(]

1 Description Title of the Invention LOVFLOOR VEH CLE Technical Field

[00011 The present
a track. Background Art [00021 lp.recent years,

invention relates to a low fl oor vehicle that travels on
streetcars and the

| i ke have adopted a low floor vehicle design in which a floor surface in
the vehicle is set close to a road surface to reduce the difference in
| evel when passengers step up and B¢seppi@@wn so as to nmke the vehicles

"barrier-free".
traffic conditi

radi us equal t

In such a streetcar, because of limtations such as road
ions, a |large nunber of curved tracks curving at a curvature
o or less than 20 mare provided. There is a problemin that

when the ve cﬁjtg Q}ter a curved track, an angle in a traveling direction
of wheel s T#% eeﬁ‘p

(herelnafter
angle is

t he curved track |n sonme cases,
with the thegencalieldhi s point,

to the vehicle,

Snttlo 0 a tangential direction of the curved track
f%ﬁﬁﬁﬂﬂiﬁ: "attack angle") increases. Wien this attack
S present on an outside rail during traveling on
fl anges of the wheels cone into contact

pressure is applied fromthe wheel flanges
the | ateral pressure of the vehicle increases, and

vibration[mww]creaking sounds occur in

The present invention relates to a low floor vehicle that 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 the

) hicles
dlfference in level when passengers step up and step down so as 10 make the vehic

“barrier-free”. In such a streetcar, because of limitations such as road traffic

i i al to or
conditions, a large number of curved tracks curving at a curvature r_ad1us equ

.less than 20 m are provided. There is a problem in that when the vehicle enters a

. . - ua'l
curved track, an angle in a traveling direction of wheels with respect to a tangenti

: n . n M es.
direction of the curved track (hereinafter referred to as "attack angle") increas

When this attack angle is large, in wheels present on an outside rail during travelmg

on the curved track, in so

track.

me cases, flanges of the wheels come into contact with the

At this point, pressure is applied from the wheel flanges to the vehicle, the

icle i ibrati i unds occur in
lateral pressure of the vehicle increases, and vibration and creaking so

the vehicle. As aresult, there is a problem in that riding comfort of passengers 13

degraded and the wheel flanges wear out.

[6003]
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.the vehicle. As a resul r
! ;- t, there : .
passengers i s degraded and the vx/ane? problemin that riding confort of

f
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_ Wil e taking such a em i
vehicle called an LRV (Light Rail Vehicl egorgl;l gimsl nto account, a |ow floor

Li ' .
B e iR e A RO
traveli ng(-ldgli’tecati?g%ﬂ}ﬁg )f‘gs é/igcr}ig%?éﬁfrpﬂgﬁ?atﬂgd?m i basi @?‘éé‘%ﬁﬁ&?%t h 4 f hIéRV 'S
on a1 r ackieen 528 S8R ogﬁ}ééi%ﬁ%ﬁf#ﬁ@ﬂéfihﬂeﬁg(%ggmévgl. O St e LRV
is arranged | ee nposition, the one internediate vehicle 18%

direction of this LRV is indicated by an arrow A.  In the explanation, 1t 1s assumed

that the traveling direction is a vehicle front. Referring to Figure 13, the LRV

includes two front vehicles 102 and one intermediate vehicle 103 traveling on a track

101. As a vehicle 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 véhicles 102 and the

intermediate vehicle 103. vThe 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.

Furthermoré, in ;che connecting sections 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 vehiclel.

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

108 is configured to be pivotable indepen&ently from each other around the same

éxis 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



between the two front vehicles 102. [00041 Pin connectors 105 are
arranged al ong an axis which extends in a vehicle vertical direction in
connecting sections 104 between the front vehicles 102 and the internediate
vehicle 103. The front vehicles 102 are3coupled to the internediate vehicle
103 to be capable of turning around the pin connectors 105. Therefore, the

