1 Description Title of the Invention LONFLOOR VEH CLE Techni cal Field
10001] : The present invention relates to a | ow fl oor vehicle which
travel s on a track. Background Art [0002] In recent years, streetcars
and the |ike have adopted a | ow floor vehicle design in which a floor
surface in the vehicle is set close tola road surface to reduce a
difference in | evel of stepping up and stepping down for passengers so as
to make the vehicles barrier-free. hn such a streetcar, because of
linitations such as road traffic co 8???@3%, a | arge nunber of curved
tracks curving at a curvature radius equal to or less than 20 m are
provided. There is a problemin that, when the vehicle enters a curved
track, an angle in_a traveling direction of wheels with respect to a

t angent i al Téf{e &dhe Bryepdor he curved track (hereinafter referred to as .
"attack angle") increases. Wen this attack angle is large, in wheels

pr esent on%éﬁNdﬁKXQHé@HﬁqLEh”ing traveling on the curved track, in some
cases, flanges of the wheels conme into contact with the track. At this

poi nt, pre3schmical Fiedppl i ed fromthe wheel flanges to the vehicle, the

| ateral pressure of the vehicle increases, and vibration and creaking

. sounds occ{®00lh the vehicle. As a result, there is a problemin that riding
confort of passengers is degraded and the wheel flanges wear out. [0003]

The present invention relates to a low floor vehicle which travels on a track.
.Background Art
[{0002]

In recent years, streetcars and the like have adopted a low floor vehicle design
in which a floor surface in the vehicle is set close to a road surface to reduce a
difference in level of stepping up and stepping down for passengers so as to make the
vehicles barrier-free. In such a streetcar, because of limitations such as road traffic
conditions, a large number of curved tracks curving at a curvature radius equal to or
less than 20 m, are provided. There is a problem in that, when the vehicle enters a
curved track, an angle in a traveling direction of wheels with respect to a tangential
direction of fhe curved track (hereinafter referred to as "attack angle") increases.
When this attack angle is large, in wheels present on an outside rail during traveling
on the curved track, in some cases, flanges of the wheels come into contact with the
track. At this point, pressure is applied from the wheel flanges to the vehicle, the
lateral pressure of the vehicle increases, and vibratibn and creaking sounds occur in
the vehicle.  As a result, there is a problem in that riding comfort of passengers is

degraded and the wheel flanges wear out.
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Wi | € taking such a problemintoe account, a low floor vehicle called an LRV
(Light Rail Vehicle) as disclosed in Patent Literature 1, has been

devel oped. In Figure 13, an exanple of the configuration of this LRVis
shown. A traveling direction of this LF/-is indicated by an arrow A. In the
explanation, it is assuned that the traveling direction is a vehicle front.

Ref i to Fi e 13, the LRV.incluydes two fropnt vehicle 02 one
ot ormedtat o vor il aking Dt g ROtk uio Seopog 158 Bbon@hicic &Rl
conmposition,.the ¢ interned|ate.vehicle 103 i s arranged between the two
f r(r)n;t 1/e|hi éLb@E“t ﬁégr{g{h&?@@ﬂs dlscaose‘%i%vpfglﬁﬁrlrété’fa@%ré 1, ks b&F’égéqu%H?&ed Il ong an

axi s which extends in a vehicle vertical direction in connecting sections
104 bet weerd'igHe 18 ghexapmte ef ks coufpzuapiipn tiéhis AR ivshipwne ddravelieg 103. The
front vehicles 102 are coupled to the internmedi ate vehicle 103 to be
capabl e of dingemdmef thrsduh¥ it indicaied byomreemtods IOthe efplenafony ,is 4dvemed ont
vehi cl es 102 and the internediate vehicle 103 can curve around the pin
connect or s tififhswaading directioreis posbicteofrént C URfatritipao Faglire 4 3 RhefLRWMe cur ved
track 101. Furthernore, in the connecting sections 104, any of danpers,
springs, arifclhds thiokionf Retiicieh 00Mind1dre iheredine deiicled 0S UpvERSS ot B€ratkir Ni NQ
of the front vehicles 102 and to secure safety during high speed traveling
of the vehighe. AkQQRRicle composition, the one intermediate vehicle 103 is arranged

between the two front vehicles 102.

[0004]

Pin connectors 105 are arranged along an axis which extends in a vehicle

vertical direction in connecting sections 104 between the front vehicles 102 and the

intermediate vehicle 103.  The front vehicles 102 are coupled to the intermediate

vehicle 103 to be capable of turning around the pin connectors 105. Therefore, the

front vehicles 102 and the intermediate vehicle 103 can curve around the pin

connectors 105 so as to correspond to a curvature radius R of the curved track 101.

Furthermore, in the connecting sécti_ons 104, any of dampers, springs, and the like

(not shown) may be provided to suppress the turning of the front vehicles 102 and to

secure safety during high speed traveling of the vehicle.

[0005]

Trucks 107 are arranged under vehicle bodies 106 of the front vehicles 102.

As shown in Figures 14 to 16, a pair of left and right wheels 108 is provided on each

of a vehicle front side and a vehicle rear side of the truck 107.  The pair of wheels

108 is configured to be pivotable independently from each other around the same -

axis 108a which extends in a vehicle width direction, and is coupled by a journal

member 109. The journal member 109 is arranged on each of a vehicle front side



Trucks 107 are arranged under vehicle bodies 106 of the front vehicles 102.
‘As shown in Figures 14 to 16, a pair of left and right wheels 108 is

provi ded on each of a vehicle front side and a vehicle rear side of the
truck 107. The pair of wheels 108 is configured to be pivotable

i ndependent |y from each other around tBe same axi's 108a which extends in a
vehicle width direction, and is coupled by a journal nenber 109. The

' nal mb 09 i f icle. f t Si -3 .- d
e Cre 1 oA &VICISF SRR Dot (oR o RS | 140. 5ok TRReY PP 1 or mod

as frane nbers of the truc 7. A conical rubber 111 .is praqvided as a
Shaf ¢ apr | RGEGIerRHRG® GFBIIha0Da: AL o5 hAPREAELE A BE Tt Ene t r uck
frane 110. Vibration transmtted fromthe wheel 108 to the truck frame 110,
i s suppr es&xdheyhed]il98 bsveeaiths \oypet member 9 and dhergpek frampe 1{Gur nal  menber
109 extends in a position close to the road surface between the pair of
wheel s 108 Vixatiomaanssuirted em the wheplos jo the trugl fiaatei Id0eisissppressgdddd on the
journal menber 109. Therefore, the floor surface in the vehicle is

confi gur edtitincdrgeat indsber § bl.t héurtheadosuthe foenal @@l 109 extendReaherpasiignt o

Fi gure 13 again, when the vehicle traveling in the traveling direction

ent ers theclow soetle toalcdurfhb betivoercthe ghairef tvlekls h0& SA flabghirfdco(nar d di recti on
by inertia, acts on the vehicle bodies 106. Force directed in a tangenti al

direction ghovr)gn ene weditlé sagtang@rdibthe gbuh!fae etk $04.0 7ThetéRFE iy Boorf Or ce
acting on the entire front vehicles 102 is unbal anced. At this point, the

strai ght f gieaedh fRNeRidWYisiBRfibad ) BOidkt6 tleSrohdgurkdcicks 107. The trucks
107 are less easily curved along the curved track 101. As a result, an
attack ang;@x$] which is an angle in the traveling direction (indicated by
an arrow Cj of "the wheel 108 with respect to the tangential direction

(i ndi cated by a O . Of cu G I.OGCE ea: is likely that
wheel flanges 1%@%EP¥ﬂ%&%ggﬁléggﬁ%ééﬁﬁﬁhégaﬁg§t%QgQ%éﬁ&%%g%%#T%S on an-
outside rail side co into .con ith . the track. At the,tinme. of this
contact,  prsdianenes B shred Ttk e AEERES I eiet Sy o S Riod: cl o,

| ateral pressure of the vehicle increases, and vibration and c¢reaking sound
occur in tHETHARAFE Ioé.t{’]eAféehéc FgSE‘F% }8é-h§'\ﬁ’é°ei diregted i  fangeRtipl SHS’E“CF} i ng
confortabl eness of passengers is degraded and the wheel flanges 108b wear
out. [0007the curved track, acts %twﬁwkblfgbcﬁmmaﬂe&@ asting gp ¢he enfirefroptucks 107
are configured to be novable in the vehicle width direction with respect to
t he vehi cl eelijolds €62 soBbalgpessi. f iAddhis poinh shestiepight forwRrdyipressbylinert alg)
traction rods 112 which transmt traction force of the truck 107 to the
vehi cl e bodffedfthe tarcks 407.anfedtnalke i (7 arevehieadily duovegi dlard thakudied etk on. Ends
112a on the vehicle rear side of the traction rods 112 are attached to the
truck 107 sote Ai aréuiphieitaeRlanglost) whichds atibig¢ invthb rravéling direstibat or  ( not
shown). Ends 112b on the vehicle front side of the traction rods 112 are

attached t ginliRReted ®HiaglaeroRody of1B6 wiielel 08 hatharesieBEI tEétanBétifal Bireddionubber
vi bration insul ator (not shown).

(indicated by an arrow B) of the curved track, increases. It is likely that wheel

flanges 108b (shown in Figures 14 to 16) of the wheels 108 on an outside rail side
come into contact with the track. At the time of this contact, pressure is applied
from the wheel flanges 108b to the vehicle; lateral pressure of the vehicle increases,
and vibration and creaking sound occur in the vehicle. As a result, there is a
problem -in thaf riding éon'llfortable_ness' of passengers is de_graded and the wheel
flanges 108b wear out.

[0007]



Citation List Patent Docunents [0008] Patent Docunent 1: Japanese Patent
‘Unexdmni ned Publication No. 2008-132828 Summary of |nvention Techni cal

Probl em [ 0009] However, in the vehicle of Patent Docunent 1, as shown
in Figure 13, the front vehicles 102 and the internediate vehicle 103 are
about to curve around the pin connector%s 105 so as to correspond to the
curvature radius R of the curved track 101 during the travellng of the

vehi cl e on the ed.tr o vehi cl es 102
o hot “sur 1 o e bEr bR e ebbee P TOREs TP ER rebfred B cre 505

because of the influen e da ers of the connec tions 104. In -
some cases, m?Yﬂ?ie\M‘?éjé? ¥e @S“H%ttﬂ W%FW@‘%%@VEE‘F éifi’ dg}ﬁ whi | e being
af fected by cant, slack, or the like of the curved track. In this case, it

is |ikely tIPReifichldy. @5 shewn Htignres df ito M, tRetnTRde 4 Hyvhidhdraasmiwaglionf t he

wheel s 108 does not face the - 5 - tangential direction (indicated by the
arrow C) offordgef thertvesk 1107 de khel Ghide bodyH €6 aare avkngadgilenge yehidleases.
Therefore, the pressure is still applied fromthe wheel flanges 108b to the

vehi cl e, tHendiatdarahbirgetioss uEadot 12amn thevihidle réanside a$ e, tragtion vodsrld2i on and
creaki ng sounds occur in the vehicle. As a result, there is a problemin
t hat ri di ngreandched abthe nasis 107 sidasmengbdrical Busdiagradelskr adtttatidreingdiewr f | anges
108b wear out. [0010]

(not shown). Ends 112b on the vehicle front side of the traction rods 112 are

attached to the vehicle body 106 side via a spherical bush or a rubber vibration

insulator (not showﬁ).

Citation List

Patent Documents

[0008]

Patent Document 1: Japanese Patent I.Jnexamined Publication No. 2008-132828

Summary of Invention

Technical Problem

[0009]

However, in the vehicle of Patent Docﬁment 1, as shown in Figure 13, the

front vehicles 102 and the intermediate vehicle 103 are about to curve around the pin

connectors 105 so as to correspond to the curvature radius R of the curved track 101

during the traveling of the vehicle on the curved track. However, in some cases, the

front vehicles 102 do not sufficiently curve with respect to the intermediate Vehi.cle

103 becéuse of the influence of the dampefs of the connecting sections 104. In

some casés, the wheels 1 08 do nof 'c.urve aloﬁg the curved track While béing affected

by cant, slack, or the like of the curved track. In this case, it is likely that the

traveling direction (indicated by the arrow B) of the wheels 108 does not face the



As a further problem a difference between forces acting on the vehicle
*bodi és 106 and the trucks 107, is absorbed when the vehicle enters the
curved track, and therefore, it is likely that, even if the trucks 107 nove
in the vehicle width direction with respect to the vehicle bodies 106, the
straight forward force by inertia is |atge and inbal ance of the force
cannot be conpletely absorbed. In this case, the trucks 107 are stil

affected by the.straight . forwa gY orce by inertia. .ln.s cases he
att ack ang?{aélggnﬁlaﬁgr‘rgggoé’s(.m ‘é"}f%c{ h\jlaxfm“bé%%ﬁntgﬁﬁu?f’? Fpck g@ﬁfﬂf‘ﬁ?‘F ti%he above
occurring. [0011] e present invention has been devised in view of
such ci rcuﬁ‘tg@lﬁr% Teasfid iﬂleqegor ®Bjeee E?fsuﬁﬁépb‘?‘%gé‘ﬁ‘tth? Wé?ﬂtf?"’é‘ﬂe% o provide
a low floor vehicle which can reduce, when the vehicle travels along a
curved tradR8bthde vghiglegtheJatezat pressuse of the volaisledpereasearandrabiation ardur r ence
of vibration and creaking sounds of the vehicle, can inprove riding confort
of passengéreskingrsguadsroccerinche vgingle onAsmeesultf tharege ¢ praldemtin gt tidin@r obl ens
[ 0012] In order to solve the problens, a |ow floor vehicle of the
present i neemfortabléngssofl passehiemiis depadel and tiel witkieh §angestl08b kvepr onti ded under
a vehicle body; a truck frame configured as a franme nenber of the truck; a
pai r of whgedld]configured to be
As a further problem, a difference between forces acting on the vehicle bodies
106 and the trucks 107, is absorbed when the vehicle enters the curvéd track, and
therefore, it is likely that, even if the trucks 107 move in the vehicle width direction
with respect to the vehicle bodies 106, the straight forward force by inertia is large
and imbalance of the force cannot be completely absorbed. In this case, the trucks
107 are still affected by the straight forward force by inertia. In some cases, the
attack angle a increases. Accordingly, problems still result from the above
occurring.
[0011]
The present invention has been devised in view of such circumstances, and it -
is an object of the present invention to provide a low floor vehicle which can reduce,
when the vehicle travels along a curved track, the lateral pressure on the vehicle, can
prevent occurrence of vibration and creaking sounds of the vehicle, can improve
riding comfort of passengers, and can reduce wear on wheel flanges.
Solution to Problems
[0012]
In order to solve' the problems, a low floor vehicle of the present invention is a

low floor vehicle including: a truck provided under a vehicle body; a truck frame

configured as a frame member of the truck; a pair of wheels configured to be



6 pivotable independently from each other around the sane axis which
'extends in a vehicle width direction, and configured to travel on a track;
a journal nenber which couples the pair of wheels and is attached to the
truck frame; and a truck frane |lateral beam arranged al ong the vehicle
width direction in a position closer tofthe center of a vehicle

| ongitudinal direction of the truck franme than the journal nenber; wherein
the pair of_.whegl s,  .the,|qgurnal er, and.the truck .f.ra | at.eral beam
are brovi ddi OAEsdudergrads Y IR AR TR e S o' it BT e RE e "or ¢ ne
truck; wherein the jaournal nepber.is configured to he capable of turning

Wi th T espectehicls piith AHGEIONy RO EPRTgHERIdP froXe] BB Arragk: aoumel TRRGeENbIe | of t
and right in the vehicle width direction which extends between the journal
menber and qoneles thichkaix ofawhec] sand g pttasaadio the Bugk fameisad akmekdiameaxes” passi ng
both ends of the pair of stub links are arranged to tilt so as to widen a
space in t Hateys heanarangrdpaleng he vebiglepridihebigcttenapositigniatosgoiote f r om t he
truck frame |ateral beamtoward the journal nenber; and wherein both'the
ends of t hecestenbf hivelkisledorzitdspédiréatohpf gettmck dme shanhtbe joumalahemtarber and
the truck frame | ateral beamto so as be pivotable around axes which extend
i n a vehi clwhdreinght pair pEeheads).thd 00tia] member, addethatrdck framiedattmhbédnpare vehi cl e
of the present invention, the pair of stub |links are provided on each of

t he vehi cl eprbyidBd ofileéh dMdvehige HEM sidcCarid@dichiziedaridel dTehd fri€lk wirhéln an
intersection of the axes passing both the ends of the pair of stub |links on

the vehi cl ept E&ﬁﬁal%&ﬁbe@@c&ﬂf@uﬁé@hb%E%aﬁa%ﬁrqf%irﬂﬁ VA fe§SRORAB tRcR M ddl e
. point of the truck frame, and the m ddl'e point mg the truck frame is

| ocat ed al @AnLARESAGIADLADEMiE Badit Rt hid AlntRMMERIG RifiLERdIqQ0 10 the
vehi cl e | ongi tudi na I'rection In the center Tn the vehicle w dt irection
between th ir m% Is I i r i tate, and an
axi s ext eng‘?[%ghieﬁgme veh‘?ncqp{gjé/\nﬁ%%lﬁn%ﬁéerc %ﬁkﬁlﬁgh ﬁé‘egae/t%{aﬁerggc}n?f a%57 t he
vehicle longitudinal direction b en t wheel s .on the vehicle front side
and the vereEesaaerEnGEes prne Bhias i el ot ek ot e rbsdiacl
intersect wth each other. [0014], . regarding the | ow f) oor, vehicle of
the presentSaTVeREIGHA SRR B FVF%%&IQ@@?M&W% & AXGS KD EQiBfe ar e
respecti velf)r/ arranged on the outer sides in the vehicle width direction of

the pair offremke Iri¢kdsame lateralchegapiowagst the invrme member; @pé Aereinbeth thhe st ub

links so as to regul ate the pivotal novenent of the stub |inks. [0015]
: - ends of the stub links are respectively attached to the journal member and the truck

frame lateral beam to so as be pivotable around axes which extend in a vehicle height
direction.
[0013]

