turning angle of the guide frame.” I'n addition, the

tie rodeg eldhigth ggmg%' unni 1= LS: St so that
tlhe seg%dr%blg? ggﬁi ng arg%ﬂgég 9{rm())ged. &%&Eseﬁlwgcﬂ% rﬁ%@’oate %Pk%n%trﬁg%glglgr of

i NG, [ : . | lg ik d state.
[ 0014] o8 S0 E L EERYAC RS IR 030! B S ot 1 R Shtetr "o
the link.le i S positioned. on the center. side o he steering axle, when
t he ghiﬁ‘ée’vﬂﬁgéthﬁgP% B%ﬁglgfqnﬁﬁgﬂgr@”t"éf‘ﬁwl 12 Y"E?tlsiiéﬁfrﬁlséeelélﬁgﬁé(‘de end
part of theeq&i k |eve .rogates'in a.larger circle than the internedi ate
part of &4T8 F‘??Rg ‘(ﬁ?&“c“c PRI 37 g iR, anbmpnrted typne afheikingpine ef thet ween

the vehicle end-side end part of the link | ever and the support shaft in

t he cenpairofyupeing wheplsya sacond Heerifigsarararmanget alorgithe tvehicketfeontand atae part of
the link lever and the support shaft in the center-side end part. At this
time, tdizectieniantdenamitedsodbe ethar gftht kinppinhef the phir bf nmnirigswislsedn axlet he
direction opposite to the turning of the guide franme. The connecting rod is

t her ebybraghee grovidedtalualg thé ecHitle Font andrear ditc@fén 8astbRrhddI@HRQtRKE dxleAS 2
result, one of the pair of running wheels is steered to assune a slip angle

in an undedesice6f 8 vehidlcOwitith &hediion SRl s?e%nﬁé‘%ﬂe}*ﬁllpbylrt Eﬁ%ﬁ@%& oRfthd e
unni ng whee

guide frame. In addition, when one of the pair of SIS

st eer edyd B&clkdt §T]l(§h0tﬂ%t; l:%t sﬁ@)YletﬂcreélgﬁaE ha tadnfu%tgd %‘?‘&8 Qfghi%feq%{nit 0S4 I?F%{mgfr%cgg)ﬁ\r/rg d a As

a result, the other pair run eel's I's 'steere
slip ans%l as tb Qtr&ﬂlleu%g %{egltigge Eﬁg rglgt?\;eetb tﬂeogx}esllracket; and a link lever arranged along

the vehicle froni and rear direction; wherein both end parts of the tie rod are rotatably
mounted respectively to center-side eﬁd parts of the first steering arm and the second steering
arm; wherein both end parts of the connecting rod are rotatably mounted respectively to a
vghiéle end-side end part of the first steering arm and a vehicle end-side end part of the link
lever, wherein an intermediate part of the link lever is rotatably mounted to the guide frame,
wherein a long hole is provided in a center-side end 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.

Therefore, the support shaft provided as the rotation center of the link lever, is

movable in the vehicle front and rear direction so as to straddle the steering axle.



The ratio of the distance between the vehicle end-side end part of the link
| ever and the support shaft in the center-side end part, to the distance
between the internediate part of the link | ever and the support shaft in
the center-side end part, can be changed by the novenent of the support
shaft. Therefore, the slip angle of the running wheel can be changed

bet ween 2 oversteered state and the understeered state. Accordingly, the
slip an@% of the pair of running wheels are appropriately adjusted to one
of the oversteered state and the understeered state based on the curvature
radi us of t HéTeUPRsasqE Haich therrotafipe centerif thy linkeleverds pesigonedrminghe yehielet he

i ke, so that a cornering force on the pair of running wheels can be

adj ust exnd side of the sisering axe,gulienghanirigde wheal landthefanidecfraine aretreted alvagd t he
guide rail fromthe gui de wheel, can be decreased, and the contact pressure
of the guvadeguidremil, thedntehredjate gart bAibe, ink deveb & rolatdlyeBuARE esltheAideexanpl e,
when the running wheel is a rubber tire, the distance between the vehicle

end- si digaré)do Bt thedfinl [20er rotikes! 28K ROShppbR sBAPRARE cSh@ ddd é}hdt . The
center-side end part, is increased relative to the distance ween the

i nt er meghhaliCeRBille Bhd pAte of B Kink FURF, roiafhs th:h?la?éb? REEE tBhAhE ﬂt&nﬁ%gat%gaé'} case

center-side end part 1n the oversteered state I n response to

inth j . tire A ingly, th
11 ariy ik R Shaeohfink f bRt P ishile SRR MR AP LA act

pressure _of..th i de el and the.guide rai.l c be adjysted so as to be
ef fect IRE1Sf eﬁ’?lggeé’srcj?"%}ﬁ%?‘&?&?éw}uhs c?%f'%i’f‘r%fa] Oca%é %Jlﬁtéﬂ?er beIweRIi ded
vehi cl e, wheel truck is.sinplified,,K the wear and deterioration of the guide
Ve < e et e e TRk Vg e SEPPBhAD &) (e SRR Bl (A
running stability of the vehicle can be also ensured. [0016]
Accor dithi§ tinge, theevabicle rodyside epd parhotthe link tayetis mypved larpely in Seeameidireetinn on, a
restoration mechani smcapable of restoring the support shaft to an original
posi t i cs thd uemngrol theguidedangp poFlic whadding ral ip tlerétyadoved, sdthagthedirst r ane,
and the support shaft is novable in the vehicle front and rear direction by
an act wsideing prvs alseimoned.heA s esstult e . pakhfredmisewhtdeisisededdd @nshi p
bet ween the control of the ratio of the distance between the vehicle
end- si desieiiéla BiF ingdé irf dfoversidert st wiikdh it P YRRORE nih@blanbi df i
center-side.eﬁgfpégf to the distance beﬂMee% t he intern%di%te g%?%m%ﬁ t he
link | &y aNfl alili®iod YRR B rod Rhdvel aff s Mgl LS

5 O PR ol Rhore e on? BLE hak of Rl BBl MER. 19

practiced by the actuator, t he p angles o

pair of L | S:. .Sl ified. Therefore he control of, the
track-5ﬁ?g§g§%gﬁ¥%%§h§%%%fw?#ﬁ%ﬁ'cé%gﬁgugﬂﬁﬁpl ik .epﬁfPEEP“W¥%Th§€%ﬁ when
t he actuat [ IS brokqp %%Fe.restoration nmechani sm can restore the support
shaft tFTHOGFTGHGEIHMAAG D20 YErstsetsid 4% or e bei ng noved by the actuator.
In addih@qﬁ, the operation of the actuator is separated fromthe turning of
t he guﬂ 14lr ane and the steering of the running wheel. Therefore, even when
the actuator_is broken, the pair of running wheels is normally steered
correspondi i the other banghin 2 easaiimyhishdbeotation cemter ofgthe bok tevet istpositiordd cl e
can normally run. Accordingly, the occurrence of trouble in association
wi t h t e the ealtetoide affthe bteerargt axdd, ovhen alre dibdepwinacbaidetle paldd e are hirabE
running stability can be also ensured. [0017]

the vehicle end-side end part of the link lever rotates in a larger circle than the intermediate

part of the link lever, corresponding to the ratio of the distance between the vehicle end-side
end part of the link lever and the support shaft in the center-side end paﬁ to the distance
between the intermediate part of the link lever and the support shaft in the center-side end part.
At this time, the vehicle end-side end part of the link lever is moved in the direction opposite

to the turning of the guide frame. The connecting rod is thereby moved, so that the first