front vehicles 102.and t.ne pnternediate vehjcle 103 n _curve.around the
pi n connectBFF ¥ lféf)eaﬁgg? 8f%ac9Er°g‘£rﬁ8ﬁha?l85 Efogu&}’i?ﬂﬁpg?msﬁﬁe formed e
curved track 101. Furthernore, in the connecti sections 104, _any of
danpers, s W%E{e@ﬁff‘{}ﬁléewcﬁ‘eldﬁnot’% %%ﬁﬂfu%‘rﬁ’ﬁﬂl{]ﬂelsﬁ%‘@ g ol 3ppR&ss t he
turning of the front vehicles 102 and to secure safety during high-speed
travel i ng ofPri}Wé’V}VéhilQ&@tWGQID@FJoumalW‘ﬂhﬁ(éoieudﬁ}eéﬂﬁi:rf@ﬁ&eﬂ%under vehicle
bodi es 106 of the front vehicles 102. As shown in Figures 14 to 16, a pair
of left andVibrgjien tygmemittedfrgn the whesl | fete tbwre@k:fnamelgowesmpmeeseﬂrbdnt si de
and a vehicle rear side of the truck 107. The pair of wheels 108 is

confi gur ed ths dosicpl mbbetlllé. i hdelandes ttheyjotimahmemblr Midhexterals dnin@oditien sane
axis 108a which extends in a vehicle width direction, and is coupled by a
jour nal mendese t& 6% rodtheurfard heddecheliEedir dfi0fhdels 18I anglsbranrfeacimodf a vehicl e
front side 3 and a vehicle rear side of each of truck frames 110. The

truck framesoanpid Beveliciess dfraiped BB MREHEmAl mbmBer 109CK Therkford, Befosal rubber
111 is provided as a shaft spring for the wheel 108 between the journal

mermber 109 qpgled et Va6 fid @sighrdd to Yk BIo8L e t-ANGLEd €d from the wheel
108 to the truck frame 110 is suppressed by this conical rubber 111.
Fur t her nor ggobdye j ournal nenber 109 extends in a position close to the road
surface between the pair of wheels 108. A floor surface (not shown) in the
vehicle is arra on .t O al nber 109, Therefore, .the.floor surface
in the vehicle ?%?%Blﬁgitogggg%f OQ aén’cr@l 65€ 10 CI%eetr?voe ‘Bgé‘hﬁ%%%?h%ooe]
Referring tp Fji.gure 13 again, wh the vehicle traveli i .he .traveling
di rection e‘ﬁfegbgn f”ﬁtgrsgﬁer 8{{&“{ V%C&(Elrbfe)ﬁo,rc cglfeé’@ddf’ F‘éfff“@ht {g’gwérras‘{qe&?‘%‘hsyf orwar d
direction hy inertia acts.qn_the vehicle bodies . 106. Force directed in a
tangenti al %F‘F‘é@["isé’l’? tgﬁf v iﬁ‘ge bodige 08 doreestitested in a rangential direateon ofther ef or e,
force acting on the entire front vehicles 102 is unbal anced. At this point,
the strai giuryesrifaekactondee tycksd@rt i Aherpioee, dorce seting dnethe endesTad7. The
trucks 107 are less easily curved along the curved track 101. As a result,
an attack aveficdesal 02vhitalancedin Anigisepaint, thietraightverward folice by tinartia glisadi cat ed
by an arrow C) of the wheel 108 with respect to the tangential direction

(i ndi cat ed dffecarthatmdw 1BY. ofTh¢ trecleuliVert lessxakily tursedalonag thel durvesl tkackel y t hat
wheel flanges 108b (shown in Figures-14 to 16) of the wheels 108 on an

out si de railoisi de L£iepEt, ai bladkOdMoRCH, Wﬂ&mistaB%nFlreaﬁ khe thiveliR€dirédi®nof this
contact, pressure is applied fromthe wheel flanges 108b to the vehicle,
lateral preasdiéRedby @@ 0) oF theivitder BBORith ARPecY kPMRUARRNAANGIGESSKI N
sounds occur in the vehicle. As a result, there is a problemin that riding

confort of ERASRANEY i ko BY0RHRGAM b hheRks || RRIRRIARPWNERT OUt-

¥

flanges 108b (shown in Figures.14 to 16)__0f 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 fq the vehicle, lateral pressure of the vehicle increases,
and vibration and creaking sounds dccu: in the vehicle. As a result, there is a
problem in that riding comfort of passengers is degraded and the wheel flanges 108b
wear out. |