Regarding the low floor vehicle of the present invention, the pair of stub links
are pfovided on each of the vehicle front side and the vehicle rear side of the truck,
and an intersection of the axes passing both the ends of the pair of stub links on the
vehicle front side and the vehicle rear side, corresponds to a middle point of the truck
frame, and the middle point of the truck frame is 16cate_d at an intersection in which
an axis of the vehiclc;, extending in the vehicle longitudinal direction in the center in
the vehicle width direction between the pair of wheels while in a linear track

traveling state, and an axis extending in the vehicle width direction in the center in



Furthernore, in order to solve the problens, a |low floor vehicle of the
‘oresént invention is a low floor vehicle including: a truck provided under
a vehicle body; a truck frame configured as a franme nenber of the truck; a
pair of wheels configured to be pivotabl e i ndependently from each ot her
around the sane ‘axis extending in a vehitle width direction and to travel
on a track; a journal menber whi ch couples the pair of wheels and is

att .aChed Fg%e?'\beguctlé 1tué1%%e dlre%tlglq &bvegrg he%ts th %%p? ?r%hfa g gnaa long the

vehicle w 1S e PO ion C oser e center o a vehicle

| ongi tudin ction of .the ck frame than the | er: wherein
thepai r ofiS BTG eaf RS plE a&? e Pt R Pl B beam
are provided on each of a vehicle front side and a vehicle rear side of the
“truck; whel®#lthe Iow floor vehicle includes: a first stub link i ncl udi ng
a plvotal arm section whi ch extends between the journal nenber and the
truck frame | atBegardisgdhs o flper weaisleoldhe pepsent dnvgatiemgtopner memp¢tscki ng

| ever section which extends al ong the vehicle |ongitudinal direction from
the truck prended intles trhickotsame arpwaspgctividy emangsd oofthe hudertsideskn theavebjcla second
stub link extending between the journal nmenber and the truck frane | ateral
beam on t hevigthhiiretgorf otht pairaé stub links rodbesdaphblit bfikoming lintdicogtaet yitlvdteal ar m
section which extends between the journal nenber and the truck frane

| at eral beatibdinkt be ay Riveghiate the Bivotal BRkembitefacnedlihkat er | ocki ng | ever
section which extends along the vehicle longitudinal direction fromthe
truck framppdageral beamtoward the center of the truck frame, and being
arranged to be opposed to the first stub link; and a fourth stub |ink

extending bet Weppddigokout o er[lﬂ%th@g%gﬁ LG ob! 1&@%@@&4@&% on

the vehicle rear si and bel ng arran e opposed to t second stub

i nk; wher tub link
and the. t nianaee s {RRAS S ﬁhélﬁ o?frﬂﬂéﬁééfggﬂﬁnﬁ’% FieliS&ha®, he
fourth stu k are ctl att .0u I r d the
ruck T ramPhR MCOB@%#@&S £ e B o Pkl phift aﬁeeé&f B NG ng' i n
a vehicl e hej ght d ion ein I|n S are provided at one

i stal _endds b PRBbleTaRRBRRH G gach SBea TOWE e seheaR PUenERe Rt s Tk and
the third stub |ink; wherein_ |ong holes extending in the vehicle

| ongi t udi nXFhiglervedth directipr apd Eﬁ/ir%l‘@él onf tiapls agppaal member Whisk sowles the
interlocking |ever sections in the first stub link and the third stub |ink;
and wher ei Rairgévbeelprndhis gitankeddndbe teck foame;lrarusk feamsdgteralibedm amengast her
whereby the first stub link and the third stub link are configured to be

pi vot abl e ilvongycyehisie radthahrendiothineamdsitonivdoser {0004 &4nter of a veRetgar di ng t he

| ow fl oor vehicle of the present invention, a restoring rod or a horizontal
danper ar r dorgétddimbbdieectibe of éfeitalck frunt thalihegotrhamanikrewhéremuhe gair of be
retractable in the vehicle width direction is provided in the truck, one

end of the whesloht fWirfidldné@hbdrhénd e trackirame dasmEseahs aft fracidedoh eaghine of the
interlocking | ever sections in the first stub link and the third stub |ink,

and the ot Beavaﬂelle%xﬁlaﬂeraﬁata%m@& I%Q(jsl&roftthé'trh&r RS RheJaWRRIor | S at t ached
to the truck frane. 17] Regarding the Iow floor vehicle of the

present 1nvyentiqhe @é‘s Q‘f’tr%%hﬂ))rl r&rlhé’iﬂ&%g ?19&&1 A &eMRIA Whith Wdhdy di rection

and configured to e capabl reci pr tingly

between the journal member and the truck frame lateral beam on the vehicle front
side and an interlocking lever section which extends along the vehicle longitudinal
direction from the truck frame lateral beam toward thé center of the truck frame; a
secOﬁd stub link éxtending between the journal member and the truck frame lateral
beam on the Véhicle front side; a third stub link including a pivotal arm section which

extends between the journal member and the truck frame lateral beam on the vehicle



- 9 - noving in the vehicle wwdth direction is provided in the truck, one
‘end Of the actuator is attached to one of the interlocking | ever sections
inthe first stub link and the third stub Iink, the other end of the
actuator is attached to the truck frame, and the operation of the actuator
is controlled according to a |linear t ratk traveling state of the vehicle
and a curved track traveling state of the vehicle, whereby the journal
menber is confi d to capable of. turn ect. to the truck
rane,  AdvaRaitong cerinerouSaE Ty wribREDOTETS Aot CRIEUFH ng to 1 ho

pr esent |nvent|on ef fects expl ai ned, bel ow can be obtalned A |l ow fl oor
vehicl e of lepgitudineddisectionfeamm ithsrryck fipmedaieraf beam {ruvard fhe Gepier afitheg: a truck
provi ded under a vehicle body; a truck frame configured as a frane menber
of the trudreckdrams, andpeing sanregedsnbr gopaser todhayBrspptibiak) andi anfguplsidnt | y
from each other around the sanme axis which extends in a vehicle width '
di recti on, lmkdxtmdinigghetwebnt tbe jouana Imambeaartdrthe kuckafrdma lgteral bealm oretiieer whi ch
couples the pair of wheels and is attached to the truck frame; and a truck
franme | at enghicheean dde, andédinglapraggddie be eppastdtonhe sdrodd smbtiinkNwhéerem position
closer to the center of a vehicle |longitudinal direction of the truck frame
than the | MeteldsEmiesivohanesdetibieofMpd firsoftubMigiehsd tht fierd 9ub Rl anenber ,

and the truck frame | ateral beam are provided on each of a vehicle front

side and a peifds®rf 'ﬂ?@s@c@ﬁdjﬁuﬁ’imf( B&d T YGdfih WA e }&Eedt%fyrﬁﬂac%@er i's
confi gured to be _capable of turning with respect to the truck frane;

wherein a uial ﬁ{e'ﬂg;el' Eﬂd(&eq{hck rfl%.rﬂqut%raaw {96! 'b@ J?)?ab\féaﬁjoﬁl{i@?wadt h

di rection |ch exten tween the journ nber d'the truc

| ateral beam ar rovi ded XES sSsin th ends of t.h air of
stub 11 nks oS Piiageyio FelguRas, SRR Ry B P R BTl ¢ W et

Covar d ¢ Eebq%%@?sﬁ%enﬁaﬂfﬁ@??ntaﬂac%s?eeﬂea%ﬁ%ﬁ??#w ﬁs%r “C@b BB A e

10 are respe tively att dto th qur nal nd the truck frane
lateral besMs'nkasTherip D;Sef\?’ st %ﬁi@d{aﬂ’avwg@ g} HiEFdioPATS vehi cl e
hei ght direction, Accordingly, in the case in which the vehicle

enters a curouded atgbg othier digtahpreds| or% oe iaterlocking lguerrsgptionsiig ghedrst sieb bak r  of
wheel s cones into contact with the track and force is directed to the inner

si de in theanddhg tird spbdink; @nd sdeteimtheiceuplipg pinsdnd thetlang holes ergagerwither , t he
journal nenber turns so as to follow the pivotal novenent of the pair of

st ub | i nks.eaéli othhr, svheoibiytthe fitse stwbhdimk aod thehlardsttls lide areaiohfigurdé tobves away -
fromthe center in the longitudinal direction of the truck, and the wheel
on an i nsi devdtablé irssydeh@niAafien padhreact oreel s noves toward the center in the
-lTongitudinal direction of the truck. As a result, the wheel changes to a
state al ongobfw curved track, and the vehicle can enter the curved track at
a small attack angle. Contact pressure between the wheel on the outside

rail side and theohis@fknk oW QoBXGdhicit Bf BE g)esé?i'i fneHion Qr}e§t&‘?n%’1%|aio‘?lae i's

reduced, and occu?rence of vibration and creaking sounds of the vehicle are

prevent ed. hbRSh&Rh LY fnpdr a&hﬁ@ad%%ﬁg%& vOHicIPASER BHEL on ' BREAYUES o GNd wear  of

a wheel flange 1s reduc

retractable in the vehicle width direction is provided in the truck, one end of the
restoring rod or the horizontal damper is attached to one of the interlocking lever
sections in the first stub link and thé third stub link, and the other end of the restoring
rod or the horizontal damper is attached to the fruck frame.
[0017]

Regarding the low floor vehicle of the present invention, an actuator arranged

along the vehicle width direction and configured to be capable of reciprocatingly



[ 0019] Regarding the low fl oor vehicle of the present invention, the
'‘pai r *of stub links are provided on each of the vehicle front side and the
vehicle rear side of the truck, an intersection of the axes passing both
the ends of the pair of stub links on the vehicle front side and the
vehicle rear side, corresponds to a middie point of the truck frame, and
the mddle point of the truck frame is located at an intersection in which
an axis of the vehicle exte i.n the vehi.cle gi t udi direction in
the center BVIRHE ‘%‘EP{F}&‘FE ‘Vﬁgﬂ’t‘ﬂ%&PP’é&Rr%gﬂgé{l\F@etﬁu h%nep%ﬂdr %Jé}rl a&?rs whi l e
a linear track traveli ngf state and an axis extending in th;&%&g Wi dt h
di rection iipattashed knenerotdhe inpgslogkmgdever P%H‘g}stlﬁéherf&]st Hik bek en the
wheel s on the vehicle front side and the vehicle rear side while the

| i near trackublindyghd athersndiof the astusierde ettaghadto Swctncstirane, agphéls t he vehicl e
travels on a curved track, the mddle point of the truck frame passes the
center of appaitionof theratlatorihtatirollsd peawlintetd adipaaatdackpravelifig sateed e ot her
in the vehicle width direction. The wheels nore surely run along the curved
track, and veailesides cirbel eavkvwedielingsiktealf tha vstiiale] whtrehy khegnginel mdinberef or e,
the effects expl ai ned above can be nore reliably obtained. [0020]

Regar di ng tifgodfpiréd ©de capitile berdding Rethpespest bd the mvekfiaar, St opper menbers
provided in the truck frame are respectively arranged on the outer sides in
t he vehi cl eAcWaﬂ%e% Gidegd o5y mledifda pair of stub links to be capabl e of

_ coming into contact W|th the stub links so as to regulate the pivotal
novenment of stub links. A pivoting anount of the stub links is
restricted 8y he st opper nenbers. As a result, a turning anount of the

j ournal nenber d a,. MoV unt ..of i

Therefore, the Cfcgfzq“ég @%gegfeﬁ%rgoré‘f%l nfgﬁg%eXp%?% l%e‘?“’ g‘?% b@%al ned, |arge
novenent of the wheels .is_.prevented, and.trav bi L of , the vehlcle
is ensured.® i%@f}’r Fei§lR 8f TRSmREeSCRt IRYGHUOR iSd 1oV, OEIgShIS l?ﬂga%geasgﬂ‘?(
invention is a low floor vehicle incluyding: .a truck pI‘OVI deg und

vehi cl e bodyoviged pdae arviehists ashis # Gurlerane confighteaas Adiams mep ?rﬁgt{? Fuck; a
pair of wheels confi (f;ured to be pivotable mdependentlfy fromeach ot her
around t he wepkea pRir Wh?@hc@ﬁﬁ@ﬁ@%tolhﬁf navojable indepepdently fim eaqh fRerand
configured to travel on a track; and a journal nenber which couples the

pai r of whembendihd sirge axis adfichextends e a vehidk widtla disectiondand canfiekreirtame

| at eral beam arranged al ong the vehicle width direction in a position

cl oser to tthevetemhémaclgfand ayelrnel rmembergivhicidionples therpatrtdfovheels andes t ruck frane
than the journal nenber; wherein the pair of wheels, the journal nenber,
and the tr uglachédidrhd ahed fRhmbeada tAlok frame lateral beam arranged along the

vehicle width direction in a position closer to the center of a vehicle longitudinal
direction of the truck frame than the journ.al member; wherein the pair of wheels, the
journal member, and the truck frame lateral beam are provided on each of a vehicle
front side and a vehicle rear side of the truck; wherein the journal member is
configured to be capable of turning with respect to the truck frame; wherein a pair of
stub links on the left and right in the vehicle width direction which extends between
the journal member and the truck frame .lateral beam are provided; wherein axes.
passing both ends of the pair of stub links are arranged to tilt so as to widen a space
in the vehicle width direction between the axes with going from the truck frame

lateral beam toward the journal member; and wherein both the ends of the stub links



- 12 - provided on each of a vehicle front side and a véhicle rear side of
‘the truck; wherein the low floor vehicle includes: a first stub link

i ncluding a pivotal arm section which extends between the journal nenber
and the truck frame | ateral beamon the vehicle front side, and an
interlocking | ever section which extend§-al ong the vehicle |ongitudinal
direction fromthe truck frane |ateral beamtoward the center of the truck
frame; a second stub |ink extendi ng between the 'o%%nal nber and the
truck framdrqBeRacHrelalachsa te e Joumpmempsrang thy %%9 histedalshegn 19 nk
including a pivotal arm section which extends between the journal nenber
and the traeko e pivetableraseund axeahinh edpndiepvelielehgight direréioand an

i nterlocking | ever section which extends al ong the vehicle |ongitudinal
direction from teeordingtk ifi therrasd it whigh theeshictesntarsla chived emclarif afvhedle t ruck
frame, and being arranged to be opposed to the first stub Iink; and a
fourth st ulbnlanktside rildidegpfhkd peeof wheel§ @ures &ito rembearwitdnthetttaek tandick fr anme

| at eral beam on the vehicle rear side and arranged to be opposed to the
second st ulfodck RKdirsthRrBithe PAkhsi@NBIhOTelikle width diratticy; 9 pplitd @heof the
first stub link and the thirdstub Iink and both ends of the second stub

link and t heuhauhéMb&t the jbirlK, mehBertBSR86 b t6EbNow iheAsihed] evérhentogur nal
nmenber and’the truck frane |ateral beam so as to be pivotable around an

axi s ext e“%@%ﬂgf&ue/ hic! %hﬁi's%taﬁu,%é Shbd1 OR tha1REiGe FuilCR4PInLDEs RiQ}S are
provi ded at one distal end of the interlocking | ever sections in the first
stub |ink e LEd ks s rei i i:Q. t he

vehi ol e | ongit Uhceht i R aotbinMi atbagh oFime 38 100 B EHEARE Al "0, 1
i nterlocking,l.ever .sectigns in the first .stub lin nd.the third stub |ink;
and wher of Aol HEY GbUBI TG oIss S an o Re e e e S el FuddaT per
whereby the first stub link and the third stub, link are confiqgured to be
ot abl e e Yt hr EarbOR Riee] CBarats i hape along the Airged Grcip S Bn ¢ ho
case in which the vehicle enters a curved track, if_ a wheel on an outside
rail side oFhickecapgnter die e acksia smpHeackenglsc t Gantart Pesurs hgveghd - 13
- force directed to the inner side in the vehicle wwdth direction is

appl i ed t o theveh¢ad wnnbg ovtsidbeail side anvbthe dtarlciseelpxashiaterplauessurreon thér nal  nenber
turns so as to follow the pivotal novenment of the first stub link and the
second st ulyehickkis reftucediand pocurtence oficidrationgnd trealgag sounfls whdel whiste t he
vehicle front side, the wheel on the outside rail side noves toward the
vehi cl e fr and pigiveteed. anbheréforaphidizlg comfbhef passéngersriairhprevels andwear dPavar d t he
vehicle rear side. As a result, the wheels change to a state in which the
‘wheel s nor eyised]l fhngelisifedat@ng the curved track. The wheels can enter the
curved track at a small attack angle. [0022] When the journal nenber

on the vehifghgifront side turns, the first stub link and the third stub
i nk pivot 1n synchronization with each other, and the journal nenber on

veni cre front  orsee e RSy B8CRRRN, B Rt i/ foh L DAL SPRIP PSS
acting on the vehjgle, thhgqghi?fe &t's{&ewc?th%gfﬁ%%% rggrasq%el chtﬂg Jupe 1ike,