According to the track-gui ded vehicle according to the present invention,

t he gui de wheel is supported by a |eaf spring provided in the guide frane,
detecting neans for detecting a displacenent of the leaf spring is

provi ded, and control nmeans for contreBking the actuator corresponding to
the di spl acenent of the |eaf spring detected by the detecting nmeans is -
10 - provided. Therefore, eyen when a disturbance such as _an inpact is
appl i ed>t F&BD%H@Q1 8ﬁ??ﬁ%° q%k?P%ﬁ$Hkﬁq%§gdﬂ§Fhﬁbﬁﬁ€ggﬁ?ansnitted
to the guide frame is mtigated by the |eaf spring, so that the vehicle
runni ng BAISHP ynglg Ao B‘é“’é‘?ﬁﬂ?‘?ﬁ@ statgrviidy lertthen theliming apglecaf thaissenger s
a nore confortable ride. In addition, the steering anount of the pair of

r unni nggWideErmecaln aiditien, svbey ooo af theiphie df wpningevimetstis steeredpthe éis pahidi ng t o
"the displacenent of the guide wheel relative to the guide frane detected by
t he detmovédigo the the. seddrel tdening armbiemotdde Vishi rebudt, thensth@vfitheparsived gui de
rail, the slip angles of the pair of running wheels can be quickly and

appr opr tuahiskywhid)sus steeted 16 assuBiaGlip ahplo H A0urdetdiidrdd statean be t her eby
ensured. Brief Description of Dramngs [0018] [Figure 1] Figure 1 is an
expl anafooty] vi ew schematically illustrating a track-guided vehicle which is
runni ng straight according to a first enbodi nent of the present invention.

[Fiaure 21, Tt b s ufloP R S ARl ol L AR g e
1 et rbPE e e R Gl % s Do e BBPaPviEeE oo AEL £ o1
Ui cw s ST Tyd PR et e SEerate Gl Lapdt Bt tr SveaRng on a
curve ac():fctgé gtilpr;])%ﬂtsgaigt.h eT;xci,rcref%E"e, ?h@)scl)i%i agglrétof ?lje rfxgnemg rW%Segnctan ibg\é:ggrtgieg rt]Etwef:n

the oversteered state and the understeered state.  Accordingly, the slip angles of the pair of

running wheels are appropriately adjusted to one of the oversteered state and the understeered

state based on the curvature radius of the curved guide rail, the running speed of the vehicle,

or the like, so that a cornering force on the pair of running wheels can be adjusted. Asa

_result, a guide wheel Working force directed toward the guidé rail from the guide wheel, can

be decreased, and the contact pressure of the guide wheel and the guide rail, can be also

decreased. For examplé, when the running wheel is a rubber tire, the distance between the

~vehicle end-side end part of the link lever and the support shaft in the center-side end part, is

increased relative to the distance between the intermediaie part of the link lever and the

support shaft in the center-side end part in the oversteered state 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 effectively decreased. Therefore, while the structure of

the track-guided vehicle wheel truck is simplified, the wear and deterioration of the guide



[Figure 5] Figure 5(a) is an explanatory view schematically illustrating a
track-gui ded vehicle wheel truck on the vehicle front side in an
oversteered state, and Figure 5(b) is an enlarged view of the track-guided
vehi cl e wheel truck on the vehicle fromt side in the oversteered. state.
[Figure 6] Figure 6(a) is an explanatory view schematically illustrating a

track-gu'bdeid %&gl cl(iadl{\ﬁﬁeel tryck on the vehicle front side in an

under st ¥Br and thgigande Ay cpn beipldedively prevertsd canddhe snningsiatalitytofghe yehidle gui ded
vehi cl e wheel truck on the vehicle front side in the understeered state.
[Figurémmbqﬁﬁhmﬁm?dis an explanatory view schematically illustrating a
track-gui ded vehicle which is running straight according to a second

enbodi n®Al6of the present invention. [Figure 8] Figure 8 is an explanatory
view schematically illustrating a track-gui ded vehicle which is running

strai ght accAdcdidige toathatradk-poidedbetdéladordibg i e PFR&RTAvInAYE Y 1eSBration
Descri ption of Enbodi nents [0019] In the foll ow ng, wheel trucks used

for a tmasHanfit CREbIY @R FsldRink RS ﬁi&ﬁ@ﬁ%@iﬁ fo%h @V ofthl bOsiAdcn éﬁéﬂf&&\h&%ﬁ{@

according to first to third enbodinents of the present Invention, wll be
descri orl B8t id vifdedmh@%xﬁ@%m LOVEAL i1l be
descrigggpby enpl&??ng, as one exanple J%e?ﬁgkggﬁggﬁigggﬂggﬁ%@%ggéf%%ided
with - 00 r ide . he_rear side.thereof,  and the
descrip (?Ig[r?}' \E/l\ny%F ﬁgg&r?%’g’ 37 %na%mr%grt%g‘"@%ﬁ? &l‘l’eeﬂ?%&x}edi | r@f‘ﬁf‘b"ﬁ’ BE the vehicle
front. 20]. . Fi rst Epbodi nent . A.vehi.cle eel truck_ according to the
first ex%%%ap%mberg]eeq ﬁ'g cgpualfiths g of %GQIWCF\@’%@WGB%Y%@ grd-gide end
Referring to. Fj. U{e 1, in a vehicle traveling in the direction indicated by
the ar rRs & thelink levergnd they sUppashaf i1 the esnterrsida gndepartitojthe distencedbritwean wi dt h
direction are arranged along a track path of the vehicle in the mddle of
t he vetbe ndermediate part efcthe dver rad the wippbd shath i the oenteesidearsd pdrt, Ivehidtei ng
gui ded along the center guide 1. In the vehicle as described above, a front
wheel tis poctiGedebydithe actsator,wind ¢he adjustinest ofithe slipspglet of tHeypairof amgeek Ahedlle
front side and the rear side of the vehicle under a vehicle body 2.

is simplified. Therefore, the control of the track-guided vehicle wheel truck can be

simplified. Furthermore, even when the actuator is broken, the restoration mechanism can

restore the support shaft to the original neutral position before being moved by the actuator.

In addition, the operation of the actuator is separated from the turning of the guide frame and

the steering of the running wheel. Therefore, even when the actuator is broken, the pair of

running wheels is normally steered corresponding to straight running and curve running, so

that the vehicle can normally run.  Accordingly, the occurrence of trouble in association with

the breakdown of the actuator can be prevented, and the vehicle running stability can be also

ensured.

[0017]

According to the track-guided vehicle 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

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



- 12 - [0021] The structures of the front wheel truck 3 on the front
side and the rear wheel truck 4 on the rear side (hereinafter referred to
as "wheel trucks 3 and 4") will now be described by reference to Figures 1
to 3. In the wheel trucks 3 and 4, a pmr of running wheels 5 is provided.
As one exanple of the running wheel 5, a rubber tire is used mainly in a
vehicl e such as_a subway car and a new transportation systemvehicle. As
“anot her PRXAp eThiretoRe cvemibey2 distebanse suchgsas|impactds amplisd o Geigmidemat eri al |
such as a steel wheel, nmay be used. The aforenentioned pair, of running
wheel s Whed froppihgteaidgrrailythe disturbangee trapsmitied to tha guida drameds mitigaterbbly e an
interval in the vehicle wwdth direction. Furthernore, in the wheel trucks 3
and 4, kaSipeieg; seghaixbe véhitle ranningsiebilisd @ndeteheureki sFibthefifiore) e Wahidieng wheel
5. The pair of running wheels 5 is respectively nmounted to both end parts
of the givespdss@gerslaamobrelypnifonatiié fide. 7, InanditibAahe Biea BBGIR Of {He AT ot her.
On the other hand, a guide frame 8 is arranged bel ow the steering axle 6 so
as to exhAd wheels ' ePR the 88fua L8Rk '

steering axfe 6. Fg%gg;ahfckﬁyédhggrrle rtehf%errl né&?‘g&ﬁ gur%ts&gkg%ﬁiag?&?% t he

gui de T SERE efide JRA el LPAI kil iDAle BRI RA Se@liAN9EM 2 TRlIAL er val

in the vehi¢éle width directio 0 as to ext Icle front ’and

di {4 LAt b furt d t. tivel
extond BELRERebER HhTtn BEU R Rl g U Bl R e B RS (o
bot h ord SRRl =t Prromgliy At b i Wil Rutig sy SRR bR ound a

rotation shaft 9a. Therefore, the paired gui de wheels 9 are positioned on
each of®¥ ehicle end side and the center side of the vehicle front and
rear direction relative to the steering axle 6. The center guide 1 passes
bet ween the pair of guide wheels 9. The guide wheel 9 rolls along the outer
surface of the vehicle width direction of the center guide 1, and is

t her ebyBoefi RDesdripyort dfdDmevinger gui de 1. - 13 - [0023]

[0018]

[Figure 1] Figure 1 is an explanatory view schematically illustrating a track-guided vehicle
which is running straight according to a first embbdiment of the present invention.