[0007]



- 4 - To absorb such unbal ance of force, the trucks 107 are configured
"to be novable in the vehicle width direction with respect to the vehicle
bodi es 106. Specifically, as shown in Figures 14 to 16, traction rods 112
which transnit traction force of the trtick 107 to the vehicle body 106 are
arranged al ong a vehicle Iongltudlnal dlrectlon Ends 112a on t he vehicle
rear side of the.tractio 112 othetru 07 side via a
spherical bush %Ps?rf?b%g}? w\?}?ag |°8ﬁ rF‘ﬁ tﬁ’cc F(P?%Brte cé’ﬁgﬁ}fff CE s 112b on
the vehicle fr nt.s de of th action.rods 112 are attached to the vehicle
‘body 106 siBevapigind %ﬁﬁé?lleé’ﬁﬁthh{i?ﬁtl%q FR§BEFE o WeB’FB’tCieot?Pdl“ﬁsl@pat or (not
shown). Citation List Patent Literature [0008] Patent Docunent 1: Japanese
Pat ent Unex@pfcHiallpiasishew irhigness 140086, 1e80r8rods g mhidhf transmétriracoan
Techni cal Probl em [ 0009] However, in the vehicle of Patent Docunent 1,
as shown i nfoRiefithe track tAdo thovehidehody K§ aro2rangsd ehegiartebiokedi at e vehi cl e
103 are about to curve around the pin connectors 105 so as to correspond to
t he cur vat uoeginaiihal dirttioh. t fads Ut 3eech the aeHicld Odar dideiof ghet thertion avdsl i12g of - t he
vehicle on the curved track. However, in sone cases, the front vehicles 102

do not suf fdreaesshey tcihe ieckil 0N side SpeCiphttical besh ditaatubbsivabrativesclagr 103
because of the influence of the danpers of the connecting sections 104. In

some cases, (nbhihowrge! BndsO8 28@nnRS vEHIE1¥ &road %ﬁtﬁ@trﬁéﬂo\ﬁ%dé[@%em' | e being
af fected by cant, slack, or the like of the curved track. In this case, it

is likely tel%éﬁ:hécﬂ% thd @éﬁ“r‘élé BSd;d!G@QHé 01 alshRHaPhRY ¥ r&l%%r HorAWpB) of the

wheel s 108 does not. face t

insulator (not shown).

Citation List

Patent Literature

[0008]

Patent Document 1: Japanese Patent Unexamined Publication No. 2008-132828
Summary of Invention

Technical Problem

[0009]

However, in the vehicle of Patent Document 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 radiué 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 vehicle
103 because of the influence of the dampers of the connecting sectiéns 104. In
some cases, the wheels 108 do not curve along the curved track while being affected
by cant, slack, or the like of the curved track. In this case, it is likely that the o

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



5 tangential direction (indicated by the arrow C) of the curved track 101
"and the attack angle a increases. Therefore, the pressure is still applied
"fromthe wheel flanges 108b to the vehicle, the lateral pressure of the
vehi cl e increases, and vibration and cr%aking sounds occur in the vehicle.
As a result, there are problens in that riding confort of passengers is

degraded and th eel. fl.anges 108b wear ~ou 001 furthe robl em
a di fferengéaLrl fe le\}eelrneci‘l%r} ég%l %1%?1 %ﬁgleo?{r(f%gg)@éﬂf%Frevegkraiﬁgﬁ]lﬁé{%ﬁ&a?(ﬁ(e trucks
107, is absorFed.mhen t he. ve ic“s enters.th C“f%fg track ﬁg? t her ef ore,

it is |ikel3PEHARINTENE i heriyre 6 EResSirg s stvapplis frrm De e dianess h
direction with respect tg the vehicle hadies 106, the straight forward -
force by i n]é)rgpit%ﬂles"eﬁ&legéheéﬁﬁfrql REEFUR Ob thervehisls ipgreases andndbratien arfhpl et el v

absorbed. In this case, the trucks 107 are still affected by the straight
forward for@eaking soyads oeeur jmthe yplicleas ds arpriltatherscare arallemsin thetrrediegs .
Accordingly, there still results in the problens as above occurring. [0011]