. are 3 H
t he j our nal enbers Jon e vehrclhe iront side he ve e rear side can

surely turn i.n associatjon with.e . .
y an intersection c?il the axes passmgagglth the ends of the pair of stub links on the

veﬁicle front side and the vehicle rear side, corresponds to a middle point of the truck
frame, and the middle point of the truck frame is located at an intersection in whjéh
an a;(is of the vehicle extending in the vehicle longitudinal direction in the center of
the vehicle width direction between the pair of wheels while a linear track tfaveling
state and an axis extending in the vehicle width direction in the center of the vehicle

longitudinal direction between the wheels on the vehicle front side and the vehicle



other so as to correspond to the curved track w thout separately noving. As
‘a result, the wheels which are provided in the journal nenbers, change to a
state in which the wheels nore surely run along the curved track. The
wheel s can enter the curved track at a small attack angle. Wen the vehicle
enters the curved track, contact pres§d§é bet ween t he wheel on the outside
rail side and the track is relaxed, |ateral pressure on the vehicle is
reduced, an %‘Pcfé%}ﬁi?é‘t%@.1i§£ar"&£k%ta}/8ﬂ}gg%i’e Gl 6 WS QURdual TREey QU cle Ts
ridi or eness of p

prevent ed. erefore, ridrng corn assengers 1S I nproved,
and wear of el flanges is,reduged..[,0023 - 14 - Regar di ng t he

| ow fl oor \Ygﬁ{igﬁel téavc?*s qrﬁ%CW%%'éﬁ%’ a}’?\}glﬁlbfgc?ﬂm][ gf}hglflfug{S ifﬁgﬂlerpc?&s%?hea ho?i zont al
danper arranged al on he vehi.cle w d direction and configured to be

o tPott abl aoierof SHEaT it Sikuth & aroaidh steeihis? Borriaah orhet FLbEr uer. one

end of the restoring rod or the horizontal danper is attached to one of the
i nt er | ocki yghickveidtisdigegtions iThe pheels mosg suggly pur} alpme hggurvsd apkradst ub | nk,
and the other end of the restoring rod or the horizontal danper is attached
to the trucknenanthe cinedftiacktat ssmbll pitavk aagle t hlereforg, theseftdsts axplaines al | owed
to return froma pivoted state during curved track traveling of the

vehi cl e, t abavestantte rdoreirmlgatily nbtametdr ack traveling of the vehicle by the
restoring rod or the horizontal danper. Furthernore, swing of the first
stub |ink gogkgdlhe third stub link during the linear track traveling, can be
absorbed by the restoring rod or the horizontal danper. Cccurrence of

defl ection of tRegh@iHg Bt 10 ABEF Sehadlél of thepiekae i eafior, R phashémbérssuch swi ng
can be prevented. Therefore, the effects explained above can be nore

reliably oby&iiagfin R dutl ﬁ!&kiaf@re%e%m%l%%%ai{]é% bA%hd differ i3 34 tHeRBEle

traveling of the vehicle is inproved. Regarding the | ow fl oor

vehi cle of Lhg ALLFEALE IHRVENIQRAL | s%:lseq%f)%le?f&ﬂgg%tglcgﬁgctt\bﬁl Mhi cle
to e o0

6Rbr |
wi dth direction ang conP? ureé e capa reciprocatingly nmoving in

the vehi C! estuvl\:';i l?r}k@ sg :?E t(g }eigﬁféteic)@e E)LV%Y&%I gr%eoglfzriper:]ntto?ﬁlet ﬁrn'r‘bcllfnksp ne‘% 109tir(1) f the

actuator is attache ockKi ng Tever “secCtions §n the first
stub I'ink and the.thi stub |ink he, other end.of the actuator is
2t tached t GHIHE! oF HEREPITR SHBCEACY ST PFL e e AL et P rDine
controll ed accordjng.to % | i near track traveling é%gt of the vehicle and a
curved t r adRUREYEIE jRpradl membar apf @ MRIKMENAMAPREPEBG WhRe!s pEUEsEr e nber i s
configured to be capable of turning with respect to the truck frane. The
pi votal nov preptheefiectsickpiaingd @BoYe GiR bam@re Friiablyiobtriradulareq nk can be
controlled by the actuator. Therefore, it is possible to cause the wheels
whi ch are Imoneswnt of thhevifeelsgs preventsd.-and tratelingstebdity of e vehickedissnsiyed.i nk, to
nore surely enter the curved track at a small attack angle by, for exanple,
t he operati[6021df the actuator corresponding to the curved track.
Furthermore, a low floor vehicle of the present invention is a low floor

vehicle including: a truck provided under a vehicle body; a truck frame configured as

a frame member of the truck; a pair of wheels configured to be pivotable

independently from each other around the same axis which extends in a vehicle

width direction and configured to travel on a track; and a journal member which

couples the pair of wheels and is attached to the truck frame; and a truck frame

lateral beam arranged along the vehicle width direction in a position closer to the

center of a vehicle longitudinal direction of the truck frame than the journal member;

wherein the pair of wheels, the journal member, and the truck frame lateral beam, are



Brief Description of Drawings [0025] [Figure 1] Figure 1 is an expl anatory
'di agram showing a | ow floor vehicle during linear track traveling in a
first enbodi nent of the present invention. [Figure 2] Figure 2 is a plan
view schematically showing a truck of the vehicle in the first enbodi nent
of the present invention. [Figure 3] Filgure 3 is an explanatory view

showi ng the low fl oor vehicle during curved track traveling in the first

enbodi ment of .the pre i nv i ure 4] 4 is.a plan view
schemat i calPF%)‘”‘iﬁﬁ’o‘W ﬁg?f‘l"ﬁl&‘ﬁﬁ%?nés\% é’e]i“ﬁlede%ré%rfﬁ P?g‘ﬁf “BDf the

present invention. [F| ure 5] Figqure 5 |s a plan view schematlcall show ng
a truck inthe l@%ﬂwrefehlﬁleanﬁlmsaa wﬁéa}brmmelpdmaé DhYQIRlRR SERhYR ’sﬁ

[ Figure 6] Figure 6 is a longitudinal sectional view show ng a schemati c
structure ekteadsybgweer rdngmudahmemh@ apd fihectrecki framenlateraibegmennibelveligle of -t he
present invention. [Figure 7] Figure 7 is a plan view schematically show ng
a truck infeonvsbecdnd anmntarlddung kevendsodeomwhichektendsealpngthervehickevent i on.
[Figure 8] Figure 8 is an explanatory diagram showing a | ow fl oor vehicle

during |i neaigifulliz@akdiréctive lfiong theftnick dravediaetad beam tdveard dhur denteewbddi ment  of
the present invention. [Figure 9] Figure 9 is an explanatory di agram

showi ng t heryeRWafde9 @ kedvalistibainttlixteddingl b eetilthy/Rental &inter avihe mgickn t he
fourth enbodi ment of the present invention. [Figure 10] Figure 10 is an

expl anat or ¥ gl AgANHE R WhiEe @Qﬁ'clle %n{ Ll@@ra HeH b ind YWhdliMing ﬁfpﬁ\fo‘fcfﬂ amgd track
traveling in the fourth enbodi nent of the present invention.

section which extends between the Joumal member and the truck frame lateral b¢a1n
on the vehicle rear side and an interlocking lever section which extends along the
vehicle longitudinal direction from the truck frame lateral beam toward the center of
the truck frame, and being arranged to be opposed to the first stub link; and a fourth
stub link extending between the journal member and the truck frame lateral beam on
the vehicle rear side and arranged to be opposed to the second stub link; wherein
both ends of the pivotal arm sections of the first stub link and the third-stub link and
both ends of the second stub link and the fourth stub link, are respectively attached to
the journal member and the truck frame lateral beam so as to be pivofable around an
axis extending in a vehicle height direction; wherein coupling pins are provided at
one distal end of the interlocking lever sections in the first stub link and the third stub
link; wherein long holes extending in the vehicle longitudinal direction are provided
at the other dista} ends of the interlocking lever sections in the first stub link an.d the
third stub link; and wherein the coupling pins and the long holes engage with each
other, whereby the ﬁrst stub link and the third. stub link are configured to be
pivotable in synchronization with each other.

Accordingly, in the case in which the vehicle enters a curved track, if a wheel

on an outside rail side of the pair of wheels comes into contact with the track and



- 16 - [Figure 11] Figure 11 is a control flow of an actuator of the
‘vehi ¢l e that passes on a curved track in the fourth enbodi nent of the
present invention. [Figure 12] Figure 12 is a control flow of the actuator
of the vehicle that exits the curved track in the fourth enbodi ment of the
present invention. [Figure 13] Figure-I3-is an explanatory di agram show ng
a conventional |ow floor vehicle during curved track traveling. [Figure 14]

Figure 14 is a,plan view schematical | v showing a.truck of t conventio

| ow f1 oor JfPé‘Fﬁ %‘Peé’.ter‘]j[tﬁiﬂb%%erl%‘]ie B tﬁ%?fﬁ/‘i‘% Wlé\ﬁ’ég??tb@ A iaBRﬁ%chBﬁ%}ﬂ ly "
showi ng the truck of the conventiqgnal |ow floor vehicle._ [Figure 16] Figure
16 is a fresmber epthschicla frendisids. S15d0MAA METROY TUAR SORS 1R IBWES%M i o]nal Igow

floor vehicle. Description of Enbodiments [0026] First Enbodi ment
pivotal movement of the first stub link and the second stub link. At this point,

concerning the pair of wheels on the vehicle front side, the wheel on the dutside rail
side moves toward the vehicle front side, and the wheel on the inside rail side moves
toward the vehicle rear side.  As a result, the wheels change to a state in which the
wheels more surely run along the curved track. The wheels can enter the curved
track at a small attack angle.

[0022]

When the journal member on the vehicle front side turns, the first stub link
and the third stub link pivot in synchronization with each other, and the journal
member on the vehicle rear side turns in association with the journal member on the
vehicle front side. Therefore, even if the truck is affected by force acting on the
vehicle, cant and slack in the curved track, and the like, the journal members on the
vehicle front side and the vehicle rear side can surely turn in association with each
other so as to correspond to the curved track without separately moving. As a result,
the wheels which are provided in the journal members, change to a state in which the
wheels more surely run along the curved track. The wheels can enter the curved
track at a small attack angle. When the vehicle énters the curved track, contact
pressure between the wheel on the outside rail side and the track is relaxed, lateral
pressure on the vehicle is reduced, and occurrence of vibration ahd creaking sound of
the vehicle is prevented. Therefore, riding comfortabl'eness_ of passengers is
improved, and wear of wheel flanges is reduceci.

[0023]



A low floor vehicle (hereinafter referred to as a "vehicle") in a first
‘enbodi nent of the present invention, is explained below Regarding the
first enmbodi nent, the vehicle is explained using an LRV as shown in Figure
1 as an exanple of the vehicle. In the explanation, it is assuned that a
traveling direction of the vehicle is-&vehicle front. Figure 1 is a

di agram showi ng the vehicle viewed from above. The traveling direction of

the vehicle is jndicated he arrow The vehicle shown.in Figure 1

i ncl udes two fr%ﬁ%ar&é‘ﬁi%ﬁ ]g%v ?oravr‘?élcgenﬁ%?rg?eﬁgﬁﬁvswéow8H?S?$%ng3r°fir veling on
atrack 1. As a vehicle conpgsjtion, the one internediate.vehicle 3 is

arr anged bé?ﬂmltdﬁ@PFW%atal%@%Y%&?‘?W‘débﬂﬁ%‘ﬁ’topﬁﬁd§8’&f{1$15ﬁ 0% e

provi ded between the front vehicles .2 and the internediate vehicle 3. Pin
17 - conneé&tctabk inthe yehicle qadthi direetien is prryedediin dhediidk; onssend ofitheig an axi s
extending in a vehicle vertical direction. The front vehicles 2 are coupled
to the int esstedhigabeé ov 8 toirigotabdanaper iattachaddp ane ef Gk intarlpgking levetund t he pin
connectors 5. Trucks 7 are provided under vehicle bodies 6 of the front

vehi cl es 2sedfibaelsth8 fipstauibdadk dnd théthitdrstbkdnk7 arat the otef egdioBidetrestongvel  on
the track 1. [0027] The structure of the truck 7 is explained with
reference ted éritlie hotigdatal dampar Btaabehedus thegruck fimare. t Tae dirstrsgubslidesmdi N Fi gur e
2. Atraveling direction of the vehicle is indicated by the arrow A In the

truck 7, agdiih sfbaik i9 aliswed RukAes o LpilsaderardenPiar cafvelifckr uck 7. The
vehicle body 6 (shown in Figure 1) is supported by this truck frane 9. Two

truck fr am?ra’vﬂlhgcﬁ*thé)@aﬁﬁe,% £ B ADIiAdAr RackaRivelife Y @E Relicleasthen, are

di sposed int truck frame 9 spaced apart fromeach other in’a vehicle
| ongi t udi nal_. di r ect.i on. i ]EE ugk: fr : ~frane
| ongi t udi né?sugénéﬁéﬁé’gﬂleex@g{lzégﬁg@ﬁnﬁ etrhep‘\lllré I c{){g’ %151&0? E%‘l %5} gtﬁ?}&el%?llq &c()n,
respectivel rqgss.th wo truck fra | at.eral bea &, re.di sposed
spaced apatﬂ%/e t?’}rg ﬁﬁ@&ﬂﬁ( %"t‘ﬂ’@r&’? ﬁnffaﬁ g aggﬁ?vgﬁlgg’vﬁmat% RAgT I%éit tfygﬁg r%éﬂ?%
Journal nenbers 10 are respectivel rovi ded at t front end. and the rear
end of t her?‘fﬂ’cti?e ?‘P%{ﬁ%m?l Retidi ﬁ%‘?/‘“%ﬁ%{fn%fddﬁﬂ?“ﬁe@ s iogma! MEmPeS ARk fr ame
| ateral beans 9a are | ocated closer to the center _of the yehicle
| ongi t udi n&re Wheedcen ts bapg et svd Svang pan bepseisaied. 13 hergfqrg, the gffecthieel s 8 i s
attached at both ends in the vehicle width direction of each of the journal
nmenbers 10 explamed mbotsecapi heaneisirelisbhveleined and jraveling steabilty surBg thebout  t he
sane axis 8a. \Weel flanges 8b are provided at edges on the inner side of
t he vehi cl dinesrdtdek diavelitg ofithefeliible isimepebeed8. The journal nenber 10 is
configured to extend near the road surface between both

[0024]

Regarding the low floor vehicle of the present invention, an actuator arranged

along the vehicle width direction and configured to be capable of reciprocatingly

moving in the vehicle width direction is provided in the truck, one end of the actuator

is attached to one of the interlocking lever sections in the first stub link and the third

stub link, the other end of the actuator is attached to the truck frame, and the

operation of the actuator is controlled according to a linear track traveling state of the

vehicle and a curved track traveling.stafe of the vehicle, whereby the journal member

is configured to be capable of turning with respect to the truck frame. The pivotal

movement of the first stub link and the third stub link can be controlled by the

actuator. Therefore, it is possible to cause the wheels which are linked to the first



- 18 - ends to which the wheels 8 are attached. Conical rubber nmenbers 11
‘are di sposed, as shaft springs of the wheels 8, between the truck frane

| ongi tudi nal beans 9b and the ends of the journal nmenber 10. The ends of
the journal nmenbers 10 are attached to the truck frane | ongitudi nal beans
9b via the conical rubber menbers 11.-The conical rubber nmenbers 11 are
configured to absorb vibration which is applied froma vehicle verti cal
direction fromthe eels 8, and are con ured to enabl.e the journal
menbers 105%8 lpkepd %]ettﬁirﬁéa%ée# PGSR e e el O iray S " pai r
of stub links 12 on the left and right in the vehicle wdth direction which
ext ends bettgskringledys fareramplanhel eperatian ohhg #rYgtos krTesREn{iBg fndr nenber 10,
are provided on each of the vehicle front side and the vehicle rear side of
the truck gurvBbtrhckends 12a of the stub links 12 are attached to the truck
frame | ateral beam 9a and the journal nmenber 10 so as to be respectively

pi vot abl e &tefiDdsqpiptiot @f Daxwemigahi ch extend in a vehicle height direction

[ 0030] Axes 12b passing both the ends 12a of the pair of stub |inks
12, are arf@rged to Wi den a space between the axes 12b in the vehicle width
direction going fromthe truck frane |lateral beam 9a toward the journa

menber 10. [Fibgrea] §9guked i0hn bhRarsdiorp didghdes shodvieg asew erehveiidleduang y at one
|ntersect|on 13. This intersection 13 coincides with a mddle point 14 of

the truck fh’h@eg‘iragk kﬁ@éf@qnatﬁ@kmwﬁ&%?trferbre@nmlv&hm%n axis 8c of the

vehicle exte ng in vehicl e longitudinal direction in the center of

the vehi cl @fﬁ‘hx@tég %Jr@% 1a91%¥¥?§£}ée§ﬂ§?a‘?ﬂ' %o&ﬁqﬁ"ﬁ‘?@él@oﬁhé"@éﬂlae%{Henear

track trav an axis the ve extending in the

vehicle w dt d|r i n the cent r between the wheels 8 on the vehicle
front side SH§moRd! gﬁogbgzyggpt ilog

while a linear track traveling state,
| ntersect \f\f:lgure%?%hgure is an expl%ngatc;ry[wew éll‘]owmg the low floor vehicle during

curved track traveling in the first embodiment of the present invention.