[Figure 2] Figure 2 is a plan view schematically illustrating a track-guided vehicle wheel
truck according to the first embodiment of the present invention.

[Figure 3] Figure 3 is a front view schematically illustrating the track-guided vehicle wheel
truck according to the first embodiment of the present invention.

[Figure 4] Figure 4 is an explanatory view schematically illustrating a n‘ack—éuided vehicle
that is running on a curve according to the first embodiment of the present invention.
[Figure 5] Figure 5(a) is an explanatory view schematically illustrating a track-guided vehicle
wheel truck on the vehicle front side in an oversteered state, and Figure 5(b) is an enlarged

view of the track-guided vehicle wheel truck on the vehicle front side in the oversteered state.



In the guide frane 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 |ongitudinal beans 8a. A nmounting shaft 10 is
provi ded on the support beam 8c so as-1D-project upward. The nounting shaft
10 is arranged on a center axis 5b that extends in the vehicle front and

rear directi int center of the pair of running wheels 5. [0024

In the Qﬁ?‘ers%al Fighge g&)és 44 ?xﬂmﬁmvﬁﬁh%é?m&@auéﬂh&smf%ﬁ%ﬂkoﬁgg%@h};ﬂ@eri ng
axle 6 so as to extend outward in the vehicle width direction fromeach of
t he pai Wheg! ttugk gpithrivehigle froahsidam ananderstagredistata and Figure 62) issancemlarpegkd
bel ow the first turn nenber 11 so as to extend in the vehicle width

di r ect i view o th¢ wack-gydéedivchide whegntmek dadhdredhivde frontsidd inrthé ubderedredriige. 11
and the second turn nenber 12. The linear guide 13 is arranged on a virtual
circl e Pégiravj Rigure §isanexplatiatoy ieorschematicailp Jheemigy a AL suideh ViHigh
extends vertically in the center of the pair of running wheels 5. The

t ur ni NgwhRhtierunsiaf draht GQJFAHH QN4 SechbAd ERBodiMER TEES 4 ﬁ}&éﬁﬁ the axis 5a
of the running wheel 5 and thchenter axi s SbEQXtend?ﬁgm?n t éﬂbehicle
front ageue J b d 'ﬁ&dﬂ&, . ﬁgé&g- FAVIcTy) Ls 5. The
| i near gﬁfde@ gq%ffg&iﬁﬁﬁt firg%gﬁgﬁﬁbﬁgﬁgég§ t&u%glturﬁégggrgﬁﬁﬁéthe
turning . haft. | | -t.he ;secon rn_memnber . Furthernore,
the secon Htl%{uﬁi%%’eaaﬁﬁ 5&!‘0&&%50”% g‘gdteglqoﬁﬁn?ggéﬁf? RGPS LB""él.]“%"l*’r1er efore, the
guide frame 8 can be turned around the turning center shaft 8d relative to
the steering axle 6. [0025] As shown in Figure 2, in the wheel trucks
3 and 4, a restoration rod 14 and a horizontal danper 15 are provided. In
Fi gure @?“¥WE°?8£EE% %% 0od 14 and the horizontal damper 15 are omitted.
The restoration rod 14 is arranged on the vehicle end side relative to the
steeri n@03%] e 6 and on one side of the pair of running wheels 5 relative to
the center axis 5b. One end - 14 - part of.-the restoration rod 14 is

rot at abl y ndohetpllowing)evhedrtgicks dsaddbr b ack-gadaf vehivde (itralsaffer asterréd toand t he
other end part of the restoration rod 14 is rotatably nounted to the second

turn nesetvelidle " Picdofting td st teahidd einBBdiiRiis2® HedreaROEntba, Will 84 anged on
the vehicle end side relative to the steering axle 6 and on the other side

of the @abfibedl MHeFHHRI MAREbRIMEMEbE HR ptr&lcﬁtfiﬁve%ﬁaﬁ Sl BE idﬁsc%‘aed 8(‘6 end

part of the horizontal danper 15 is rotatably nmounted to the 1 ongltudi nal

beam Saerﬁfjlpmg, &%m@%ﬁgﬁxﬁfé&%ﬁbe @éﬁgclé,qeveﬂ}c}fkeoé{g%pgd Q'ﬂfltwr%%]élrttrq%_s %ﬁréféeé Q‘itltﬁlgl y

danper 15 1S rotatably unted to t'he sec urn e

t he resg. i . n he, hari zont al . er 15 ¢ restore the guide
frame 8§l %%gntggﬁaggﬁéﬁhe%%% %Dadle ﬂlﬁggﬁcf‘f’ﬁﬂngf ger”‘%f)‘&i ‘ﬁ%ﬂé%ﬁ%&%}claﬁavqlurt her -
buffer t.he.turning of the guide frame 8. [0026] Here, referring to

Fi gures&img%aszh’ﬁg'ﬁg‘r‘f}e tgoqti rst steering arm 16 for enabling steering of one

of the l[%ai r. of running wheels 5, is arranged along the vehicle front and
rear dil®8¢¥Jion, and is also nounted to one of the ki ngpins 7 of the pair of
running wheels 5. A second steering arm 17 for enabling steering of the

ot her ofirst Embodimensf runni ng wheels 5, is arranged al ong the vehicle front
and rear direction, and is also nounted to the other of the kingpins 7 of
the pair of A whiclagvhehltedck docorAingite theofirsl@nBodimértof tHeQakdeRpinkBeidpahll of
running wheels 5 with each other is arranged along the vehicle wdth

di r ect i i dedttibelddbelnt eRefeirle 10 Fiduie1 ShaskhitR tAXtEnSin ROlReGRE m:g&étéd of the
tie rod 18 are rotatably nmounted respectively to center-side end parts of

the finrgst i : i . .17. .. Fur. ,
(e 11 risLusagH A0, A6rbfutadh LAGHEFole# B0 00uE Wag RGO €. 2
arr angeﬂmﬁg&e‘eﬂgﬁﬁ n%?lpbz&h%f meq;[egjc?e' é%ﬁé lln?cpdlé) cr)}” t{)g geh\llc Q Iv%clit% d?rrg:gtigr{ gfe thg f the

steering a

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 of the vehicle under a vehicle body 2.