The pr esentcomforof passeigess Iyalegraded arsktlie mhesli ftanges 1 @8boteacontunst ances, and
it is an object of the present invention to provide a |ow floor vehicle
whi ch can r{@diu@e, when the vehicle travels a curved track, the |ateral
pressure of the vehicle, can prevent occurrence of vibration and creaking

sounds of the veldcfuethelcmroblef)adifferenddibatveeaTheed adting opahe e€gele bodiapd can
reduce wear of wheel flanges. Solution to Problens .

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 move in the vehicle width direcﬁon

with respect to tﬁe 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 inértia. In some case, the

attack angle o increases. Accordingly, there still results in the problems as above

occurring.

[0011]

The present invention has been devised in view of such circumstances, and it
is an object of the present invention to prdvide a low floor vehicle which can reduce,
when the vehicle travels a curved track, the lateral pressure of the vehicle, can

‘prevent occurrence of vibration and creaking sounds of the vehicle, can improve
riding comfort for péssengers, and can reduce wear of wheel flanges.
Solution to Problems
[0012]
In order to solve the probléms, a low floor vehicle of the present invention is a

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

configured as a frame member of the truck; a pair of wheels being pivotable



[ 0012] In order to solve the problens, a |ow floor vehicle of the
"present invention is a low floor vehicle including: a truck arranged under
a vehicle body; a truck frame configured as a franme nenber of the truck; a
pair of wheels being pivotable - 6 - ifAdependently from each other around
the sanme axis which extends in a vehicle width direction and traveling on a
track; a journal .ng r which.couples..the pai.r of wheel.s.and..s attached to
the truck f}ngﬁ%e;nd%tﬁ) §Qg1re&81%o§h%?@mpcg{h&s%{p %%ﬁ@éﬁhre eé’gﬁlnh‘f Xﬂaaf:he vehicl e
width directipon.n a position closer to.the center in a vehicle .
ongt i nalGh AR oBEAg s RS P8 Rgk: GIRTEah TG Wy UL HERA e e
the pair of wheels, the journal nenber, and the truck frame |ateral beam
are provi dehegls aadis agached e thectruckerases angd asuckfzame lasrpldeany anged de of t he
truck, wherein the journal nmenber can turn with respect to the truck frane,
a coupli ng #enppthe wghickhwidsly giressionhie ajpesitigna¢loser ibie camfgr intrevehialek frane
| ateral beam is provided, and wherein the coupling nmenber is attached to
t he center longitihdinalaliectian ofi the brudk fremeithan thef jotumal meonbkr; fiwhansn tetpiralf beam
so as to be pivotable around an axis extending in a vehicle height
di rection. Mi&d8]the journal hrenttles apd dsetnickiframnenatemhbean aregirovidad on esthor a
hori zont al danper being arranged al ong the vehicle |ongitudinal direction

and bei ng refd aeHiablfient §1dé Ael ¥ edHiclk eedr GiaQLL M itriaak, wher€lf thOfuriag provided in
the truck, one end of the restoring rod or the horizontal danper is

attached tomeh®el QdAtdAl witk FpEot t&Hd thidR rAhBS cRPBAn®mehitr WaRihoupRsrod or
the horizontal danper is attached to the truck frane |ateral beam [0014]

In the pr e?ﬁl@tjoﬁrﬁm%éﬁlﬂﬁ’ana@h%‘%ﬁ%ﬁ? féﬁ?‘i‘\%%{l,ﬁ@ﬁﬂﬁ@dé&naﬁ wb&?ﬁ%th@ne of

left and right outer sides int Irection o e coupling

nmenber and i I f reciprocatin vi_ng .i.n:.t he vehj.cl e
| ongi t udi na%)&{é)prg%c I on,r?si a{s%ta*pc)}r’fi)d\c/tlo &d” ﬁn%erfr%\é‘gtv %ﬁlﬁ,"ggﬁedlfae %P {hﬁém%t uat or
is attached,.to e journal nenber, .the other end of the. actuyator .i

bt tachod ¢ ol PRE AL R S P e e e Tt e heERat o
are controlled so as to correspond to a linear traveling state of the
vehi.cl e direction.