[Figure 4] Figure 4 is a plan view schematically showing a truck in a vehicle in a
second embodiment of the present invention.

[Figure 5] Figure 5 is a plan view schematically showing a truck in a vehicle in a
third embodiment of the present invention.

[Figure 6] Figure 6 is a longitudinal sectional view showing a schematic structure of
a restoring rod in the vehicle in the third embodiment of the present invention.
[Figure 7] Figure 7 is a plan view schematically showing a truck in avehicle in a
fourth embodiment of the present invention.

[Figure 8] Figure 8 is an explanatory diagram showing a low floor .vehicle during
linear track traveling of the vehicle in the fourth embodiment of the present invention.
[Figure 9] Figure 9 is an explanatory diagram showing the low floor vehicle during
right-curved track traveling in the fourth embodiment of the present invention.
[Figure 10] Figure 10 is an explanatory diagram showing the low floor vehicle

during left-curved track traveling in the fourth embodiment of the present invention.



St opper nmenbers 15 are provided in the truck frame |ateral beans 9a. The
'stopper nmenbers 15 are arranged spaced apart from edges on the outer sides
in the vehicle width direction of the stub links 12 so as to regul ate

pi votal movenent on the outer sides in the vehicle width direction of the

- stub links 12 to a fixed anount. In theléstopper nenbers 15, stopper rubber

nmenbers 15a are provided in sections in.contact with the stub |Iinks 12.

| mpact during contact of the stub links 12 and e stopper nenbers 15 can
be reli eved[.FglJ?%éﬂ Figure 11 ‘RéQCQPHPln%O‘g Ggﬁl aé“@‘@h?ftctF‘E VFWC{%HEatfHaF%eF °BRbodi nent ,

an operation in traveling a curved track, is explained with reference to

Fi gures 2 asvel tramkgnthe fpurty epbepigsns of GpBrateabiny #iqPehi cl e vi ewed from
above. A traveling direction of the vehicle is indicated by the arrow A
When t he frdingure @B Eigare2l 2018 atdeatrolehow béthe actyator oif the eahide that pritsdhe ved t rack,
at first, the pair of wheels 8 on the vehicle front side, enter the curved
track, and t¢ureednvnaedd inftheafogeh 8mboflimdne ofthepreseBt immemtipnout si de rail si de cones
into contact with the track 1. At this point, force directed to the inner
si de in the[Rigltt ¢BEFigufd I idiah@gpiaditoryi dagddpitodthd ®cdhi@niiondl tal flgenber 10
fromthe wheel flange 8b. Therefore, the journal nmenber 10 turns so as to
foll ow t he RiN&Qt aliri maeNtradk trdvefinpai r of stub links 12, the wheel 8 on
the outside rail side noves to the wheel front side, and the wheel 8 on an

i nsi de rai'%ﬁ%&@mpm o 2 S DSHINBHEG! BhérRRballs sHGwinE RARE&Yrene t he pair of
wheel s 8 an he journal nenber 10 on the véhicle front side turn toward

the vehicle E S nipgle 0 with reference to a center 0 of a
curvature r%%{vggﬁ%%%&%%ﬁéefor?&rvéd track. [0033] - 20 - In the front
vehicle 2 op..the icl ront . si.de, subsequentl.y. the paid, of wheels 8, on
t he vehi cl e&rl%%{? léfgltg}“eglréléla Sf%ee“?&vﬁ’l’s\%eénaﬁ?ag%ﬁ,ovg}r[f% theyge Oefréq1 ®flange 8b of

t he wheel 8 :on the Pts'de rail side conmes into contact with the track 1.
At this poi ?ﬁn,"e‘f‘tb(fr@g Oéﬁb‘é?:rtv gmtl% the inner side in the vehicle width
direction fromthe vehicle flange_ 8b, is apPI ied to the journal nmenber 10.
The wheel slfdgure i) bigpss eiserfpnt vigwebemptisal ys%‘oé’én&@eft%llci‘(?%‘k{ehe pi vot al
nmoverment of the pair of stub links 12, and noves to the vehicle rear side,
and t he wheednvgntymal leav floesidiclai | side noves to the vehicle front side.
Therefore, the pair of wheels 8, and the journal nmenber 10 on the vehicle
rear side, Desoniptionaf Bmbhdimesitd cl e rear side by the angle 0 with reference
to the center O of the curvature radius R of the curved track. As a result,
the mddl e @oR6t 14 of the truck frame 9 passes the center between the pair
of tracks 1. Such an operation is also perforned in the front vehicle 2 on
t he vehi cl e rearFisst @enboliR]

A low floor vehicle (hereinafter referred to as a "vehicle") in a first
embodiment of the present invention, is explained below. Regarding the first
embodiment, the vehicle is explained using an LRV as shown in Figure 1 as an
example of the vehicle. In the explanation, it is assumed that a traveling direction
of the vehicle is a vehicle front. Figure 1 is a diagram showing the vehicle viewed
from above. The traveling direction of the vehicle is indicated by the arrow A.
The vehicle shown in Figure 1 includes two front vehicles 2, and one intermediate
vehicle 3 traveling on a track 1.  As a vehicle composition, the one intermediate
vehicle 3 is arranged between the two front vehicles 2.  Connecting sections 4 are

provided between the front vehicles 2 and the intermediate vehicle 3. Pin



Wien |large force is applied to the journal nenber 10 fromthe wheel flange
‘8b, t'he journal nmenber 10 turns, and the wheel 8 is about to be noved by a
degree equal to or greater than a fixed amount which destabilizes traveling
of the vehicle, the stub links 12 attached to the journal nenber 10, cone
into contact with the stopper rubber nelfbers 15a of the st opper menbers 15.
[ 0035] As expl ai ned above, according to the vehicle in the first _
enbodi ment- of the present  invention, in the tr ck 7 of the front vehicle 2,
the j our nalCORBFRSIS Sge Pinvifeddp thesconaeqting seonbalpPe 8 &¥iS FSIFBABRIN Bf t he
stub links 12. The pair of wheels 8 on the vehlcle front S|de and the

vehi cl e r eavehisleecrtieal divegtigret Nee fyant vehiples 7 gacouiedrionbe imtamediiey t r avel s
-along the curved track at a small attack angle 13 Contact pressure of the
wheel .8 on vtehelodiss s Yeadapalsie dé tiamigg tatmind thepkn donnpgorsel. axlatcks harer al
pressure of the - 21 - vehicle is reduced, and occurrence of vibration and
creaki ng squtodigdedhinddreekielri twldées Gacrfehq:)frememhiekds 2 ThvhetloBeproviddd ngtheonf ort  of
passengers is inproved and wear of wheel flanges 8b is reduced. [0036]
Accordi ng tieudkbe vebidflg@rddottReel dn the nadibodi ment of the present invention,
inthe truck 7 in the Iiner track traveling state, the intersection 13 of
the axes 12popf) the stub links 12, coincides with the mddle point 14 of
the truck frarre 9 expl ai ned above. The niddle point 14 of the truck frame 9

passes the cent efy, Qb Lig 9@5& trfaé @&ﬁarlﬂed WilhGERF Qe to &@wﬁwrmqfstae@eel s 8

surely run al ong the curve tra ance in the vehicle wd

‘direction c?urmgcl%%are@é\%ﬁmé Qﬁo&frlfnvﬁgu}erfcﬁ ﬁveﬁngsmcltlgf) 0?%@%1%&' €.

indicated by the arrow A. In the truck 7, a truck frame 9 is provided as a frame

- member of the truck 7. The vehicle body 6 (shown in Figure 1) is supported by this
truck frame 9. Two truck frame lateral beams 9a extending in a vehicle width
direction, are disposed in this truck frame 9 spaced apart from each other in a vehicle
longitudinal direction. Furthermore, in the truck frame 9, two truck frame
longitudinal beams 9b extending in the vehicle longitudinal direction, respectively
cross the two truck frame lateral beams 9a, and are disposed spaced apart from each
other in the vehicle width direction.
[0028]

J ourﬁal members 10 are respectively provided at the front end and the rear
end of the truck frame longitudinal beams 9b. Ac-:cordingly, the truck frame lateral
beams 9a are located closer to the center of the vehicle longitudinal direction than the
journal members 10. A pair of wheels 8 is attached at both ends in the vehicle
width direction of each of the journal members iO so as to be pivotable
independently from each other about the same axis 8a. Wheel flanges 8b are
provided at edges on the' innér side of the vehicle width direction of the wheels 8.

The journal member 10 is configured to extend near the road surface between both



[ 0037] According to the vehicle in the first enbodi nent of the
'preseént invention, a pivoting anount of the stub links 12 is restricted by
t he stopper nenmbers 15. As a result, a turning anount of the journal nenber
10, and a novenent anount of the wheel 8, are restricted. Therefore, the
wheel 8 surely rins along the curved tiéck, and can enter the curved track
at a smaller attack angle, |large novenent of the wheel 8 is prevented, and
traveling stabil.j.t. f the vehicle.is epsur 0] ecy Eg& j ment

A vehicle Fﬁ&éos%%é%gleewn%eghﬁ W%Iﬁtah%(fhe heeé?lgglglﬁ?gﬁr%%%%ﬁe%ogp?% e p?al’ned
below. In th econd -eppodi.nment S in the first .enbodi t., the vehicle is
expl ai ned &@s? Sé’ﬁmﬁﬁ Vﬁ}?eg‘ﬁa}?ﬁ Wéeﬁfhenﬂg(\f@mecl%gl&%uﬁg’?%n%g%?Jilcgur ation

of the vehicle in _the second enbodi nent lsﬁéﬂe_sa as the configuration of
the vehi cl &4 5hdp REthEilPemabReBariEht . TheshioMahe ioummmembers Hhaame as t hose
in the first enbodinent, are - 22 - explained using reference nunerals and
si gns, and akaghed tathes truck feameaslongitudinal beams Yhuiafthe eqnicahpibermsmbetoiponent s
~different fromthose in the first enbodi nent are explained. In the
expl anat i oThefotnika rebbeymierebdrodil meerdopfigtred $o ahserhmgtiratinm whacht is appli¢dng

direction of the vehicle is a vehicle front. [0039] The structure of
t he truck Tromna vétdcleeedivdl dindntidn fem thesviexrls|Sanmbaewbtfigured 8r erabke the t he
truck 7 in a linear traveling tine state shown in Figure 4. In Figure 4, a

travel i ng gouredtmanbest 10 hetive hiitlrespest tonkh eadkefbnby9.an arrow A Afirst stub
link 21 is disposed on the vehicle front side of the truck 7. A pivotal arm
section 22igi@dyan interlocking |ever section 23 are provided in the first
stub |ink él. +he pi votal arm section 22 extends between the truck frame

lateral beam 9a,3ng. iM&.d PRI o' B aJJdQ‘ié?l@ir{mgvgﬁme%ﬁﬁﬂ difddiof! de. Both

ends 22a of the pivotal armsection 22 are attached to the truck frane

ateral iRl WG AU B IRl d 0% &0 DO RARNG 10,

respectively arou pIvot: axes extending 1n the ve

0040 The. i nt er | qcki l.ever ction,23 is. forned,t end,al on
Lo veni of & mRgideRaf st o Peafef B gkt R 6 veficlobied dufihSiz 0n%on
the vehicle fron ide toward t center of the truck fra 9. A couplin

o ban § s Bt Grts et tis oy ekl £F atghed e Fobk e H1e b Sa 88 Ton 33,
This coupling pin 23a is_arranged on the axis 8d of the vehicle which

ext ends i n thieumshmembend @ shagiorkedesnsatiyely pivataplerramdgiyeialerres pdudhheel s 8

on the vehicle front side and the vehicle rear side.
extend in a vehicle height direction. '

[0030]
| Axes 12b passing both the ends 12a of the pair of stub links 12, are arranged
to widen a space between the axes 12b in the vehicle width direction going from the
truck frame lateral beam 9a toward the journal member 10. The axes 12b of the
stub links 12 cross each other only at one intersection 13. This intersection 13
coincides with a middle point 14 of the truck frame 9 located at an intersection in
which an axis 8c of the vehicle extending in the vehicle longitudinal direction in the

. center of the vehicle width direction between the pair of wheels 8 while é linear track
traveling state, and an axis 8d of the vehicle extending in the vehicle width direction
in the center between the wheels 8. on the vehicle front side and the vehicle rear side

while a linear track traveling state, intersect with each other.



[ 0041] A second stub link 24 is further provided on the vehicle front
'side‘of the truck 7. The second stub |ink 24 extends between the truck
frame | ateral beam 9a and the journal nenber 10 on the vehicle front side.
Both ends 24a of the second stub link - 23 - 24 are attached to the truck
frame lateral beam 9a and the journal- Hember 10 so as to be pivotable
respectively around pivotal axes extending in the vehicle height direction.
[ 0042] Q third stub link 25 is disposed on the vehicle rear side of
the truck P93%he third stub link 25 is arranged to be opposed to the first

stub Iink 21. A pivotal armsection,26 and an interlocking |ever, section 27
are provided i rSt?H’f&rﬂﬁmk{?r%]tiHeIHr‘h‘Rd%{n tg‘?}%’“{k {;%rpgiat%rplﬁt?egg'@ﬁaon%gg ext ends
between the truck franme | ateral beam 9a and the journal nmenber 10 on the
vehi cl e resioprsr demiBet 1 andsrapsrd wecedapapifiom adees omtbeeutpiondesgn 1% at t ached
to the truck frame |ateral beam 9a and the journal nenber 10 so as to be

pi vot abl e vedgesidthalinpctaomoafitte piubdinks 12sess oxezdate piyotal mevemeahdrthe hei ght
direction. [0043] The interlocking | ever section 27 is formed to

ext end al ongert dides\ie hectehidlongdth ditectidn afithegtib dnks Fowm & fivced ammdat.f r e
| ateral beam 9a on the vehicle front side toward the center of the truck

frame 9. Ahb@,a% bBohemBdi8 15sstepper retsbeinehtbersdisatagd prenidledin sdedonginer | ocki ng
| ever section 9. This long hole 27a is formed to extend in the wvehicle

| ongi t udi nglnegdk H8GLthOBUB WnRS 130 GWALERMUPLcheact HEHE SuBlIinkY 1PkAd $hda of the
first stub l'ink 21. The coupling pin 23a of the first stub line 21 engages

with the Igggpgﬁﬂeqn&]ﬂ?é%lt&erehﬁgdq stub link 25. In the linear traveling
upli a

state, the c ng pin Is located in the center in the vehicle
Iongitudin&k ?1rection of the long hole 27a. [0044] A fourth stub
link 28 is a her disposed on the vehicle rear side of the truck 7. The

fourth stub |ink 28 extends bet the truck f lateral beam 9a and th
| our nal monber AERHSE RIS 1 e TR BOb A GRC D0 SR K our th

stub Tink cuﬁed track, is explained with reference to Figures 2 and 3.  Figure 3 is a diagram
showing the vehicle viewed from above. A traveling direction of the vehicle is
indicated by the arrow A.