[ 0027] In a center part of the vehicle width direction of the steering
axl e 6, an axle bracket 20 is nounted so as to be arranged al ong the
vehicle front and rear direction by straddling the steering axle 6. A
support shaft 21 is provided on the axfiz-bracket 20 so as to project - 15
- upward of the vehicle. The support shaft 21 is provided such that
positioB¥§Eﬁreof can be adjusted in the vehicle front and rear direction so
as to straddle the steering axle 6. In the wheel trucks 3 and 4, a |ink

| ever 22 is arranged al ong the center axis 5b so as to straddle the
steering ax| Ehestryctmessf the front wheed ek 3 op the &ond sideaud ferearwhacherutk 4 sh
steering lever 16 is rotatably nounted to one end part of the connecting
rod 19. thareasisids (bersimafist wereddo pat whed ttubles 3 amdkd") ewlk o Deidesdrideababl v
nounted to the other end part of the connecting rod 19. An internediate
part of reff¢rendei tnFigievel 122 iIa thowabehickaBund 80 fad JieniiRE g 53haf t 10
which is provided on the guide frame 8. Along hole 22a 1s provided in a

cent er - siotle@nd ABaht eR{mpIbof tHeHinhiRY ¥hed, 3 Fukber £k @i&&@eflﬂ%xhl}fh N&ehfell Cl &

front and rear direction by straddling the steering ax e long hole

22a andsich@s 84EPRAY caa8l b néw %Eg&ﬁﬁi'bg sggtgﬁﬂivgﬁglep N Ak gﬁo@ﬁlle gxe ; %’a‘géﬁéﬁtzo, are

rot atably engaged with each othe I ven posi tion.
positio t d the .long,hol e 22a can be, t hereby
changed i n tgﬁg?e\?gﬁ’l ci e‘l';jefl ?Ig%% Bg%%y %grrmatﬁf]%lgfﬁgﬁs agsteg WP%"?’S‘P?%%F@% he
steeri axle 6. [0029]. . A ¢h e in the slip angle of the running
wheel ggti' enay}lgge&e@iugf'?%?\i'{z\?firﬂmﬁﬁg V@’r‘?gﬁ Cap fotafgaraind 2g ddentical #xds 14, apd & t he
support shaft 21 and the |ong hole 22a, will_now be described by reference
to Fi guFEoegda :[ergo(l B9 f;heeze }e wikksh é}(@gﬁ_on. Furthermore, in the wheel trucks 3 and

4, a steering axle 6 is arranged along the axis 5a of the running wheel 5. The pair of running

wheels 5 is respectively mounted t-o both end parts of the steering axle 6 by kingpins 7, and
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 vehicle front and rear direction relative to the steering
axle 6.

[0022]

Here, referring to Fi’gures 2 and 3, in the guide frame 8, a pair of longitudinal beams 8a
is arranged at an-interval in the vehicle width direction so as to extend in the vehicle front and
rear direction. Lateral beams 8b are further arranged so as to respectively extend between
the pair of longitudinal beams 8a at both end parts of the vehicle front and rear direction
thereof. Guide wheels 9 are mounted to the both end parts of the longitudinal beam 8a so as
to be rotatable around a rotation shaft 9a. Therefore, the paired guide wheels 9 are
positibned on each of the veiiicle end side and the center side of the vehicle front 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 along the outer surface of the vehicle width direction of

the center guide 1, and is thereby guided by the center guide 1.



[ 0030] A case in which the engagenent position of the support shaft
21 and the long hole 22a, is on the vehicle end side relative to the
steering axle 6 will be described by reference to Figures 4, 5(a), and
5(b). In a case in which the support _ghhaft 21 provided as the rotation
center of the link lever 22 is positioned on the vehicle end side apart
fronltaﬁgiieering axle 6 by a distance dl (shown in Figure 5(a)), when the
gui de 1'9 and the guide frame 8 are - 16-- turned along the curved
center guide 1, the internediate part of the link lever 22 is rotatably
nmounted to ththegmdedrape fea $ippon beprmt8ctihardngad al epesitiGrtbatetat ths sizerinnd  t he
support shaft 21 in the center-side end part. The vehicle end-side end part
of t he axiekandethe lat@3! baina8e enithe wehick: el sidd socdsao ehend blwebmtlRrpagdifat e part
of the link | ever 22, corresponding to the ratio of a distance d2 (shown in
Fi gur e Iofgijudidabbsuaey 8 heA uehhthestemnd sk grovaled daahé spipokthRahigekolasyer 22 and

the support shaft 21 in the center-side end part, to a distance d3 (shown

i N Fi 9iyr&jed(upward et MRERokRhl bR 08 ARl e8h b cOited N8 53 Mt éﬁ%{ﬁﬁ i&%he.a“d the

support shaft 21 in the center-side end part. At this tineg, e vehicle
end- si dRnRA R ahd Har el dd i thEWRior oF plehal VY Shih ALY s Lhe same
direction as the turning of the gulée r ame re Ve to an axis 8f
passingoéﬁﬂough the mddle of the vehicle width direction of the guide
frame 8. e connecting rod 19 is thereby noved, so that the first steering

arm 16 is alsqQ noyv As_a result, a_slip angle al tilting to the curve
i nsi de rel ak‘?&’ggﬂﬁﬁt ¢ & Pﬂnﬁmbéblfﬁﬁﬂﬁgmo%@?éfeeﬂgg #dnbrsaeed in

one of the pair of running wheegls 5 in the front wheel truck 3, and a slip
angl e 42 e%‘FP@ pHyardin the velyelgavigth diregtion Epmiteacheof the pas of lmgéndinall bedinsect i on
of the curve, is generated in one of the pair of running wheels 5 in the
rear wheel Atsegend tm mgmbenhkisciranpes hedow theffirstunm mgmbkrekl © 45 to sxishéar ed,

the tiered 18 is noved, so that the second steering arm 17 is al so noved.
As a r disvehiclawidthdiractipre & lihédriguidg 13ds proeided betveen Shedfrst @bpine®et D] t he
tangential direction of the curve is generated in the other of the pair of
runni ngniMiedesortd tisfh tb@bér It THedEeat f1i6K] Bis afflpcdl o 4 Pir@AiR1EEe hdvidd NY 1O

the curve outside relative to the tangential direction of the curve I's

gener al@8vdntaling ﬁ@hﬂ?furﬂ\%\lﬁ tBSePeHakt ngwﬂil:'ﬁ‘%h%ﬂlg\ygﬁ?ragﬁ grhf[b@ EiAEr §GRE p% eel

truck 4. Therefore, the eel trucks 3 an into an

overst ge it @ Jh I I | qved. whep t vehj.cl e
runs at a spgéd_f?%%ht y ?astg?&¥ﬁ§ﬁg??§g§a%§?§%ﬁfﬁ%?@%ggﬁggﬁgg“@?ﬁ Ccurve
and i N .2is$h3rtnd ok Wheb'$h 1 cBlled ASVEL LELERL, £ARL velb I F bt and rodr ™

direction in the center of the pair of running wheels 5. The linear guide 13 allows the first

turn member 11 to be turned around the turning center shaft 8d relative to the second turn
member 12.  Furthermore, the second turn member 12 is mounted to the steering axle 6.

| Therefore, the guide frame 8 can be turned around the turning center shaft 8d relative to the
steering axle 6.
[0025]

As shown in Figure 2, in the wheel trucks 3 and 4, a restoration rod 14 and a horizontal

damper 15 are provided. In Figure 3, the restoration rod 14 and the horizontal damper 15 are
omjtted.. 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



At this time, in the front wheel truck 3, a cornering force (indicated by
the arrow CF1l) directed toward the inside of the curve is generated on the
pair of running wheels 5, so that on the curve inside, a guide wheel
-working force (indicated by the arrow-i4.) directed toward the outside of
the curve fromthe guide wheel 9 on the vehicle end side can be decreased
and a gui de wheel workin fprcgﬁp&i ndi cated by the arrow F2) directed toward
t he out é)?ﬁ@fgxerﬁﬁ@ragawaﬂg 14 srrtamblympused,ip the loogitiiinah beare 8a of theighédecan be
decreased. Accordingly, the contact pressure of the center guide 1 and the
gui de wi@ales3, gn thetcieercnd partofi hedrestomtionred dé iy teatdy midantedao didwetodand, in
the rear wheel truck 4, a cornering force (indicated by the arrow CF2)

di r ect edurbovvamtebr tiRe  Omtthe deéhenharidhthe hotixatal dargpsrdsds Sdlartped bh ehdHHicl@bnd
runni ng wheels 5, so that on the curve outside, a guide wheel working force

(i ndi catsid rélytivd e the 5teuYidp3axlele bAE b theldbPsiak bHBe biiS bFRinBinl Wheefs ve from
the gui de wheel 9 on the vehicle end side, can be decreased, and a guide
wheel  Wodtdiveto (RS Geiter iR SEA €SheRd bR ofthé RWYidohlal divkf Suah Lppsi de
of the curve fromthe guide vvheeel g’or? t%e center s1P%tel,%q(S:gn ee'dégl?“et%cged.