[0013]

"In the present invention, a restoring rod or a horizontal damper being arranged
along the vehicle longitudinal direction and being retractable in the vehicie
longitudinal direction, is provided in the truck, oné end of the restoring rod or the
horizontal damper is attached to the journal member, and the other end of the
restoring rqd or the horizontal damper is attached to the truck frame lateral beam.
[0014]

In the present invention, an actuator being arranged on at least one of left and
right outer sides in the vehicle.width direction of the coupling member and being
capable of reciprocatingly moving in the vehicle longimdiﬂal direction, is provided
in the truck, one end of the actuator is attached to the journal member, the other end
of the actuator is attached to the truck frame lateral beam, and operations of the

actuator are controlled so as to correspond to a linear traveling state of the vehicle



,- 7 - and a curved traveling state of the vehicle, whereby the journal
menber can turn with respect to the truck frame. [0015] In the present
i nvention, a stopper menber, provided in the truck frame, is arranged on
the outer side in the vehicle width diréction of the coupling nenber to be
capable of comng into contact with the coupling nmenber so as to regul ate
t he pivot al venent. of .t he coupling .nenber., [PO16 Furt hernore, in
order to sof%e? f%eé)ﬁ%elllgﬁffa?%of%ﬁ/v%ug%%é?hyéﬁ@Oél}natl FREmReL SEm TR it i on
is alowfloor vehjcle jncluding: truck arranged under a vehicle body; a
truck frarrerﬂéB?fﬁcbi}i’Fé’EI‘CIé aH‘efrE&Qalsienber of the truck; a pair of wheels
bei ng pi vot abl e j ndependently from each other around the sane axis which
extends in a vehindhePiEset AnEntiepd SePPshucmbeyvRIoVidgd om the. truckdfemea i§ our nal
menber which couples the pair of wheels and is attached to the truck frane;
and a truckamanges opihepuier séeim the veingle aidih dinectionef ash¢asiplingimgntbedia ect i on
in a position closer to the center in a vehicle |ongitudinal direction of
t he truck fbacapableari colméng intr craitactrevithethe cowplémgemambhesopmsito redulathédel s, t he
journal nenber, and the truck frane | ateral beam.are provided on each of a
vehi cl e fr opivosil devementaf\tieh¢@iping emintet. de of the truck, wherein the
journal nmenber can turn with respect to the truck franme, a first coupling
menber incl [odi1ep a coupling section which extends between the journal
menber and the truck frame |ateral beamon a vehicle front side and an
i nterlocking | evaiiReableOm MILGH sSKERIRE%MA0S IbRAMERERLR dﬁﬁ@fgﬁe%ﬁ nal
direction fromthe truck frame toward t'he center of the truck ane of the
vehicle, is; ' ; Lok : ' | DGl ydi .g coupling
section’ wh BReRNrRa 0B IREELMifte SN S LI T TRGL, A RHIUELOR:E
. lateral be 1€/ ear ..si and i nterl ocki | ever. section which
ext ends al g{r%%%nggﬁf%ugeq%Sﬁag?gnﬁg%ﬁgf%ercjﬁhé% |‘§‘n afpfgrﬁqgﬂgeFﬁ’ﬁ% frame
toward - 8 the center @f t&e tructchf rame gf t he vehi chle is'g)r.ovi ded; -
wherei n t heP¥8GH eilﬂée@& sntlyrqme eagh ofherapupd theameaxi ey hich exivBdS B ¢l e wi dt h
direction of the truck frame | ateral beam so _as to be pivotable around an
axis ext endY‘?ﬂj‘gF W‘%tg\gérﬁi:té?‘ba:#etf@ﬁ{m%lP?éE't“iké)ﬁ,JO‘im%lrré?Iﬂbeé Vel PeuRESEhe: i s
attached to the distal end of one of the interlocking |ever sections in the
first coupl PHyOhwhesds andrig attached é thedruck Tpme:rigdremski frammistestlbeaml ong hol e
extending in the vehicle longitudinal direction, is provided at the distal
end of the aringedefongitee Yahide madthidingctieaier pesition closerdgd theheenferisa coupl i ng
menber and the second coupling nenber, wherein the coupling pin and the
| ong hol e ewgjage langithdipalcdirestibe of thehrick yme Henfthe puiread upnbeg wkerdiar and t he
second coupling nmenber are pivotable in synchronization with each other,
and the j outhaqairBERIREIsCHRAB jduhdl érhier 88 BRAuck Frdnitelateral Weafl 28 Brovided