When the front vehicle 2 on the vehicle front side enters the curved track, at
first, the pair of wheels 8 on the vehicle front side, enter 'Fhe curved track, and the
wheel flange 8b of the wheel 8 on an outside rail side comes into contact with the
track 1. At this point, force directed to the inner side in the vehicle width direction,

-is applied to the journal member 10 from the wheel flange 8b. Therefore, the
journal member 10 turns so as to follow the pivotal movement of the pair of stub
links 12, the wheel 8 on the outside rail side moves to the wheel front side, and the
wheel 8 on an inside rail side moves to the vehicle rear side. Therefore, the pair of
wheels 8 and the journal member 10 on the vehicle_ front side turn toward the vehicle
front side by an angle 8 with reference to a center O of a curvature radius R of the
curved track.

[0033]



- 24 - 28 are attached to the truck franme |ateral beam 9a and the journal
'menbér 10 so as to be pivotable respectively around pivotal axes extending
in the vehicle height direction. [0045] An axis 22b passing both the
ends 22a of the pivotable armsection 22 of the first stub link 21, and an
axi s 24b passing both the ends 24a of -2fe second stub |ink 24, are arranged
totilt so as to widen a space between the axes 22b and 24b in the vehicle
width direction wt oi fromthe truck frame | ater eam.9a. toward t he
journal nenmber _egﬁggyﬂgﬂaégngﬁggﬂﬂgeEgPLM?ﬁguéﬁagm§E%, PYHE pivotabl e
armsection 26 of the third stub link 25 and ap axis 28b SSi oth the
ends 28a ofhesle 85 oritheryeliclpreps sige, spter Q’feecuéYetdéF?ﬁgna“{d&ﬁ? i“s'f’e i § @8 B?V\A’ den a
space between the axes 26b and 28b in the vehicle width direction with

goi ng fr onthenshaet §or the ewreide saikyids carpemintconiishMithithetradul-natt hismber 10.
These axes 22b, 24b, 26b, and 28b cross one another .only at one

i nt er sect i poinRJorcEldirscted taths duter owde 20 theoichislawilthvlirectiomgTom dell eehpdé nt 14 of
the truck frame 9 in the same nanner as the first enbodi nent. [0046]

Pl ural stofipgge & idaypdic3d thegoyrnaivtherabler 10. t Thetwheek8 bn dneodtdtdetradk beans 9a.
~These stopper nenbers 30 are respectively arranged spaced apart from edges
on the out eide3ir@eso ad 1 fHhew e piodbral mostemertiof eiet padinof sodb likles 12, wd al arm
section 22 in the first stub link 21, of the second stub link 24, of the

pi votal ar mseetd @B véicleRedrifiel Bhd theSAHMR! § bAkhedasid@ Ml Qe td®ed BURE h St ub
i nk 28. The pivotal novenent on the outer sides in the vehicle width

|
di rection QfnitR&du gﬁE. t ?hér@%;é,hhééléipof Whi3s @ ind e jolrhal AReh1RB10 b

regul ated to a fixed anount such stopper nenbers 30. Stopper rubber

e S, 508 ARt A58 i bR VBRI TR bR o o

of the fir
stopper ne?gjﬁlléscegt%f OCo%Qhebceur{/grlur%xrg iug)ﬁ cgfqﬁe g&rggé) ?r!c’lckr. ub sear rergglrtT,t{Eer r%icﬁﬂg '

point 14 of the truck frame 9 passes the center between the pair of tracks 1. Such an

operation is also performed ih the front vehicle 2 on the vehic'le-rear side.
[0034]
When large force is applied to the journal member 10 from the wheel flange
8D, the journal member 10 turris, and the wheel 8 is about to be moved by a degree
equgl fo or greater than a fixed amount which destabilizes traveling of the vehicle,
the stub links 12 attached to the journal member 10, come into contact with the

stopper rubber members 15a of the stopper members 15.

As explained above, according to the vehicle in the first embodiment of the
present invention, in the truck 7 of the front vehicle 2, the journal member 10 turns
so as to follow the pivotal movement of the stub links 12.  The pair of wheels 8 on
the vehicle front side and the vehicle rear side, turn together with the journal member
10, and travels along the curved track at a small attack angle p. Contact pressure of

the wheel 8 on the outside rail side and the track 1, is relaxed, lateral pressure of the



[ 0047] . Regardi ng such a vehicle in the second enbodi nent, an
‘operdtion in traveling on the curved track is explained wwth reference to
Figures 3 and 4. Figure 4 is a diagram showi ng the vehicle viewed from
above. A traveling direction of the vehicle is indicated by the arrow A
Wien the front vehicle 2 on the vehicl-@lfront side enters the curved track,
at fLrst,dthe pa%r of wheels 8 on the vehicle front side, enter the curved
track, and the eel flange 8b of the. wheel on.the oytside rail side,
cones into ¥ I‘Pﬂea‘étre‘%blcﬁllr PHETFHIR® ?PVIRfa“PW"EdB‘H‘éﬁI}Wg, S%“BH%%% %Frvggftcléad to the
inner side in the vehicle width direction is applied to the journal nenber
10 from t herqBwaented.anbeerefore, TidigaogHart of P?ésﬁnégfghsallm%ﬁ‘ﬁﬁie@dl F¥ M ns so as
to follow the pivotal novenent of the first stub link 21 and the second
stub |ink 2uheet Aanggadblis ®dueed he outside rail side noves to the vehicle
front side, and the wheel 8 on the inside rail side noves to the vehicle
rear side. [POBD&I8] At this point, the first stub link 21 and the third stub
link 25, pivot in synchronization with each other according to engagenent

of the coupling Aicorddatocthe Veiticlkiin te fibtembbdintendf tha grestre iheangiohpine 27a of
the third stub link 25. Therefore, the journal nmenber 10 on the vehicle

rear side, thelkfsk 7n tHReinepPRA trevetlhg eafel o intdrsdction i BibAiHegxds 12sdf tha of the
journal menber 10 on the vehicle front side. In the journal nmenber 10 on
the vehi cl e BAiksSI08oinkiaBs WHE Bhe BidelMe SR 194F Hedfick FameS) Sgplamyes to the
| aboye. The middle point 14 of the truck frame 9 passes the center of the pair of
tracks 1. Therefore, the pair of wheels 8 surely run along the curved track in
balance in the vehicle width direction and can enter the curved track at a smaller
attack angle.
[0037]
| According to the vehicle in the first embodiment of the present invention, a
pivoting amount of the stub links 12 is restricted by the stopper members 15. Asa
result, a turning amount of the journal member 10, and a movement amount of the
wheel 8, are restrictgd. Therefore, the wheel 8 surely runs along the curved track,
and can enter the curved track at a smaller attack angle, large movement of the wheel
8 is prevented, and traveling stability of the vehicle is énsured.
[0038]
Second Embodiment
A vehicle in a second embodiment of the present invention is explained below.
In.the second embodiment, as in the first embodiment, the vehicle is explained using |
an LRV as an example of the vehicle. A basic configuration of the vehicle in the
second embodiment is the same as the configuration of the vehicle in the first

embodiment. Components that are the same as those in the first embodiment, are



vehicle rear side, and the wheel 8 on the inside rail side noves to the
vehicle front side. At this point, the pair of wheels 8 and the journal
nmenber 10 on the vehicle - 26 - front side, turn toward the vehicle front
side at the angle O with reference to the center 0 of the curvature radius
R of the curved track, and the pair of 2dheels 8 and the journal nember 10
on the vehicle rear side turn toward the vehicle rear side by the angle O
with reference.tq the center 0 of th% curvature radi,us R of ﬁhe.c rved
track. As &<PREf usinggeferange PumpElsARd SRt AP e 0T PRIRFSSIPRILEY ( he
center between the pair of tracks . 00Q49] ) en large force is

appl i ed t o firsiembodiment nERBEPDaS @‘}%Fﬁ[“lt %@m\m&svn fl'iegﬂ&een@?d%f‘ﬁ& aur nal
menber 10 turns, and the wheel 8 is about to nove by a degree equal to or
great er thanplineixeth Geasyplanating ofdesteapid srotogimentyi)siasgiregd thald vehi cl e. The
first to fourth stub links 21, 24, 25, and 28 attached to the journal

menber 10, teeking ditastionnf thetvehicidistahehstedpmer rubber nmenbers 30a of the

st opper nenbers 30. [0050] As expl ai ned above, according to the
vehi cl e in[oted])second enbodi ment of the present invention, effects the sane
as those in the first enbodi ment are obtained. In addition, the first stub
link 21 and t he ThbistractateWT thd tck2bin thé véabnd embodimbiitds exmainedwidht h each

ot her. Accordingly, the journal nenber 10 on the vehicle rear side turns in

associ at i ORefdhdnRe t@eltRk Mah aTREREFavEInOfimé BBte WBEWE LEFfziRY. Shd@gure

Therefore, even if the truck 7 is affected by force acting on the vehicle

body 6 and @Q@Eavelﬁl\%gtﬁ%‘egtigﬁ of R Vehitf is iflida28 vyuh\uedw A ack, fikf\Qut QHK nal

menbers 10 én the e front side and the'vehicle rear side, can surely

_ : o . ) dq i K
wthout sepdrSeePgeasyihy Qe BoREhar br 88 phf Fof BRI Ao Rellf e frac
journal nenber, 10,

o0l e e S ENOE S Sl DA R DR B B S L
attack angla?r'n section 22 extends between the truck frame )ateral beam 9a and the journal
member 10 on the vehicle front side. Both ends 22a of the pivotal arm section 22
are attached to the truck frame lateral beam 9a and the journal member 10 so as to be
pivotable respectively é.round pivotal axes extending in the vehicle height direction.
[0040]

The interlocking lever section 23 is formed to extend along the vehicle
longitudinal direction from the truck frame lateral beam 9a on the vehicle front side
toward the center of the truck frame 9. A coupling pin 23a is provided at the distal
end of the interlocking lever section 23.  This coupling pin 23a is arranged on the
axis 8d of the vehicle which extends in the vehicle width direction in the center
between the wheels 8 on the vehicle front side and the vehicle .rear side.

[0041]
A second stub link 24 is ﬁ,lrthg:r provided on the vehicle front side of the truck

7.  The second stub link 24 extends between the truck frame lateral beam 9a and the

journal member 10 on the vehicle front side. Both ends 24a of the second stub link



- 27 - [0051] Third Enbodi nent A vehicle in a third enbodi rent of the
'preseént invention is explained below. In the third enbodinent, as in the
first and second enbodi nents, the vehicle is explained using a LRV as an
exanpl e of the vehicle. A basic configuration of the vehicle in the third
enbodi nent is the sane as.the configuration of the vehicle in the second
enbodi nent. Conponents the sane as those in the second enbodi nent, are
expl ai ned usi ng reference nuneral s, and .signs and t he names, are the sane as
those in the# a&cagaehesip s tﬁﬁhﬁﬂ%}%&éﬁ@ﬁﬁl@gaﬁ%fﬁ ERYDG F%%Wsﬁ%dgéo 2h'e he
second enbodi nent are explained. In the explanation of the third -
embodi ment , b¢ pivpieblesssnestivaln atouad pivelal laxesgxgndiag in Bp velickehsighehicle is to a
vehicle front. [0052] The structure of the truck 7 in the third
enbodi nent disectiopl ai ned with reference to the truck 7 in the linear
traveling state shown in Figure 5. A traveling direction of the vehicle is
i ndi cat ed bjooube arrow A. As an exanple, a restoring rod 41 is provided in
the truck 7. As another exanple, a horizontal danper may be provided

i nstead of the rgshied 5tod likRd54d disgdred be fHeakhioly réapdidé bf g tauckangéltheal ong t he
vehicle width direction, and is configured to be retractable in the vehicle
wi dt h di r ectyj @y nek 2Nd a?xfan%él?tof‘&i%?béeﬂgo medird dubsink2 ac heglvéial @ae of the

i nterlocking |l'ever sections 23 and of the first stub Iink 21 and the

third stub Link -%gm'&gn ﬁﬁeﬁ&kﬁg 13%%&&&8&%%@5@%@&%% i @Ghngs i n the

vehi cl e vertica irection. T er end of the restoring rod 41 is

ttached t I t 9
of  tho- truckir PRRE gith SR AR B g e R BN T the

vehicle ver }olu%?all o528 15 Q0 thd O926L rear si38 ~Both ends 26a of the pivotal arm

section 26 are attached to the truck frame lateral beam 9a and the journal member 10
s0 as to be pivotable respectively around pivotal axes extending in the vehicle height
direction.

[0043]

The interlocking lever section 27 is formed to extend aldng the vehicle
longitudinal direction from the truck frame lateral beam 9a on the vehicle front side
toward the center of the truck frame 9. A long hole 27a is drilled at the distal end of
the interlocking lever séction 27. This long hole 27a is formed to extend in the
veﬁcle longitudinal direction so as to correspond to the coupling pin 23a of the first
stub link 21. The coupling pin 23a of the first stub line 21 engages with the long
hole 27a of the third stub link 25. In the linear traveling state, the coupling pin 23a
is located in the center in the vehicle longitudinal direction of the long hole 27a.
[0644]

A fourth stub link 28 is further disposed on the vehicle rear side of the truck 7.
The fourth stub link 28 extends between the truck frame lateral beam 9a and the

journal member 10 on the vehicle front side. Both ends 28a of the fourth stub link



An exanple of the structure of the restoring rod 41 is explained with
reference to Figure 6. A piston rod 42 extending along a |ongitudinal
direction of the restoring rod 41, and a cylindrical cylinder 43 extending
along the longitudinal direction, are provided in the restoring rod 41. A
. head section 42a is provided at the di-%al end of the piston rod 42. A cap
section 42b is provided at the proximl end of the piston rod 42. A rod
section 42c extends between the head section 42a and the cap section 42b. A
coi | spri ng8pse pEaghed e thedruck fame lateel hgam Spanddhe jourpad regmbaiddsoasto A
~recessed section 43a is provided on an inner circunferential wall of the

i nternal sp=mgevahblehespestivetiapuadpiyaichaxdsgxiendiag soibe vepielerhgighd can be
arranged in a conpressed state. The coil spring 44 is arranged in this
recessed setitection.43a. Furthernore, guide washers 45 are respectively

di sposed at both ends in the vehicle width direction of the coil spring 44.
[ 0054] [00431e gui de washers 45 are pressed against both ends in the
vehicle width direction of the recessed section 43a by pressure fromthe

coil spring 44 iAn HNe200PRERSIREh Gt ah@s 278N tHeQvtalE h8f séationa2 dffike pi st on
rod 42 is arranged to pass through the coil spring 44 and the gui de washers

45. One of #heshieadk 98CNd0R AZDBHsIRELGR R8s DAOARE sécong Sfbilgur ed to
conpress the coil spring 44 while engaging with the gui de washer 45 during

novenent in,th ' I i T ' ' 425 41 [:0 0251
As expl ai nerbdd" a eo%ga?’%g%téoﬁlg?é\%ﬂoﬁtg%egg%ﬁa g%rg]g?lg{ht%tﬁggst %?f%? enbc%gi ment of the
present invention ffects the sa as,those.in e C Jent are
Obt ai ned. 1PN BnERiD Wi s RETOBT i R ot e FRE SR P BB T 25
can be returned froma state in ich.the stub |inpks _.are .pivpted during the
curved tr adR“‘E”IabV‘émbﬁbl(if ‘%‘%é’“s -2%@935-5“@21??1%*‘%6‘3% i}l‘;ﬁf g]?eeplgﬁtraglr‘?@nphe | i near
track traveling of the vehicle b& the restaoring rod 41. Furt her%&le,
vi bration ofcior2¢ pt e third,Hub lipk 25.1and 78 ajs28b RRsH 2R thei sRKs 282 efiiPf ng t he
| i near track traveling, can be absorbed by the restoring rod 41. Qccurrence
of vi br at i ofeush stubdinkoi®s Aeel arrepedsblodilt  asriel Widea agpacd ketgeghthe fsesndfdi s of
such swing, can be prevented. Therefore, it is possible to inprove
travel i ng sanald8biin yhadvahiclgwidth directear with gakg fromib¢ tmek rame haterabbani e.
[ 0056] Fourth Enbodi nent

9a toward the journal member 10. These axes 22b, 24b, 26b, and 28b cross one

another only at one intersection 29. This intersection 29 coincides with the middle

point 14 of the truck frame 9 in the same manner as the first embodiment.

[0046]

Plural stopper members 30 are provided in the truck frame lateral beams 9a.