Accor di poing ’]orﬁé'l%dﬁﬁpﬁéfﬁ sPbERR e Hand rkg?—ngggée §&G€Ui & 10%&9 h(t)I%%)ng# de

wheels 9 on t curve outside €an be de e ot her

hand, a ;case {n_which the en ment sition of the support shaft 21 and
the | ong&ﬁg?rel Szlﬁ\ggt?tgglé’ P?‘ﬁ‘@%@%ﬁ% F%’Oﬂgﬁlfnépe F"Helzr eir‘l‘&t:?ﬂ%é“&?b thyeestoration; ng
axl e 6, wi#é be dgscrib d, by reference to Figures 6§a) and 6(b). In a case
in whi cfPd Heand 1hp Brrzanials r I R Tgetare e frame8 i egipdmegtral he | i nk

l ever 22 i.s positioned on the center side apart fromthe steering axle 6 by
a di st aRedtiopaftesbsing thyned; andrfurtherufier tiwming of haigdideitased 8.9 and the gui de
frame 8 are turned along the curved center guide 1, the internedi ate part
of the [@0R]| ever 22 is rotatably nmounted to the guide frame 8, so that the
link | ever 22 rotates around the support shaft 21 in the center-side end
part. At thiHer referrih eo Vigiores| leandrXboaingiefiendediigtaral] 6 fbeeabikg kR¥ghg 2
rotates in a larger circle than the internediate part of the %ink | ever 22,

cor r espenslbfiiie bsir bhﬁmﬁ:ﬁ{(g Whé&ds 3 iﬂh%r%@fﬁ?(@%é SORYR fodt ﬁkgfééﬁgﬁng%é, it ween

the vehicle end-side end part of the 18 - lever support

shaft 2k g ,gaﬁ,tg@w&re-&itﬁ@mﬁgﬁgg@gg%g%g%&%eﬂ% (ahge‘ga?#e}e&%gr e

6(a)) between the internedi at l'ever "22 an suppor t
haft 21 i [ er - Si d At- this ti he .vehi cl d-sid

end par It (RepreYetio s P BB i ol el son 1 e ops e

t i f. .t ' fr. 8 l.ati t h js 8f [ th h th
il o ¥ BopH e GREF AR AR detie Mouted Hdgahere b RBeBind 71 Tgmwect | ng

rod 19 i th.er%@%/ ved, .so that the first steering arm 16 is also noved.
As a reQLTUpnINg Vieels 5and) He ogl 1§ for inferlecking Fhe Rairrof sunning waeels & |veth sacht o t he
tangential direction of the curve, is generated in one of the pair of

r unni ngOWRERls laEangddralengsthe vehielewniddi directinplon3he eanteraidel dfjthestegringende §.not
shown) tilting to the curve inside relative to the tangential direction of
t he curBeth dnd pgesef tiedw rod 18 aee ofatdbhe mpaited reépectively tgcentealide dndiparts be r ear
wheel truck 4. Wen one of the pair of running wheels 5 is steered, the tie

rod 18 ihe firsisedring arrh N6tand e steciWeesing@td TW  FuMhdrindre, AbciRedMbadd 14S a
result, a slip angle a3 tilting to the curve outside relative to the

t angent fikstedhifi@6d GFth®paik BErfMin bé'i%ﬂ?{g‘r’a% | i %}, pair of
runni ng wheel s§5 in thg front w@l etruc gagﬁghgﬂge{\%%l&ggrﬁdéﬁgﬂg ﬁ)gt
shown) i Iteivag; C 51'| s | ative to the tangential direction of
t he curve%ivgﬁég%gpgﬁdgﬁdﬁgt e c?td%%gréof the pair of running wheels 5 in the
rear Wh@%bgtiruck 4. Therefore, the wheel trucks 3 and 4 are brought into an
under st eer state. The aforenenti oned node is enpl oyed when the vehicle

slower than_ its equilibriumspeed on a cant curve

runs at a sgged Sli'/d%h“%{ A : ?
“and in a staPé@ SRR A eerRiclesvidh digsstiongit e eamng axbEOB3) axle bracket 20
1s mounted so as to be arranged along the vehicle front and rear direction by straddling the

steering axle 6. A support shaft 21 is provided on the axle bracket 20 so as to project



At this time, in the front wheel truck 3, a cornering force (indicated by
the arrow CF3) directed toward the outside of the curve is generated on the
pair of running wheels 5, so that on the curve outside, a guide whee

wor ki ng force (indicated by the arrow fs5) directed toward the inside of the
curve fromthe guide wheel 9 on the vehicle end side, can be decreased and
a gui de wheel working force (indicated by the arrow F6) directed toward the
i nsi de BpWarHOT ghe vebidle.onTherraippert shafivhleis prayided sutiethetpesitiorsthelep! carbebe
decreased. Accordingly, the contact - 19 - pressure of the center guide 1
and t headjustebinghe atkicle foomt atdreaudivestion ssagiie straddlb ehedeerimgaeit 6. Ontthe ot her
hand, al though not shown in the drawings, in the rear wheel truck 4, a

cor ner i whed] amckes 3land4} £link evari? ik heahdts aling Hhe tALr aisVd soSis 48 SEiRIEH0N the
pair of running wheels 5, so that on the curve inside, a guide whee

wor ki ngstb&idpauxté 6ect ed toward the outside of the curve fromthe gui de whee
9 on the vehicle end side, can be decreased, and a gui de wheel working
force dgmgg ed toward the outside of the curve fromthe guide wheel 9 on
the center side, can be decreased. Accordingly, the contact pressure of the

center guide €. guj | s- 9 on the curve o i,de canp .be

decr eased. [‘AO%%%?Q CBQ%I&%Q%%?%e%ﬁa%ggg,g?%Yc?ﬁﬁ)gfﬁr E’tﬁ%&’ meante( iq poe

enbodi ne of e present invention, .the slip angles of the pair of running
wheel s %n%taﬁaét %I&B‘F 8‘89‘168%5?‘13 juét\é"tﬁ"ctl%e[@ﬁ%‘lieo?ndtﬁ?ét Juhs inklever2Lisat e and t he
understegﬁﬁﬂ state based on the curvature radius of the curved center guide
1, the PRI Pugtddo e ether epd pagtof thesennesEing radkl9. s An inermetiateparhefithe g
force on the pair of running wheels 5, can be adjusted. As a result, the
gui de wirkeleveickAds refatablyaoutitedsiorthel moonkingcshafid O véhitteis pganided dn fheqmidehe gui de
wheel s 9 can be decreased, and the contact pressure of the center guide 1

and t hefrgue 8e Wiesg bole 22g évprbeided iima chmeraRieetd phabf thedifkl iever\®2ep at ke
running wheel 5 is a rubber tire, the distance between the vehicle end-side

end paréxtedd ihhiee Véhidle freueandi2aradifbctiBiEbsstighing SBafcbrind akiB 6t Nahe §sHeSo1si de
end part, is increased relative to the distance between the intermedi ate

par t 0f22a%d'tﬁé1iﬁlﬂtp8f{@,ﬁa@21 REELL RS pRNRREbh tt?élﬂéité étQOtQ‘grtft%tB{)ﬁfgén%%%de% end

part in the oversteered state in response to t ecrease nering
force dygh bontdiGer™abivh tob&oh Y ' Jol he sl ip,angl.es of
the pair of runnirng \%Leelﬁg 50{(:La£1)k)§éee |%a%e§%e§§§§$£gdn%%§u@8&s§3#%@ %tlﬁe of
the ce i 1 and the gui de.wheel an be adjusted so as taq be
ef f ect ﬁbgé ?g%ezgfgé%%g &'efe(%:?gimge-g %e_veﬁicl% §°“A§n BEE e S 89 & stiaddice ¢ he
structﬁies of thq?ﬁheel trucks 3 and 4 are sinplified, the wear and

e

det er i JPEFCHRHF gui de wheel s and the center guide can be effectively

prevent[%gzgland the running stability of the vehicle can be al so ensured.