on each of a vehicle front side and a vehicle rear side of the truck, wherein the
journél member can tﬁrn with respect to the truck frame, a first coupling member
including a coupling section which extends between the journal member and the
truck frame lateral beam on a vehicle front side and an interlocking lever secti;Jn
which extends along the vehicle longitﬁdinal direction from the truck frame tow;rd
the center of the truck frame of the vehicle, is provided; wherein a second coupling
member including a coupliﬁg section which extends between the journal member and
the truck frame lateral beam on a vehicle rear side and an interlocking lever section

which extends along the vehicle longitudinal direction from the truck frame toward



, [0017] In the present invention, a restoring rod or a horizontal
danper being arranged along the vehicle width direction and bei ng
retractable in the vehicle width direction, is provided in the truck, one
end of the restoring rod or the hori zon$ al danper is attached to one of the
interlocking | ever sections of the first stub Iink and the third stub Iink,

and the ot restori rod, or. the hori.zontal danper is attached
to the truc EF %g%e&ft?%gﬁgj fi3me Ofﬂ% ‘@eﬁlﬁlepfsé{{%wgecﬁmﬁ?‘i] %,CO&EH%WHP& bei ng
arranged al.gn he vehicle wdth direction and being capabl e of

reci procat i ngts” rerg\t/?ﬁ’ﬁcle et H’etgggﬁ}iuﬁlleé” i rRCRn F?fH?k r?nﬁi%}%ahﬁﬁmi‘n t he
truck, one end of the actuator is attached to one of the interlocking |ever
sections ofS°ta5do Pf pEpt geuﬁPP angxh extending inrfevebicleo heighiclisclion whengiar . t he
other end of the actuator is attached to the truck frame, and operations of
t he act uat o COMPENE Bl ip aitachgd sothesliste) end of enaefithie ingerfockingdavertsectiomsiimg st at e
of the vehicle and a curved traveling state of the vehicle, whereby the

j ournal nerntbefirs gaunlingrmenbdr and dhresecondcoupling member, vérerein Adrarttodgeous
Effects of Invention [0019] According to the present invention,

ef fect s expixtéanderg ibehovehice ldeitodinal diedtiondid mrovided ar the distat lead of tHehe pr esent
invention is a low floor vehicle including: a truck arranged under a

vehi cl e bodytherafthiciaterfocking |©@nféctivhest thsfift E6@MRg FRHIr afd tHeh@cdddick; a
pai r of wheels being pivotable independently fromeach other around the
same axi s Vdouplineme@BES whirein WRINoGhEngWifl bl Ble'1683 hOL eaPsbelWidY &lchtghen a

track; a journal menber which couples the pair of wheefs and I's attached to

1, b1k NRIRy ded chile LEADE Al aloheam s AR dlan e en ol

width direction’in a posi oser tot I'n

| ongi tudi n | i e u n.the journ ne .. Wwherein
the pair ofas Iy\l}\ﬁgéﬁ%g%ﬁo?]hnvéﬁ% S%Jrﬁnoé'{] érh%‘@n%%?’ %ﬁ?ﬂﬂ}% eb © galflcﬁ( W%héeﬁpgaz? gl’e beam
are provid ch of a vehicle front side and a vehicle rear side of the

trueck, wherein € journal nenber can turn with respect to the truck frane,

a coupling ﬁ&?@er whi ch coupl es the journal nenber and the truck frame

lateral bed provi ded, and wherein the coupling nmenber is attached to

the center in tgree vehicle width direction of the truck frame |ateral beam

so as to be pi vt HISIREESSRLNENtOR. axgstorwgrechen mborizentel dampen beingearenged

di rection. ' '
along the vehicle width direction and being 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 of the first stub link and the third
stub link, and the other end of the restoring rod or the horizontal damper is attached
to the truck frame.
[0018]