These stopper members 30 are respectively arranged spaced apart from edges on the

outer sides, in the vehicle width direction, bf the pivotal arm section 22 in the first

stub link 21, of the second stub link 24, of the pivotal arm section 26 in the third stub

link 25, and of the fourth stub link 28.  The pivotal movement on the outer sides in

the vehicle width direction of the first to fourth stub links 21, 24, 25, and 28, is

regulated to a fixed amount by such stopper members 30.  Stopper rubber members

30a are provided in the stopper members 30. Impact during contact of the first to



A vehicle in the fourth enbodi nent of the present invention is explained
below. In the fourth enbodinent, as in the first to third enbodi nents, the
vehicle is explained using a LRV as an exanple of the vehicle. A basic
configuration of the vehicle in the fourth enbodinment is the same as the
configuration of the vehicle in the th2fd enbodi nent. Conponents that are
the sanme as those in the third enbodi nent are expl ained using reference
nunmeral s and signs _and the nanes are the sanme as those in the thjird

embodi ment fourty s 1gi 24120 @t 28 peshibe istopeer memhes £ 638 befpl3dstBnt are
expl ained. In the explanation of the fourth enbodinent, it is assuned that
a travel i ninegtapper fubheohiemhersyehi cle is a vehicle front. [0057] The

structure of the truck 7 in the fourth enbodinent is explained with
reference f0®47he truck 7 in a linear traveling tine state shown in Figure
7. Atraveling direction of the vehicle is indicated by the arrow A An
actuator 51 is Regwdidgdutina vdtecle initle sécondleentadimeattoan dpkrdt®ndn trangéag al ong
the vehicle width direction and is configured to be capabl e of

reci procat p eeyeufRRd tRitkiif et fAndE Witk h€feiindd to BichRsBiaad 4. OFgneand io0d this
actuator 51 is attached to one of the interlocking | ever sections 23 and 27

in the firghoshibhdwifk tdlvehde 1ibGed Rohfathvebd hithleRRn dis@tidd ofthdbe - 30 -

pi votabl e around an axis extending in the vehicle vertical direction. The

ot her end géﬁgg%%ﬁﬁkﬂg%ﬁéwﬁgaﬁﬁgQ$tached to a truck frame |ongitudi nal beam

9b, so as to I vot ar ou an axis extending in the vehicle vertical

direction. In F%K&%f)?}e%froﬁtm%hl%ﬁ %ﬁﬁ g{e \t%éiciles fr{)ﬁ]t S ene%get_{g ﬁ’lle c%E'\ﬂetdetrac{(OQSS]

In order to con € opera e actuator: as shown 1h Figure 8,
plural sw tches are provided in the vehicl.e. Figure 8 is a,di am show ng
Phe ves of B Bgtt oF BRFHE fa her el Boat 1t e Heroubrt etk et e o 1 s

i ndi cated by t arrow A. In e fourth enmhodinment, as an exanple, four

swi t ches 52%6@51!9@52,833&&165\5h6§§goaéwutflée%ﬁ side, comesfigo Foedt “afh Pen 52
correspondina(to the track 1 on the traveling direction rLght.siQe, and the
second swi tratk 53 Sbthierpohfiregydirestedie the perr adein thp achiglgpadthdregtiprct i on
left side, are set .in the connecting section 4 between the front vehicle 2
on the vehisappliéd tmthe gourpalamembend Oifrome theedhes] dangerfte| dhgrefqigethgct uat or 51
in the front vehicle 2 on the vehicle front side is configured to be

cont r ol | edjduynd! he=ritber 40 tsms se bs bXoHoet thdpiverat owderamittof theSf3st Sthie linki r d

swtch 54, corresponding to the track 1 on the traveling direction right

side, and thand tHerseborithtclinio?4, thoowhes Basicthe gutsidletrhie side acdved tothet he
traveling direction left side, are set. The actuator 51 in the front

vehicle 2 ogmitlogronekide] sdrtBetvhedl Seor the Gdide @lIIsRI hoveb €0 BRNehRId R by t he
third switch 54 and the fourth swtch 55. .

side.
[0048]

At this point, the first stub link 21 and the third stub. link 25, pivot in
synchronization with each other according to engagement of the coupling pin 23a of
the first stub link 21 and the long hole 27a of the third stub link 25.  Therefore, the
journal member 10 on the vehicle rear side, turns in the opposite direction of the
turning direction of the journal membér 10 on the vehicle front side. In the journal

- member 10 on the vehicle rear side, the wheel 8 on the outside rail side moves to the
vehicle rear side, and the wheel 8 on the inside rail side moves to the vehicle front

side. At this point, the pair of wheels 8 and the journal member 10 on the vehicle



[ 0060] Switching of the first to fourth switches 52, 53, 54, and 55
‘during curved track passage of the vehicle and an operation state of the
actuator 51 on the basis of this switching, are explained. In the fourth
enbodi mrent of the present invention, as an - 31 - exanple, in the first to
fourth switches 52, 53, 54, and 55, a-3wtch |located on the inside rai
side of the curved track is configured to be turned on, when the curvature
radius R of the curved track qn i ch the vehicl sses, is ual to or

'l ess than %ﬁ 1de; G%i?wafd%he_véwé%toﬁb“é%?ﬁtg? @%ﬁgé’g TSR track as
shown in Figure 8, all the first_tg fourth switches 52, 53, 54, and 55 are
of f. At theitesd) pf thechprague tadivy R 91 theccurveditisk rang; the pais phvaesls § @Bt
operating. [0062] The switching of the first to fourth sw tches 52,
53, 54 andth§Souragldneberdfermath yphiskeatar side tufnetoaerditie yehisle rearsidenley case in
whi ch the vehicle passes on a right-curved track curving to the traveling
di recti on theghgles dih redeenexpl the nederu iofitheFeuguatere 9adifs Buwf ¢heScureeda di agr am
showi ng the vehicle viewed from above. The traveling direction of the

vehi cl e i stradkdi cate@dshly, thhmiddle pwinAl 4 bfithEit@ok Erafhe & prdsdsithstersari t ch 52 and -
the third switch 54 on the inside rail side of the right-curved track, are
on, and t hgetsee0ed pawidf@ﬂacﬁs’ﬂ,and the fourth switch 55 on the outside rail
side of the right-curved track, are off. At this point, in the front
vehicles 2rppof he vehicle front side and the vehicle rear side, the
actuators %1 respectively performa contraction operation. Therefore, the

i nterlocking I E«@El} §%§é %o?%isvzitg?@{l{jﬁéﬁ% ]fbfl.lrﬂaF'ﬁuefrﬂ’t{?th $oHPihE WHEe P d the

third stub lin vot to aveling direction left side. The
oot al g g2 AR S\ ok L WDk B O, S | 25
- to or greater than a fixed amount that destabilizes traveling of the vehicle. The first
to fourth stub links 21, 24, 25, and 28 attached to the journal member 10, come into
contact with the stopper rubber members 30a of the stopper members 30.
[0050]

As explained above, according to the vehicle in the second embodiment of the '
present invention, effects the same as those in the first embodiment are obtained. In
addition, the first stub link 21 and the third stub link 25, pivot in synchronization
with each other. Accordingly, the journal member 10 on the vehicle rear side turns
in association with the journal member 10 on the vehicle front side. Therefore,
even if the truck 7 is affected by force acting on the vehicle body 6 and cant, slack,
or the like, in the curved track, the journal members 10 on the vehicle front side and
the vehicle rear side, can surely turn in association with gach other so asto-

-correspond to the curved track without separately moving. Asa ;esult, the wheels 8
provided in the journal member 10, change to a state in which the wheels 8 more
surely run along the curved track. The wheels 8 can enter the curved track at a

small attack angle.



- 32 - and nove the wheel 8 on the traveling direction left side to the
vehicle front side. On the other hand, the journal nenber 10 on the vehicle
rear side turns to the left, so as to nove the wheel 8 on the traveling :
direction right side to the vehicle front side and nove the wheel 8 on the
fraveling direction left side to the véhicle rear side. At this point, the
pair of wheels 8 and the journal nenber 10 on the vehicle front side, turn
toward the vehicle front side by the angle O with reference to the center 0
~of the curngdhe radius R of the right-curved track. The pair of wheels 8
and the journal _nenber 10 on the vehicle rear side, turn toward the vehicle
rear side by thehishEMPoGIEEh reference to the center 0 of the curvature
radi us R of the right-purvgd track. [0064] ~ The switching of the first
to fourth sw t cheshiglk ingathird gmbedingent of g prasentapeantion dhexplained lovhe
actuator 51, in the case in which the vehicle passes on a right-curved
track curvimthettbird hmbodizmest,iandn therfesttand sedopfl emdpdisments; theesepicdd wed usi ng
Figure 10. Figure 10 is a diagram show ng the vehicle viewed from above.
The- travel egglatied @sibhp @LRV at heexsple bEtheschioldi ¢ At edidxyonfigeragon ofithd. | n
Figure 10, the second switch 53 and the fourth switch 55 on the inside rai
side of thgechigletin €t 16 ehibdaHnendithe Bam@akht benfiguistionsofithe velbde anthet he
third switch 54 on the outside rail side of the left-curved track, are off.

At this poisgiondiethboRBndrt.ONEoMBBh&GkEhe 280 ad IABsMBhEseRohd ORbo&idat, afed t he
vehicle rear side, the actuators 51 respectively perform an expansion

oper ati on. i EOLGhEARKINAY InS URS 1R RO BR (RS safaZho&int he
first stub® pﬁﬁﬁg%ggﬁé&?ﬁgbtﬁﬁﬁdgstub ﬁ#né&£5 p?%ht toma?d t%e ?ré&eling
direction rjght sjde. T i : . t irst stub link 21
and the thit}?%seg?rbdngﬁ]?orﬂg@’ggtpp;@%@otng%gﬁbé %ﬁgq&ng@lg?% ngtnglsérclgé?i on left side.
[0065] - 33.- .. Accor. di ngl t he, journ er .10. on.t.he vehicle
front side empﬂgn%afeﬁé‘pfaé?e[d; é%ﬂ'lfsexp%%Veoﬂt%eg&gfﬁeegfbogl%ﬂn’tllﬂles travel ing
direction right sjde to the vehicle front side and nove the wheel 8 on the
travel i ng @FiEed B alté?vﬁhgg_ é’éectt’é’nt"%éhev@lﬁc& B8 1Q @g&ug edB0tn t he ot her hand,
the journal nenber 10 on the vehicle rear side turns to the right, so as to
nove the whe@i2]8 on the traveling direction right side to the vehicle rear
side and nove the wheel 8 on the traveling direction left side to the
vehicle front siTdestrigtuneieif shepoiakt 7 intthe thizgi embheflimgng és expdaingddiwithe j our nal
menber 10 on the vehicle front side, turn toward the vehicle front side by
the angl e Oefefenke tocthetrenk @ it thetlineaceaneling Statsfshown i Higuet B eArwdtling R of t he
| eft-curved track. The pair of wheels 8, and the journal nenber 10 on the
vehi cl e r edirestigteof theiv¢hitlevaindidated byethe atrew e arAssardexampld, heedompigerod Wi t h
reference to the center 0 of the curvature radius R of the left-curved

track. 41 is provided in the truck 7. As another example, a horizontal damper may be
provided instead of the restoring rod 41.  The restoring rod 41 is arranged along the
veﬁicle width direction, and is configured to be retractable in the vehicle width
direction. One end of the restoring rod 41 is attached to one of the interlocking
lever sections 23 and 27 of the first stub link 21 and the third stub link 25, so as to be
pivotable around an axis extending in the vehicle vertical direction. The other end
of the restoring rod 41 is attached to a beam extending between the two truck frame
lateral beams 9a of the truck frame 9, so as to be pivotable around an axis extendipg
in the vehjcie vertical direction.

[0053]



[ 0066] A control flow of the actuator 51 on the basis of the
'swi tching of the first to fourth switches 52, 53, 54 and 55 during the
curved track passage of the vehicle, is explained with reference to Figures

11 and 12. [0067] The control flowin the case in which the vehicle
passes on the right-curved track curvi#iZfto the traveling direction right
side, is explained. - Referring to Figure 11, froma state in which the
front vehicle 2 on the vehicle front side is travelin on th | j near track

(S1), when the viEhpxawpleat Bestrppureofdht reeigrngad f at Rxplaipgd Wi‘ IEIRECIERIr vat ur e
radius R of the curved track is equal to or less than R100, the first
switch 52 ito Figwnéd dénpisendodA2 exiendingelonpalnagitidinal Wireetionefitiee radi us R of
the curved track is equal to or greater than R100, the first switch 52 is
kept of f (S8ptorihg rachél ,end aaylindrioahdylimsleRt béxtenfiag elongabe tongiskdingl equal to or
| ess than R100 and - 34 - the first switch 52 is turned on (S3), the

act uat or 51dipRribey e ptdvidedan theaettofing aplefiat iAdiead sectibe 404 angrovidbd af e 2 on
the vehicle front side (S4), the journal nenber 10 on the vehicle front

side turns e dide ehil 9hthe A66n FHL4J. OUK B scbiImIEh isifto0ided BEthe@hdsainal rear side
turns to the left (S5). [0068] , Furthernore, in the case in which

the front V&I GHltRe BisR rbaazvemrehgedn%aratzébﬂad@eawesn tHeneall 9hdtoaunyed
track, . t curvature radius R of the curved track is equal to or |ess

e
t han Rloo IhE Qﬁ! Qefﬁ%h%‘ A gﬁ sp ?ﬂls%ﬂmd% %Qrpmtté}ﬁal(%ggger of"t |1 the

curvature ra curve IS equa to or greater t an R100,

the third t

curvedI '[ racszf\yylin %ﬁalgf%egsred%g%[{g%t%?alg é{f&@g ﬁlL‘ %‘%rgﬁttlch (;fhe
turned on act 0 for ontra o] t t hé
e o 50 e U B S L SRS AL
vehicle front side _turns _to tge ri gh% and thetﬂ"ournal nmenber _10 on the

vehi cl e reaforaprgsset §iaffs tiheroqd sPERE 4¢ Sgyranged inthisreessed 39804 4R cl e snoot hi y

passes on the right-curved track which has the curvature radius equal to or
| ess than Riwthermose, guide washers 45 are respectively disposed at both ends in the vehicle

width direction of the coil spring 44.
-~ [0054]

The guide washers 45 are pressed against both ends in the vehicle width
direction of the recessed section 43a by bressure from the coil spring 44 in the
compressed state.  The rod section 42¢ of the piston rod 42 is arranged to pass
through the coil spring 44 and the guide washers 45.  One of the head section 42a
and the cap section 42b is configured to compress the coil spring 44 while engaging
with the guide washer 45 during movement in the longitiudinal direction of the piston
rod 42. |
[0055]

As explained above, according to the vehicle in the third embodiment of the
present invention, effects the same as those in the second embodiment are obtained.
In addition, the first stub link 21 and the third stub link 25 can be retumed from a

state in which the stub links are pivoted during the curved track traveling of the



[ 0069] Referring to Figure 12, after the vehicle snmoothly travels on
the right-curved track which has the curvature radius equal to or |less than
R100 (S9), the first switch 52 is turned off (S10), the actuator 51 returns
to the neutral state in the front vehicle 2 on the vehicle front side
(S11), and the journal .menbers 10 on tH¥-vehicle front side and the vehicle
rear side, return to the state during the linear track traveling (S12).