A change in the slip angle of the running wheel 5 in association with the change in the
engagement position of the support shaft 21 and the long hole 22a, will now be described by
reference to Figures 4, 5(a), 5(b), 6(a), and 6(b). |
[0030]

A case in which the engagement position of the support shaft 21 and the long hole 22a,
is on the vehicle end side relative to the steering axle 6 will be described by. reference to
Figures 4, 5(a), and 5(b). In a case in which the support shaft 21 provided as the rotation
center of the link lever 22 is positioned on the vehicle end side apart from the steering axle 6

- by adistance d1 (shown in Figure 5(a)), when the guide wheel 9 and the guide frame 8 are |



[ 0036] Second Enbodi nent Vehi cl e wheel trucks according to the second
enbodi nent of the present invention will be described bel ow. The basic
features of the vehicle in the second enbodi mrent are the sane as those of
the vehicle in the first enbodi nent. The- description is given applying the
sanme synbol s and nanes as those in the first enbodi nent to el enents that
are essential.l 1‘:l?he sage as those jn.the fjirst enbodinment. Features

di 1 or P HA 5 Cunefl el e theyisiarelinte Rart ot thelinkoley s o roeiably

[ 0037] As sho in Figure 7, a restoration nechanism 31 is arranged
al ong tTeupiefite the gfl?v@rffa%ﬁ spdbat the inkclever 2 atatasarepmddbe $uppod sBaft Thin
restorati on nmechanism 31 is provided so as to restore the support shaft 21
to an oWiegenigr-side ged part.poBle vebicls endaside erad print ofthehinlnfpvet 20 mtathein o lager
support shaft 21 is noved during curve running or the |like. As one exanple
of the ¢izd¢ thaatthomtenpetiate mm Eihe Anicleivér 22D cor@poMiin®R 16 eslio Ahydisthgieng
nmeans other than the coil spring nay be al so used. Furthernore, in the

gui de fdn(shodn iaRiges $(@))Betwieznwhié Gdhidls efakian shdbst 6 de ﬂjﬁkﬁﬁ&%cg%h?d {na the

vehicle front and rear direction, is arranged al ong the vehi ront and

rear di guppbiQRaft TN RE LHALOSdSEnE R, 1BY giﬁagﬁ/@ @EQH‘ ir? Pl g(é?)ibtgﬁégegluppor t

vehicle front and rear direction.” Accordi ng e posl ti on

shaft 2.k : ' (Folh]¢ I ' ' an be adjusied . by the
opor at 5 e PrEL P 1D e A2 R e Ui R AT e iR g Btz and
Lhe SUPRPL: BRI S bR E S0 813 1R 5 96RR0) L Sol e Rl e petveen

t he i nt'er medi at’e par

center-side end part.b e actyator, 32, and the adjustnment of the slip
ool oo Srefipd RouR ot ofie b Heerd miatyetam s S ramioe gbusidbe middic

contr ol Oté t he wheel trucks 3 and 4 can be sinplified. Furthernore, even
when t B e vehitlswidth dirccipmpicthe guide frama Hr afieonnestingmpd A9 Sthemby meseds e

t he support shaft 21 to the original neutral position before being noved by
t he actsedhatthgfirst steermiari bis alsoanoyrdr atisarent, 4 bip antlelel ailtimPtoithe &Rar at ed |
fromthe turning of the guide frane 8 and the steering of the running wheel

5. Theris$ide eslaténedn thtangdnkiel dindction of thd 2uive, B /pek@ited ienddstithe dir 6EINNI NG
wheels 5 is nornmally steered corresponding to straight running and curve

RE T A b e R L TR S
pr eventgtive ifithk gkl QhrBcd ot BT et @R bdnkyar&Bl oBE of ﬁ)%rp%Pryo Hitihe d.

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, a slip

angle al tilting .to the curve inside relativé 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 the rear wheel truck 4. Therefore, the wheel trucks 3

and 4 are brought into an oversteered state. The aforementioned mode is employéd when the

vehicle runs at a speed slightly faster than its equilibrium speed on a cant curve and in a state

in which there is an insufficient cant.

[0031]



[ 0039] Third Enbodi nment Vehi cl e wheel trucks according to the third
enbodi nent of the present invention will be described below. The basic
features of the vehicle in the third enbodi nent are the same as those of
the vehicle in the second enbodi ment -The description is given applying the
sanme synbol s and nanes as those in the third enbodi nent to el enents that
are essenti%%hﬁ t.he sa as éﬂﬁie i.n_the second enbaodi nent. Features
different froHE AR tHe froat Hycle Fenrnasing fafer (ingicated by thereraow SIFA),

[ 0040] shown in Figure 8, in the guide-franme 8, a pair of

| ongi t G&esiad t%’éaa%heagsmg oatheaaugeds aenezaied on e pair of nunireg wherlcS,sovhad h
direction so as to extend in the vehicle front and rear direction. Lateral
beans &he euree msidanyguids wheel warkingdpee t(indishigd by ttlenatrdw F1 hdiraceddi tolvardwhet h
direction at both end parts of the vehicle front and rear direction of the
gui de fousside & théltreve froth) the guigldiwheehhesths vBhialeentdBidatcan bt ded?@ishd andlapart s of
the lateral beam 8h so as to be rotathble around the rotation shaft 9a.

Leaf spuidegehedllwarndforéd\@RicAlet WEBR aHae 129 agbitdiRiakd BRUM Jﬂcﬂg the
| at eral beans 8h at the both end parts of the vehicle front and rear

di rect ic@Re Mﬁﬁcﬁi’ﬁd’e wh&® oRA! theebrigdtisfie MR B LSy gage an‘é%ﬁ&ﬁ%lgeQe 0831121 springs

41 are positioned on each of the vehlcle end SI hter e of
t he ve t I I tothe teerin axle6 The
center%g%% e%i&%ég@%ﬁg@ﬁ?&g@ﬁﬂ%H%h&Pwﬁ euWﬁ€8?§e§?]W% Farde whee

B 05 B S 5 A B e
directed toward the outside of the curve is gencrated on the pair of running wheels 5, so that
on the curve outside, a guide wheel working force (indicated by the arrow F3) directed toward

- the inside of the curve from the guide wheel 9 on the vehicle end side, can be decreased, and a
guide wheel wofking force (indicated by the arrow F4) directed toward the inside of the curve

- from the guide wheel 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.
[0032]

On the other band, a case in which the engagement position of the support shaft 21 and
the long hole 22a is on the vehicle center side relative to the steering axle 6, will be described
by reference to Figures 6(a) and 6(b). Ina case in which the support shaft 21 provided as the
rotation center of the link lever 22 is positioned on the ceeter side apart from the steering axle
6 by a distance d4 (shown in Figure 6(a)), when the guide wheel 9 and the guide frame 8 are
turned along the curved center guide 1, the intermediate part of the link lever 22 is rotatably
mounted to the guide frame 8, so that the link lever 22 rotates around the support shaft 21 in
the center-side end part. At this time, the vehicle end-side end part of the link lever 22
rotates in a larger circle than the intermediate part of the link lever 22, corresponding to the

ratio of a distance d5 (shown in Figure 6(a)) between the vehicle end-side end part of the link



Detecting means 42, capable of detecting the displacement of the |eaf
spring 41, is provided in the guide frame 8 corresponding to the |eaf
spring 41. As one exanple of the detecting neans 42, alimt switch may be
enpl oyed. Anot her detecting nmeans nay- bg- al so enpl oyed as | ong as the neans
can detect the displacenment of the | eaf spring 41. Control neans 43 for

control]in h ctuator .3 aorresponding to the di spl acenent of the |eaf
spring Jlf’_(e’%%t 2 e S'&&I”Eah&ﬁ 2@911 fhreenier-sid¢ pRdpark a3 digtance 46 showmpin igused.