[0070] - 35 rt.hernote, third s tch turned of f (S13),
e act uat ovebisle foct HrihdurRE Che v ik e i b e EATRE B on ¢+ he
vehicle rear side (S14), and the journal menb s 10 on the vehlcle front

side and t hel.vdirdpEneigayibeatign of gefirst st ltnlliézl@ﬁtﬂé‘ Bird shg hnke2 ) dwWgr track

traveling (S15). As a result, the vehicle snoothly exits the right-curved
track whi chhhiigeartiack waveling ean baishgerbed bnthetrestasingl red 41t h@eCwRIOBE 0516) and
travels on the linear track again (S17). [0071] On the ot her hand,
referring tabrtigunoéthejourinhl mhmbesrlfand the whadis §onRhobasihef sudk vethg cack i s
equal  to or greater than R100 and the first switch 52 is kept off (S3), the

act uat or S5lbkmepmtddie TiROR), itsd pdssiblarotimprol¢ omelivgBiablley duting thee vehicl e
front side (S18). If the curvature radius R of the curved track is equal to

or greater ﬁmﬁﬁuﬁigﬂn@nﬂgbhgmh&hkd:Smﬁtch 54 is kept off (S6), the actuator
51 keeps the neutral state in the front vehicle 2 on the vehicle rear side

(S19). As Obgﬂult the vehicle snmoothly passes on the right-curved track
whi ch has the curvature radius equal to or greater than R100 (S20). [0072]

Fourth Embodiment

A vehicle iﬁ the fourth embodiment of the present invention is explained
below. In the fourth embodiment, as in the first to third embodiments, the vehicle is
explained using a LRV as an example of the vehicle. A basic conﬁgtiration of the
vehicle in the fourth embodiment is the same as the configuration of the vehicle in
the third embodiment. Components that are the same as those in the third
embodiment are explained using reference numerals and signs aﬁd the names aré the
same as those in the third embodiment. Components different from those in the
third embodiment are explained. In the explanation of the fourth embodiment, it is .
assumed that a traveling direction of the vehicle is a vehicle front.
[0057] |

The structure of the truck 7 in the fourth embodiment is explained with
reference to the truck 7 in a linear traveling time state shown in Figure 7. A
traveling direction of the vehicle is indicated by the arrow A.  An actuator 51 is
provided in the truck 7. The actuator 51 is arranged along the vehicle width
direction and is configured to be capable of reciprocatingly moving in the vehicle
width direction. One end of this actuator 51 is attached to one of the interlocking

lever sections 23 and 27 in the first stub link 21 and the third stub link 25, so as to be



Referring to Figure 12, even after the vehicle snoothly passes on the
right-curved track which has the curvature radius equal to or greater than
R100 (S20), the actuator 51 keeps the neutral state in the front vehicles 2
on the vehicle front side and the vehicle rear side (S21). As a result, the
vehicle smoothly exits the right-curvedOtrack which has the curvature '
radi us equal to or greater than RL00 and travels on the |linear track again
(S17). [0073] The control .flow.in thé case i.n which_fhe vehicle
passes on PHEWbs ?IPBH‘?%GXIP Fé‘i?Rdleﬁr"?/fhﬁdengletvﬁ@‘cla} direatFRy Ef'? QEFT S | ef t
side, is explained. - 36 - Referripng to Figure 11, froma state in
whi ch the PFEiachBinralles attashed fua sk Eiree fongidigs deamty sogue; g on the
linear track (Si), when the vehicle enters the right-curved track (S22), if
t he curvat pietatdelingsndian axis hetecduimgerdthervamnlei@n@qhgureqt@nor In Egyrethake R100,
the second switch 53 is turned on, and on the other hand, if the curvature
radi us R ofactubter Suis/iach neuaekstats. equal to or greater than R100, the second
switch 53 is kept off (S23). If the curvature radius R of the curved track
i s equal tq@o@s]l ess than R100 and the second switch 53 is turned on (S23),
the actuator 51 perfornms the expansion operation in the front vehicle 2 on
the vehicle fropomlefs doB28) theldperalionbNk acrambes 1,k showi heFigafei &1 e front
side turns to the left, and the journal nenber 10 on the vehicle rear side

turns tot gvﬁu:ré] ShtchesSgre)proVi@Q¥ thl the vehicle FUFiEhRITR R IiaghiBRhEWRfthont vehicle
|

2 on the v cle rear side enters the left-curved track, if the curvature
radi us R of : r IS . | N\aR; : urth
switch 55 i'S B{aﬁrﬁg‘é’é{%ﬁ?&a%gb%n 'trﬁégﬁl%{eﬁggd %crtllg?%?ftﬁ t he %gsgc%%ir}gd fr)gdi us R of
the curved jtrack i,s | .to.or .areater than RLOO . . ytch 55 is
kept on ( Sééﬁ arrqy A hglgg@er (?éfpareglbr%g ] ?Jng’ aﬁa%? x?ﬂégtf:?}l %/%glt{hr%gé%’kslg\é%’qual to or
| ess than ngg_and tge fourth switch 55 is turned on (S26), the actuator 51
per forms t HB4EXFENSI®6n operation in the front vehicle 2 on the vehicle rear
side (S27), the journal nmenber 10 on the vehicle front side turns to the
left, and tlR&Ylournal nenber 10 on the vehicle rear side turns to the right
(S28). As a result, the vehicle snmoothly passes on the | eft-curved track
havi ng the cur vdbafisstsaiich$2equasponding io thedack h o the avelisg girectiqyn7s)
Referring to Figure 12, after the vehicle snoothly travels on the

| ef t - cur vedight sidk, dndvhaisecohe switely 53 coreespendiingstogheirhck bowthelteayslingian R100
(S29), the second switch 53 is turned off (S30), the actuator 51 returns to
t he neut r aldigtcaseleiftrsidd)aref seont the ebirekeing section 4 between the front vehicle 2 on

the vehicle front side and the intermediate vehicle 3. The actuator 51 in the front
vehicle 2 on the vehicle front side is configured to be controlled by the first switch
52 and the second switch 53.  The third switch 54, corresponding to the track 1 on
the traveling direction right. side, and the fourth switch 55, corresponding to the track
1 on the traveling direction left side, are set. The actuator 51 in the front vehicle 2
on the vehicle rear side is configured to be controlled by the third switch 54 and the
fourth switch 55.

[0060]

Switching of the first to fourth switches 52, 53, 54, and 55 during curved track
passage of the vehicle and an operation state of the actuator 51 on the basis of this

switching, are explained. In the fourth embodiment of the present invention, as an



-37- 2 on the vehicle front side (S31), and the journal nenbers 10 on the
wvehi ¢le front side and the vehicle rear side, return to the state during
the linear track traveling (S32). [0076] Furthernore, the fourth
swtch 55 is turned off (S33), the actuator 51 returns to the neutral state
inthe front vehicle 2 on the vehicle-Bkar side (S34), and the journal
menbers 10 on the vehicle front side and the vehicle rear side, return to

the state during the Linear track trayeljn 35) . As resylt,.the vehicle
snoot hl y eX¥amplea thefigst E{:{O%é SY"P&W%%%H haég Sghé S%'&F@}ﬁcﬁ}e ordk6 us equal

to or less than R100 %836) and travels_on the linear track again (S17).
[0077] insd¢ ratheidg ok ghe qvavRd, trackfiereniigyraddo be guped an, Whep the\er¥dfiizat ur e
radius R of the curved track is equal to or greater than R100 and the
second swi tatdiusR of thelcapteddfack e82@)ch thaeebiclewasses. 15 equedéper lesteheeut ral state
in the front vehicle 2 on the vehicle front side (S18). If the curvature
radi us R oR10be curved track is equal to or greater than R100 and the third
switch 54 is kept off (S26), the actuator 51 keeps the neutral state in the

front vehi¢doy12 on the vehicle rear side (S19). As a result, the vehicle
snoot hly passes on the |left-curved track having the curvature radi us equa

to or greater tRafRnRIOCH I BAssed O Bhear track adbemrih Figure 8 RAIDthe €irt2o even
after the vehicle snoothly passes on the left-curved track which has the

curvature F&E’l&%&%@kv}s@ Of, HS3LLL ofrhaR t RIOQiASHYactlaft? 58G8 Hather 51 keeps

the neutral state in tHe front vehicles 2 on the vehicle front side and the

vehicl e regguﬂlq%te(@aﬁgm o'ﬁ‘t?raﬁnéesu' t, the vehicle snoothly exits the
| eft-curve ' :

[0062]

The switching of the first to fourth switches 52, 53, 54 and 55, and the
operation state of the actuator 51, in the case in which the vehicle passes on a right-
curved track curving to the traveling dire;tion right side, are explained using Figure
9. Figure 9 is a diagram showing the vehicle viewed from above. The traveling
direction of the vehicle is indicated by the arrow A. In Figure 9, the first switch 52
and the third sWitch 54 on the inside rail sidé of the right-curved track, are on, and
the second switch 53 and the fourth switch 55 on the outside rail side of the right- -
curved track, are off. | At this point, in the front vehicles 2 on the vehicle front side
and the vehicle rear side, the actuators 51 respectively perform a contraction
operation. Therefore, the interlocking lever sections 23 and 27 of the first stub link
21 and the third stub link 25, pivot toward the traveling direction left side. The
pivotal arms. 22 and 26 of the first stub link 21 and the third stub link 25 pivot toward
the traveling direction right side.

[0063].
Accordingly, the journal member 10 on the vehicle front side turns to the right

so as to move the wheel 8 on the traveling direction right side to the vehicle rear side



- 38 - track having the curvature radius equal to or greater tham RL00, and
travéls on the linear track again (S17). [0079] ~ As expl ai ned above,
according to the vehicle in the fourth enbodi nent of the present invention,
effects the same as those in the second enbodi nent are obtained. In
addition, the pivotal novenent of the-BRrst stub link 21 and the third stub
link 25 can be controlled by the actuator 51. Therefore, for exanple, by

t he operation of the actuator 51 corresponding .to the curved track, it is
possi bl e tén%%%ﬂteh‘@h%@@éh%trm%é‘ﬁ dgan%qﬁﬁ ef‘btthﬁ‘(sﬁﬁer@?ms? b link 21
and the third stub link 25, to nore surelé-enter the, curved track at- a

P

smal | at t a6k thagiher hjrsl dg]journal memper Khonr el re sidsdums de BileitrsPent i on
have been expl ai ned. However, the present invention is not Iimted to the
enbodi ment ss expbes the dviebb¥ en thmravcﬁsg dienition cight Bdestoghel vehielefgant sids ar e

possi ble on the basis of the technical concept of the present invention.

[ 0081] and frofve eheanpded 8 cashatrivelimg diredtidn lefasideto the vehielersaogidererds of t he
present invention, regarding conposition of the vehicle according to the

first to feyg E;@ine,mﬁuifr@mﬁeew Hendtheheurnalfmdniisentl 0 vahhe vasicl2 fmntsiiie number
of internediate vehicles 3 may be different fromthose in the enbodi nents

as | ong as ptH8owadGkS vehiclaFRnP&AY bilek dndlddwith Feferendeeldithe entét O afthet he one
internedi ate vehicle 3 is arranged between the two front vehicles 2.

Effects thgﬁn?%lg%gaiaﬁ]s%@%th@%g%{l@uﬁ%é%ﬁ&l@. eptRl Airbe WheBls siddeRb RNt s can

be obt ai ne

member 10 on the vehicle rear side, turn toward the vehicle rear side by the angle 6
with reference to the..center O of the curvature radius R of the right-curved track.
[0064]

The switching of the first to fourth switches 52, 53, 54 and 55, and fhe
operation state of the actuator 51, in the case in which the vehicle passes on a right-
curved track curving to the traveling direction left side, are explained using Figure 10.
Figure 10 is a diagram showing the yehicle viewed from above. The traveling
direction of the vehicle is indicated by the arrow A. In Figure 10, the second switch
53 and the fourth switch 55 on the inside rail side of the left-curved track, are on, and
the first switch 52 land the third switch 54 on the outside rail side of the left-curved
track, are off. At this point, in the front vehicles 2 on the vehicle front side and the
vehicle rear side, the actuators 51 respectively perform an expansion operation.
Therefore, the interlocking lever sections 23 and 27 of the first stub link 21 and the
third stub link 25 pivot toward the traveling direction right side. ~The pivotal arms
22 and 26 of the first stub link 21 and the third stub link 25 pivot toward the traveling
direction ieft side.

[0065]



- 39 - ~As a second nodi fication of the enbodi nents of the present
inverition, in the third enbodi nent and the fourth enbodi nent, rubber
vibration insulators nay be provided instead of the guide washers 45 of the
restoring rod 41. Furthernore, it is possible to absorb vibration of the
first stub link 21 and the third stub-B3nk 25. It is possible to
effectively prevent deflection from occurri ng for the journal nenbers 10
and the vvheelsSonthe ba5|so this vibration. third
Todi £ 1 cati on of AEHELBRBoMEHENES BFMPRE e P{Fthlﬁ&Wﬁ%ﬁnﬁPﬁt‘}%‘? urth
enbodi nent, a control operation anDunt of the actuator 51 may be changed so
as to corrEspoRdevs thhavheel 8 er thedravging diretion ﬂgh‘egl%ﬁO\ib‘?jV%m‘éélffonﬁ nce the
wheel s 8 nore surely run along the curved track, the vehicle can nore

snoot hly t sidvehd orove e whee) §dntthatkvelpg@@4gtion left sidago thefvshidhreanside cat i on
of the enbodi nents of the present invention, in the fourth enbodi nent,
tinmng in Ghithdothhehant thetjournslimemberaltlesn nlmyelhieleseﬂr side tumste gponghtt o a
traveling route in advance, and the operation of the actuator 51, nmay be

control | edsd & ©ah6RSBOMtetIo8 b thesttivelindiliRgtiobrightsiddme thheelisle@earide surel y
run along the curved track, the vehicle can travel nore closely along the

tr ﬁp ki Ref e Eme0e RebiRde] Biositthd RDhg Hireawtdn 12ftkideto wehietick Bbmtstdoredi at e
venl cl e '

At this point, the pair of wheels 8 and the journal member 10 on the vehicle front
side, turn toward the vehicle front side by the angle 6 with reference to the center O
of the curvafure radius R of the left-curved track. The pair of wheels 8, and the
journal member 10 on the vehicle rear side, turn toward the vehicle rear side by the
angle 8 with reference to the center O of the curvature radius R of the left-curved
track.

[0066]

A control flow of the actuator 51 on the basis of the switching of the first to
fourth switches 52, 53, 54 and 55 during the curved track passage of the vehicl.e, is
explained with reference to Figures 11 and 12.

[0067]

The coﬁtrol flow in the case in which the vehiqle passes on the right-curved
track curving to the traveling direction right side, is explained.

Referring to Figure 11, from a state in which the front vehicle 2 on the vehicle
front side is traveling on the linear track (S1), when the vehicle enters the right-
curved track (S2), if the curvature radius R of the curved track is equal to or less than
R100, the first switch 52 is tumed on, and on the other hand, if the curvature radius R
of the curved track is equal to or greater than R100, the first switch 52 is kept off

(S3). Ifthe curvature radius R of the curved track is equal to or less than R100 and



4Connecting section 5Pin connector 6Vehicle body 7Truck 8\Weel 8a, 8c, 8d
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the first switch 52 is turned oﬁ (S3), the actuator 51 performs the contraction
operation in the front vehicle 2 on the vehicle front side (S4), the journal member 10
on the vehicle front side turns to the right, and the joumél member 10 on the vehicle
rear side turns to the left (S5).

[0068] .

Furthermore, in the case in which the front vehicle 2 on the vehicle rear side
enters the right-curved track, if the curvature radius R of the curved track is equal to
or less than R100, the third switch 54 is turned on, and on the other hand, if the
curvature radius R of the curved track is equal to or greater than R100, the third
switch 54 is kept on (S6). If the curvature radius R of the curved track is equal to or
less than R100 and the third switch 54 is turned on (S6), the actuator 51 performs the
contraction operation in the front vehicle 2 on the vehicle rear side (S7), the journal
member 10 on the yehicle front side turns to the right, and the journal member 10 on
the vehicle rear side turns to the left (S8). As a result, the vehicle smoothly passes
on the riglllt-curved track which has the curvature radius equal to or less than R100
(S9).

[0069]

Referring to Figure 12, after the vehicle smoothly travels on the right-curved
track which has the curvature radius equal to or less than R100 (S9), the first switch
52 is turned off (S10), the actuator 51 returns to the neutral state in the front vehicle
2 on the vehicle front side (S11), and the journél members 10 on the veﬁicle front
sMemdmeWMdewmsMmemuHMEMemm%ﬂmHmwﬁmkﬁwdmg
(812).

[0070]
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Furthermore, the third switch 54 is turned off (S13), the actuator 51 returns to
the neutral state in the front vehicle 2 on the vehicle rear side (814), and the journal
members 10 on the vehicle front side and the vehicle rear side return to the state
during the linear track traveling (S15). As a result, the vehicle smoothly exits the
right-curved track which has the curvature radius equal to or less than R100 (S16)
and travels on the linear track again (S17).

[0071]

On the other hand, referring to Figure 11, if the curvature radius R of the
curved track is equal to or greater than RIOO. and the first switch 52 is kept off (S3),
the actuator 51 keeps the neutral state in the front vghicle 2 on the vehicle front side
(S18). If the curvature radius R of the curved track is equal to or greater than R100
and the third switch 54 is kept off (S6), the actuator 51 keeps the neutral state in the
front vehicle 2 on the vehicle rear side (S19). As a result, the vehicle smoothly
passes on the right-curved track which has the curvature radius equal to or greater
than R100 (S20).

[0072]

Referring to Figure 12, even after the vehicle smoothly passes on the right-
curved track which has the curvature radius equal to or greater than R100 (S20), the
actuator 51 keeps the neutral state in the front vehicles 2 on the vehicle front side and
the vehicle rear side (S21). Asa result, the vehicle smoothly exits the right-curved
track which has the curvature radius equal to or greater than R100 and travels on the
linear track again (S17).

[0073]
The control flow in the case in which the vehicle passes on the left-curved

track curving to the traveling direction left side, is explained.



22Pi votal arm section 22aEnd 22bAxi s 23Interl ocking | ever section
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Referring to Figure 11, from a state in which the front vehicle.2 on the vehicle
front side is traveling on the linear track (S1), when the vehicle enters the right-

- curved track (S22), if the curvature radius R of _the curved track is equal to or less
than R100, the second switch 53 is turned on, and on the other hand, if the curvature
radius R of the curved track is equal to or greater than R100, the second switch 53 is
kept off (S23). If the curvature radius R of the curved track is equal to or less than
R100 and the second switch 53 is turned on (S23), the actuator 51 performs the
expansion operation in the front vehicle 2 on the vehicle front side (S24), the journal

- member 10 on the vehicle front side turns to the left, and the journal member 10 on
the vehicle rear side turns to the right (S25).

[0074]

Furthermore, when the front vehicle 2 on the'vehicle rear side enters the left-
curved track, if th'e curvature radius R of the curved track is equal to or less than
R100, the fourth switch 55 is turned on, and on the other hand, if the curvature radius -
R of the curved track is equal to or greater than R100, the fourth switch 55 is kept on
(S26). If the curvature radius R of the curved track is equal to or less than R100
and the fourth switch 55 is turned on (S26), the actuator 51 performs the expansion
operation in the front vehicle 2 on tﬁe vehicle rear side (S27), the journal member 10
on the vehicle front side turns to the left, and the journal member 10 on the vehicle
rear side turns to the right (528).  As a result, the vehicle smoothly passes on the
left-curved track having the curvature radius equal to or less than R100 (S29).

[0075]

Referring to Figure 12, after the vehicle smoothly travels on the left-curved

track having the curvature radius equal to or less than R100 (S29), the second switch

53 is turned off (830), the actuator 51 returns to the neutral state in the front vehicle



26Pi votal arm section 26aEnd 26bAxis 27Interl ocking | ever section 27alLong
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2 on the vehicle front side (S31), and the journal members 10 on the vehicle front
side and the vehicle rear side, return to the state during the linear track traveling
(S32).

[0076]

Furthermore, the fourth switch 55 is turned off (S33), the actuator 51 returns
to the neutral state in the front vehicle 2 on the vehicle rear side (S34), and the
journal members 10 on the vehicle front sidé and the vehicle rear side, return to the
state during the linear track traveling (S35). -As a result, the vehicle smoothly exits
the left-curved track which has the curvatﬁre radius equal to or less than R100 (S36)
and travels on the linear track again (S17).

[0077] |

On the other hand, referring to Figure 11, if the curvature radius R of the
curved track is equal to or greater than R100 and the second switch 53 is kept off
(S23), the actuator 51 keeps the neutral state in the front vehicle 2 on. the vehicle
front side (S18). If the curvature radius R of the cur\}ed track is equal to or greater
than R100 and the third switch 54 is kept off (526), the actuator Sl keeps the neutral
state in the front vehicle 2 on the vehicle rear side (S19). As. a result, the vehicle
smoothly passes on the left-curved track having the curvature radius equal to or
greater than R1 OO (S20).

[0078]

Referring to Figure 12, even after the vehicle smoothly passes on the left-
curved track which has the curvature radius equal to or greater than R100 (S20), the
actuator 51 keeps the neutral state in the front vehicles 2 on the vehicle front.side and

the vehicle rear side (§21). Asa result, the vehicle smoothly exits the left-curved
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track having the curvature radius equal to or greater than R100, and travels on the
linear track again (S17).
[0079]

As explained above, according to the vehicle in the fourth embodiment of the
present invention, effects the same as those in the second embodiment are obtained.
In addition, the pivotal movement of the first stub link 21 and the third stub link 25
can be controlled by the actuator 51.  Therefore, for example, by the operation of
the actuator 51 corresponding to the curved track, it is possible to cause the wheels 8
which are linked to the first stub link 21 and the third stub link 25, to more surely
enter the curved track at a small attack angle.

._ [0080]

The embodiments of the present invention have been explained. However,
the present invention is not limited to the embodiment—s explained above. Various
modifications and alterations are possible on the basis of the technical concept of the
present invention.

[008 1]

For example, as a first modification of the embodiments of the present
invention, regarding composition of the vehicle accérding to the first to fourth
embodiments, the number of front vehicles 2 and the ﬂumber of intermediate
vehicles 3 may be different from those in the embodiments as long as the trucks 7,
are provided in the front vehjcies 2, and the one intermediate vehicle 3 is arranged
between the two front vehicles 2.  Effects that are the same as the effects explained

in the embodiments can be obtained.

[0082]
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As a second modification of the embodiments of the present invention, in the
third embodiment and the fourth embodiment, rubber vibration insulators may be
provided instead of the guide washers 45 of the restoring rod 41. Furthermore, it is
possible to absorb vibration of the first stub link 21 and the third stub link 25. Itis
possible to effectively prevent deflection from occurring for the journal members 10

~ and the wheels 8 on the basis of this vibration.
[0083]

As a third modification of the embodiments of the present invention, in the
fourth embodiment, a control operation arﬁount of the actuator 51 may be changed so
as to correspond to the curvature radius R of the curved track. Since the wheels 8
more surely run along the curved track, the vehicle can more smoothly travel on the
curved track.

[0084]

As a fourth modification of the embodiments of the present invention, in the
fourth embodiment, timing in which the actuator 51 operates may be set to:
correspond to a traveling route in advance, and the operation of the actuator 51, may
be controlled to correspond to the set timing. Since the wheels 8 more surely run
along the curved track, the vehicle can travel more closely along the track.

Reference Symbol List

[0085]

1 Track

2 Front vehicle

3 Intermediate vehicle
4 Connecting section

5 Pin connector



A low floor vehicle conprising: a truck provided under a vehicle body; a
truck frame configured as a frame nenber of the truck; a pair of
wheel s configured to be pivotable i ndependently from each other around a
sanme axis which extends in a vehicle width direction, and configured to
travel on a track; a journal menb@r which couples the pair of wheels
and is attached to the truck frane; and a truck frame | ateral beam
arranged along the vehicle width direction in a position closer to a center
of a vehicbe Ion&F@ﬁ@i M direction of the truck frame than the journa

menber ; wherein the pair of wheels, the journal nenber, and the truck
- frame |l atefal bedmckare provi ded on each of a vehicle front side and a
vehi cl e rear side of the truck; wherein the journal nenber is

configured8to beWdwphbl e of turning with respect to the truck frane;
wherein a pair of stub links on left and right in the vehicle wdth

di rection 84i8ch8&xkmnds between the journal nenber and the truck frane

| ateral beam are provided; wher ei n axes passing both ends of the
pai r of sted |inksheal Bamper anged to tilt so as to widen a space in the
vehicle width direction between the axes with going fromthe truck frane
| at eral beam t owar@kthend our nal nenber; and

9a Truck frame lateral beam

9b Truck frame longitudinal beam
10 Journal member

11 Conical rubber

12 Stub link

12a End

12b Axis

13,29 Intersection

14 Middle point
15,30 Stopper member
15a, 30aStopper rubber

21 First stub link

22 Pivotal arm section

22a End

22b Axis

23 Interlocking lever section

23a Coupling pin
24 Second stub link

24a End



- 44 - wherein both the ends of the stub links are respectively
attached to the journal menber and the truck franme | ateral beam so as to be
pi vot abl e around axes which extends in a vehicle height direction. aim?2
A low floor vehicle according to claim1, wherein the pair of stub
links are provided on each of the vehiréle front side and the vehicle rear
side of the truck, an intersection of the axes passing both the ends
of the pair of stub links on the vehicle front side and the vehicle rear

si de, corr&égondéb?% a middle point of the truck frane, and t he

m ddl e poi nt of g&g tr%Fk frame is located at an intersection at which an
axis of the&’vehi dé?iéﬁ&ing in the vehicle longitudinal direction in a
center of the vehicle width direction between the pair of wheels while in a
linear traéR tral&GtH ®isgeon and an axis extending in the vehicle width
direction in the center of the vehicle |ongitudinal direction between the
wheel s on t2he velindl e front side and the vehicle rear side while in the
linear track traveling state, intersect with each other. Caim3 A |ow

fl oor vehi @bk accdoiding to claiml1 or 2, wherein

27 Interlocking lever section.
27a Long hole

28 Fourth stub link

28a Ends
28b Axis
41 Restoring rod

42 Piston rod

42a Head section
42b Cap section

42c Rod section

43 Cylinder

43a Recessed section
44 Coil spring

45 Guide washer

51 Actuator
52 First switch

53 - Second switch
54 Third switch
55 Fourth switch

A, B, C Arrow



stopper nmenbers provided in the truck frame are fespectively arranged on
outer sides in the vehicle width direction of the pair of stub |links so as
. to be capable of comng into contact with the stub links so as to regul ate

t he pivotal novenent of the stub |inks. - 45 - Caim4 A low floor
vehicle conprising: a truck provided untler a vehicle body; a truck frame:
configured as a franme nenber of the truck; a pair of wheels

configured 0 be pivotable i ndependently from each other around the sane
axi s whi ch xtend@mpﬂ'a vehicle width direction, and configured to travel
on a track; a journal nenber which couples the pair of wheels and is
attached toat%éatéﬁ%k frame; and a truck frane | ateral beam arranged
al ong the vehicle width direction in a position closer to a center of a
vehicle longitudinal direction of the truck franme than the journal menber,



wherein the pair of wheels, the journal nenber, and the truck frame |atera
beam' are provided on each of a vehicle front side and a vehicle rear side
of the truck; wherein the |ow floor vehicle includes: a first stub
link including a pivotal arm section which extends between the journal
nmenber and the truck frane lateral beanfom the vehicle front side, and an
-interlocking | ever section which extends al ong the vehicle |ongitudinal
direction fromthe truck frame | ateral.beamtoward a center of the truck

frane; a second stub Iink extendi#f bet ween the journal nenber and
the truck frame |ateral beamon the vehicle front side; a third stub
i nk includpﬁﬁné pi votal. arm secti on whi ch extends between the journal

menber and the truck frame | ateral beam on the vehicle rear side and an

i nterl ocki ng | ev&lowélepr vehi¢lpicempexignds al ong the vehicle |ongitudinal
direction - 46 - fromthe truck frame |ateral beamtoward the center of
the truck frane,aawk previdgd andexngeticlobdse; opposed to the first stub link;
and a fourth stub Iink extending between the journal menber and the
truck frame | at ex mbickofeane oonfigueedvashd friree member of the, trwhd bei ng arranged to be
opposed to the second stub I|ink; wherein both ends of the pivotal arm
sections of the {pdisdtf whedds ¢dnfigusddo bhgiviotable ihdeperichilykroaneachatierends of t he
second stub link and the fourth stub link, are respectively attached to the

journal nMenkein@Rdarhexik hedh &t ih abveriak whitiRBir&®ioasaridcdaEighiedab abl e.
around an axis extending in a vehicle height direction;
travel on a track;
a journal member which couples the pair of wheels and is attached to the
truck frame; and
a truck frame 1ateral.beam arranged along the vehicle width direction in a
position closer to a center of a vehiclé longitudinal direction of the truck frame than
the journal member;
wherein the pair éf wheels, the joumal member, and the truck frame lateral
beam, are provided on each of a vehicle ffont side and a vehicle rear side of the
truck;
wherein the journal member is configured to be capable of turning with
respect to the truck frame;
wherein a pair-of stub links on left and right in the vehicle width direction
which extends between the journal member and the truck frame lateral beam, are
provided;
wherein axes passing both ends of the pair of stub links are arranged to tilt so

as to widen a space in the vehicle width direction between the axes with going from

the truck frame lateral beam toward the journal member; and



wherein coupling pins are provided at one distal end of the interl ocking
fever sections in the first stub link and the third stub link;

wherein | ong holes extending in the vehicle longitudinal direction, are
provided at the other distal end of the interlocking | ever sections in the
first stub link and the third stub Iin%?'and wherein the coupling
pi ns and the | ong holes engage with each other, whereby the first stub I|ink

and the third stub i e_conf.igured;. e _pi e, i / Lgation
with each ot her .“’%6%‘? ﬁ?‘&g%&? ?r(l)c#/)svoif It%’o{rgbvlé | @F eereg15 e‘éﬁ%ﬂ?ﬁga‘{hgd Ec?lgll%m&%?‘mz\/\her ei n
a restoring rod or hori zont al] . danper arr ed _along the vehicle width
direction ANdPBARS g‘lﬁt&b‘:kttga%%iafeégl:géé?éﬁla%% Rlﬁ%a@g%foc‘ﬁn Wroath direction,
is provided in the truck, . . one end of the restoring rod or the
horizontalfﬁgﬁﬁéﬁlqgﬁE@FQEWéﬂd¥%m8ﬂe of the interlocking | ever sections in
the first stub link and the third stub link, and - 47 - t he ot her
end of the restoring rod or the horizontal danper is attached to the truck

frane.
Claim 2

A low floor vehicle according to claim 1, wherein

the pair of stub links are prdvided on each of the vehicle front side and the
vehicle rear side of the truck,

an intersection of the axes passing both the ends of the pair of stub links on
the vehicle front side and the vehicle rear side, corresponds to é middle point of the
truck frame, and

the middle point of the truck frame is located at an intersection at which an
axis of the vehicle extendiﬁg in the vehicle longitudinal direction in a center of the
vehicle width direction between the pair of wheels while in a linear track traveling
state, and an axis extending in the vehicle width direction in the center of the vehicle
longitudinal direction between the wheels on the vehicle front side and the \./ehicle

rear side while in the linear track traveling state, intersect with each other.

Claim 3

A low floor vehicle according to claim 1 or 2, wherein

stopper members provided in the truck frame are respectively arranged on
outer sides in the vehicle width direction of the pair of stub links so as to be capable
of coming into contact with the stub links so as to regulate the pivotal movement of

the stub links.



Claim6 A low floor vehicle according to claim4 or 5, wherein an
actudtor arranged along the vehicle wwdth direction and configured to be
capabl e of reciprocatingly noving in the vehicle wiwdth direction, is

provi ded in the truck, one end of the actuator is attached to one of
t he interl ocking | ever sections in the4first stub Iink and the third stub
link, the other end of the actuator is attached to the truck franme, and

an operatlgﬂ of the actuator is controlled according to a linear track
travel i ng stdte *of the vehicle and a curved track traveling state of the
vehi cl e, mhereby the ournal] menber is configured to be capable of turning
with respect to tﬁéf QJHS(YE higleamprising:

a truck provided under a vehicle body;

a truck frame configured as a frame member of the truck;

a pair of wheels éonﬁgured to be pivotable independently from each other
around the same axis which extends in a vehicle width direction, and configured to
travel on a track; |

a journal member which couples the pair of wheels and is attached to the
truck frame; and

a truck frame lateral beam arranged along the vehicle width direction in a
position closer to a center of a vehicle longitudinal direction of the truck frame than
the jou1;na1 member,

wherein the pair of Qheels, the journal member, and the truck frame lateral
beam, are provided on each of a vehicle front side and a vehicle rear side of the
truck;

wherein thé low floor vehicle includes:

a first stub link including a pivotal arm section which extends between the
journal member a_Lnd the truck frame lateral beam on the vehicle front side, and an
interlocking lever secﬁon which extends along the vehicle longitudinal direction
from the truck frame lateral beam toward a center of the truck frame;

a second stub link extending between the journal member and the truck frame
lateral beam on the vehicle front side;

a third stub link including a pivotal arm section which extends between the
journal member and the truck frame lateral beam on the vehicle rear side and an

interlocking lever section which extends along the vehicle longitudinal direction



-46 -

from the truck frame lateral beam toward the center of the truck frame, and being
arranged %o be opposed to the first stub link; and

a fourth stub link extending between the journal member and the truck frame
lateral beam on the vehicle rear side, and being arranged to be opposed to the second
stub link;

wherein both ends of the pivotal arm sections of the first stub link and the
third stub link and both ends of the second stub link and the fourth stub link, are
respectively attached to the journal member and the truck frame lateral beam so as to
be pivotable around an axis extending in a vehicle height direction;

wherein coupling pins are provided at one distal end of the interlocking lever
sections in the first stub link and the third stub link;

wherein long holes extending in the vehicle longitudinal direction, are
provided at the other distal end of the interlocking lever sections in the first stub link
and the third stub link; and

wherein the coﬁpling pins and the long holes engage with each other, whereby
the first stub link and the third stub link are configured to be pivotable in

synchronization with each other.

Claim 5

A low floor vehicle according to claim 4, wherein

a restoring rod or a horizontal damper arranged along the vehicle width
direction and configured to be retractable in the vehicle width direction, is provided
in the truck,

one end of the restoring rod or the horizontal damper is-attached to one of the

interlocking lever sections in the first stub link and the third stub link, and
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the other end of the restoring rod or the horizontal damper is attached to the

truck frame. .v

Claim 6

A low floor vehicle according to claim 4 or 5, wherein

an actuator arranged along the vehicle width direction and configured to be
capable of reciprocatingly moving in the vehicle width direction, is provided in the
truck, |

one end of the actuator is attached to one of the interlocking lever sections in
the first stub link and the third stub link,

the other end of the actuator is attag:hed to the truck frame, and

an operation of the actuator is controlled according to a linear track traveling
state of the vehicle and a curved track traveling state of the vehicle, whereby the

journal member is configured to be capable of turning with respect to the truck frame.