[ 0042] As described above, according to the third embodi ment of the
pr esent O@MRshYsaihe semagintepart of the link Javer2 sansttbe suppartishpfi el in theapptei-ed to
the guide wheel 9 fromthe center guide 1, the disturbance transmtted to
the gui 8ide endipast- 8 Atsthisi titngy dheevehile etreside erid maptr ofithe Udk leser 2hstmdved ivv i cl e
running stability can be ensured. Furthernore, the vehicle gives a
passengéirectionoppositerd dic tablieg of tHe guids fiaheSreltve tothe 84 BF padidTRWALL Of t he
pair of running wheels 5 can be quickly controlled by the actuator 32

cor r es phe diiddelod thidwehilils PidE aifetiondr thd\uiiralRe ¥Nethe Sodnildld 6 199 t he
guide frame 8 detected by the detecting nmeans 42. Therefore, en the

vehi cl emEBs nfivel 6 1A Ar SiaL ko Gl ijf?is%lso%efl{/ ' Ry ARG Oy LG B3 T O

runni ng wheels 5 can be quickly and appropriate J ust icle

runni Ngis; [ 1 .- 23 -.10043] . The
enbodi%gﬁ%ga%?ktﬁe 3?%%@%%mﬁﬁ§§%F§on eﬁggdgggﬁmdgg%??ﬁg%1%%%5@#“ﬁ¥“§ﬁpglg
be note . e _present .invepti.on i ot Iimted.to the above descri be
eﬁbodi rr(g,f ntﬁ'gs&léhgm\'fé Meol ee#o%’rnftpﬁ ?PPBW@CCEHH"I%%éﬁéé§hﬂﬁ'9g15é‘4rf§ﬁtéhﬂ'¥§? ein

' toi ti . [0044
based Onr:iﬁ}lg %‘o ttng %glr']vleclgéidg xgerl]gtlev%ttg thoeftaxggrc]e%tiz?]rdei}nsccpt?on olfr%;)/ee Qurlvg,r;s gc-[jnerat 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 aresult, a slip angle a3 tilting to ti)c curve outside 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 a4 (not shown) 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 rear wheel truck 4.
Therefore, the wheel trucks 3 and 4 are brought into an understeered state. The
aforementioned mode is employed when the vehicle runs at a speed slightly slower than its

. equilibrium speed on a cant curve and in a state in which there is an excessive cant.
[0033]

At this time, in the front wheel truck 3, a comering force (indicated by the arrow CF3)
directed toward the outside of the curve is generated on the pair of running wheels 5, so that
on the curve outside, a guide wheel working force (indicated by the arrow F 5) directed toward
the inside of the curve from the guide wheel 9 on the vehicle end side, can be decreased and a
guide wheel working force (indicated by the arrow F6) directed toward the inside of the curve

from the guide wheel 9 on the center side, can be decreased. Accordingly, the contact _



For ekanple, as a first nodification of the enbodiment, in the first to
third embodi nents, the guide wheels 9 may be guided by rolling on the inner
surfaces of the vehicle width direction of a pair of right and | eft guide
rails in the vehicle width direction,-vch is of center guide type. The
sane effects as those in the first to third enbodi nents can be thereby

oD e 00Tk conr gt P B b B ok S hmofi et of e
S e of OBHRE BT W, QR toeRh apt SRIOR toq irebiecs, nibeesr vivel nrich ofcbonTBgas
those in the first to third enbodi nents can be thereby obtai ned. Reference
Synbol sfarfesdirgaahewand e mside ofitheleure egenarated bothe fRirfofanhning edkels SUaK 4
Rear wheel truck 5 Running wheel 5a Axis
: that on the curve inside, a guide wheel working force directed toward the outside of the curve

from thé guide wheel 9 on the vehicle end side, can be decreased, ahd a guide wheel working

force directed toward the outside of the curve from the guide wheel 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.

[0034]

As described above, according to the first embodiment of the present invention, the

slip angles of the pair of running wheels 5 are appropriately adjusted to one of the oversteered

state and the understeered state based on the curvature radius of the curved center guide 1, the

running speed of the vehicle, or the like, so that the cornering force on the pair of running

wheels 5, can be adjusted.  As a result, the guide wheel working force directed toward the

cenfer guide 1 from the guide wheels 9 can be decreased, and the contact pressure of the

center guide 1 and the guide wheels 9, can be also decreased.  For example, when the

running wheel 5 is a rubber tire, the distance between the vehide end-side end part of the link

lever 22 and the support shaft 21 in the center-side end part, is increased relative to the

distance between the intermediate part of the link lever 22 and the support shaft 21 in the

center-side .end part in the oversteered state in response to the decrease in the cornering force

due to the wear of the rubber tire.  Accordingly, the ship angles 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 effectively decreased.

[0035]



5b Center axis 6 Steering axle 7 Kingpin 8 Guide frame 8a, 8g Longitudi nal
beam 8b, 8h Lateral beam 8c Support beam 8d Turning center shaft 8e Virtual

circle
-20-

As described above, while the structures of the wheel trucks 3 and 4 are simplified, the
wear and deterioration of the guide wheels and the center guide can be effectively prevented,
and the running stability of the vehicle can be also ensured.

[0036]
Second Embodiment

Vehicle wheel trucks according to the second embodiment of the present invention will
be described below.  The basic features of the vehicle in the second 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 embodimgnt. Features different from those in the first embodiment
will be described below.

[0037]

As shown in Figure 7, a restoration mechanism 31 is arranged along the vehicle front
and rear direction in the guide frame 8.  The restoration mechanism 31 is provided so as to
restore the support shaft 21 to an original neutral position in a straight running state when the

- support shaft 21 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. Furth¢rmore, in the guide frame 8, an actuator 32 which is
extensible and 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 21 in the vehicle front
and rear direction. Accordingly, the position of the support shaft 21 in the vehicle front and _
rear direction can be adjusted by the operation of the actuator 32.

[0038]
As described above, according to the second embodiment of the present invention, the

relationship between the control of the ratio of the distance between the vehicle end-side end



8f Axis 9 Quide wheel 10 Mounti ng shaft 11 First turn menber 12 Second turn
menber 13 Linear guide 14 Restoration rod 15 Horizontal danper 16 First
steering arm 17 Second steering arm

-21-

part of the link Jever 22 and the support shaft 21 in the center-side end part to the distance
between the intermediate part of the link lever 22 and the support shaft 21 in the center-side
end part by the actuator 32, and the adjustment of the slip angles of the pair of running wheels
5, 1s simplified.  Therefore, the control of the wheel trucks 3 and 4 can be simplified.
Furthermore, even when the actuator 32 is broken, the restoration mechanism 31 can restore
the support shaft 21 to the original neutral position before being moved by the actuator 32.
In addition, the operation of the actuator 32 is separated from the tumning of the guide frame 8
and the steering of the running wheel 5. Therefore, even when the actuator 32 is broken, the
pair of running wheels 5 is normally steered corresponding to straight running and curve
running, so that the vehicle can normally run.  Accordingly, the occurrence of trouble in
assoclation with the breakdown of the actuator 32 can be prevented, and £be vehicle running
stability can be thereby ensured.
[0039]
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 second 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 second embodiment. Features different from those in thé second
embodiment will be described below.
[0040]

As shown in Figure 8, in the guide frame 8, a pair of longitudinal beams 8g is arranged
at an interval in the vehicle width direction so as to extend in the vehic]e front and rear
direction. Lateral beams 8h are arranged so as to respectively extend in the vehicle width

direction at both end parts of the vehicle front and rear direction of the guide frame 8. The



18 Tie rod 19 Connect i ng rod 20 Axl e bracket 21 Support shaft 22 Link |ever
22a Long hole 31 Restoration mechanism 32 Actuator 41 Leaf spring

-22-

guide wheels 9 are mounted to both end parts of the lateral beam 8h so as to be rotatable
around the rotation shaft 9a. Leaf springs 41 are arranged between the longitudinal beams
8g and the lateral beams 8h at the both end parts of thle vehicle front and rear direction.
Therefore, the pairéd guide wh'eels'9 and the paired leaf springs 41 are positioned on each of
the vehicle end side and the center side of the vehicle front 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.

[0041]

Detecting means 42, capable of detecting the displacement of the leaf spring 41 , 18
provided in the guide frame 8 corresponding to the leaf spring 41.  As one example of the
detecting means 42, a limit switch may be employed. Another detecting means may be also
employed as long as the means can detect the djsplacement of the leaf spring 41. Control
means 43 for controlling the actuator 32 corresponding to the displacement of the leaf spring
41 which is detected by the detecting means 42, is also provided.

[0042]

As described above, according to the third 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 8 is mitigated by the leaf spring 41, so that the
vehicle running stability can be ensured. Furthermore, the vehicle gives a passenger a more
comfortable ride. Furthermore, the steering amount of the pair of running wheels 5 can be
quickly controlled by the actuator 32 corrésponding to the displacement of the guide wheel 9
relative to the guide frame 8 detected by the detecting means 42. 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.



42 Detecting neans 43 Control nmeans A, FI to F6, CFl to CF3, S Arrow al to
a3 Slip angle dl to d6 Distance - 26 - Clains [Caim1l] A
track-gui ded vehicle including a pair of running wheels respectively
connected to both ends of a steering ad-e by a kingpin, a guide wheel

gui ded along a guide which is provided on a running track, and a guide
frame t %@fCh the guide wheel is nounted, wherein the guide frame can turn
relativ@mt the steering axle, conprising: a tie rod being arranged
al ong a vehi th direction on a center side of a vehicle front and

le wid
rear direct iﬁh“ ‘?r“gfoéfm%‘és pbibe pEessriaBYqnitign havecheen dascpbrthabavapalil shoukl be

I nterl ocki ntgna;[ he pair of running wheels with each other,
noted 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.
[0044]

For example, as a first modification of the embodiment, in the first to third
embodiments, the guide wheels 9 may be guided by rolling on the inner surfaces of the
vehicle width direction of a pair of right and left guide rails in the vehicle width direction,
which is of center guide type. The same effects as those in the first to third embodiments
can be thereby obfained.

[0045]

As a second modiﬁcatidn of the embodiment of the present invention, in the first to
third embodiments, the guide wheels 9 may be guided by a pair of ﬁght 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 third embodiments can be thereby obtained.

Reference Symbols List
[0046]

1 Center guide

2 Vehicle body

3 Front wheel truck

4 Rear wheel truck

5 Running wheel

5a Axis



a'connecting rod being arranged on a vehicle end side of the vehicle front
and rear direction relative to the steering axle, and being capabl e of
steering one of the pair of running wheels; a first steering arm
arranged al ong the vehicle front and tegr direction, and nounted to one of
t he ki ngpins of the pair of running wheels; a second steering arm
arrangesbal %%?the vehicle front and rear direction, and nounted to the

ot her of "t T igPi ns of the pair of running wheels; an axl e bracket
provideg Zang thz vehicle front and rear direction so as to straddle the
steerin G0 center of the vehicle width direction of the steering
axl e; _a support shaft provided on the axle bracket such that position
t her eof 7cdRimBRIDadj usted in the vehicle front and rear direction so as to
straddl e the steering axle relative to the axle bracket; and a |link |ever

arrange8 dbaodgfralme vehicle front and rear direction; wher ei n both end
parts of the tie rod are rotathbly nounted respectively to center-side end
parts oBat8pe LongtudihEldanig arm and the second steering arm - 27 -

wherein both end parts of the connecting rod are rotatably nounted
respect gy eshy L&ierl ba@hi cl e end-side end part of the first steering arm and
a vehicle end-side end part of the link |ever;

8c Support beam

. 8d Turning center shaft
8¢ Virtual circle
8f Axis
9 Gude wheel
10 Mounting shaft
11  First turn member
12 Second turn member
13 Linear guide
14 Restoration rod
15 Horizontal damper
16 First steering arm
17  Second steering arm
18 Tierod

19 Connecting rod
20 Axle bracket
21 Suppoﬁ shaft
22 Link lever

22a Long hole



wherein an internediate part of the link lever is rotatably nounted to the
guide franme; wherein a long hole is provided in a center-side end part of
the link lever so as to extend in the vehicle front and rear direction; and
wherein the Iong hole and the support-ghaft are rotatably engaged with each
other at a given position. [Caim?2] A track-guided vehicle according
to claim1, erein a.restoration nechani sm capable of restoring the
supportggh&¥¥ﬁ¥?P%ﬂpl94%ﬂ$ﬂﬂ position after noving the support shaft, is
provideg in the guide frane, and the support shaft is novable in the
vehi cl e fr dMiU8d rear direction by an actuator provided in the steering
axle. [Caim3] . A track-gui ded vehicle according to claim2, wherein

t he gui 4& Veabspring supported by a | eaf spring provided in the guide frane,
detecting neans for detecting a displacenment of the |eaf spring, is

provi ded? ddalectingtmeabs neans for controlling the actuator corresponding to

t he di splacenent of the |eaf spring detected by the detecting neans, is
provi ded3 Control means

A,Fl1toF6,CF1to CF3,S Arrow
al toa3 Slip angle

dl tod6é Distance
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Claims

[Claim 1]

A track-guided vehicle including a pair of running wheels respectively connected to
both ends of a steering axle by a kingpin, a guide wheel guided along a guide which is
provided on a running track, and a guide frame to which the guide wheel is mounted, wherein
the guide frame can turn relative to the steering axle, comprising:

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

a connecting rod being arranged on a vehicle end side of the vehicle front and rear
direction relative to the steering axle, and being 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;

 an axle bracket provided along the vehicle front and rear direction so as to straddle the
steering axle in a center of the vehicle width direction of the steering axle;

a support shaft provided on the axle bracket such that position thereof can be adjusted
in the vehicle front and rear direction so as to straddle the steering axle relative to the axle
bracket; and

a link lever arranged along the vehicle front and rear direction;

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

wherein an intermediate part of the link lever is rotatably mounted to the guide frame;

wherein a long bole is provided in a center-side end 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 according 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 in the vehicle front and reér

direction by an actuator provided in the steering axle.

[Claim 3]

A track-guided vehicle according to claim 2, wherein the guide wheel is supported by
a ieaf 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 spﬁng detected by the detecting means, is provided.