In the present invention, an actuator being arranged along the vehicle width
direction and being 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 of the first coupling member and the second coupling member, the

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

are controlled so as to correspond to 4 linear traveling state of the vehicle and a



Therefore, when 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 force .
directed to the inner side in the vehicle width direction is applied to the
journal member, the journal nmember turn%-around an attaching section of the
coupling nmenber and the truck franme |ateral beam At this point, the wheel
on the outside rail,.side es fromthe. center in the |ongitudinal

di rection owelqgratvfu%%ga%?%\ﬁ?%‘ée%%é’f hea%éﬂe jongyay gember gan %W%hsi de of the
pair of wheels noves t rd the center in the longitudinal direction of the
truck. As éeﬁﬁgﬂPﬁ?eFHa< & changes to a state along the curved track and
the vehicle can enter_the curved track at a small attack angle. Therefore,
contact preS&FRRLpAISEIE LS ofdDVFIOR on the outside rail side and the track
is relaxed, |ateral pressure on the vehicle is reduced, and occurrence of

vi bration dA@%Yreaki ng sounds of the vehicle are prevented. Therefore,
riding confort for passengers is inproved, and wear of a wheel flange is
reduced. [0020] According 1o thépres@widveaton, effhéte keplaihed belopreaadetobtainent i on, a
restoring rod or a horizontal danper being arranged al ong the vehicle

| ongi t udi naA 1o flect vehiclanfitheeiresgntriatemioh &d Bw flodrhiehicihinchdidgd B @iutkidi nal
direction, is provided in the truck, one end of the restoring rod or the

hori zont al gaApaY uider avtidcheddyOa friick frate EfiIRARA T, frAfdmeR®ePbf@E end of

‘the restoring rod or the horizontal danper is attached to the truck frame
lateral beamckThgaif 68HWRELINBeihf fivatabld1BddRhIGRR FIm gé’éﬁpcﬁﬁirair&ﬁiﬁt pe journal

menber to return froma pivoted state during Curved track traveling of the
vehicle, tQ,ReSkRLSHAVES | . rayel i ] vehi el e.

Furt her nore, tehe T estoE*tﬁgdsrlggggﬁlcﬁ\g{dﬁﬁlo%éz%\éﬁ%gﬁqggg&%ltélg%gfﬁm%sgrb swi ng of
the journal, mepber durinag the.linear. track. .travel|ng. urrence of

def | ect i onJ%‘fm?lﬁrger\‘Kﬁ%re‘ﬂlg? SORISAe PR gﬁ%{ﬁee%wlﬁg‘s gﬁg‘ﬁg%ﬁ’&\}%ﬁgg me;
Therefore, the effects explai ned above.can, be re.surely obtained, wile
travel i ng SP4BiTHe a&tﬁﬁaﬁg‘a@ﬁ@“ﬁf‘ﬁﬁ%ﬁd qongdhe f"?}gaa"fla@l Frettigpinani cle i

i nproved. [00,211‘ én the low floaor vehicle of the present invention,
an act uat oPOBEPAGlosET 1B eeTdsH ine vehiglelopgiiudpral digsqtion of the; thiek frmethagi des in
the vehicle width direction of the coupling nmenber and bei ng capable of
reci pr ocat ithgyioprnab giemper;ivherein vespait of Whesksi thedourasl membert ashtheitmickr ovi ded
in the truck, one end of the actuator is attached to the journal nenber,
and t he ot Hmamedattralbeamearaptoyited oniegchatfiaachinde fronttshde anduckehiclanaar| at er al
beam so that the actuator can control the turn of the journal nmenber.

Ther ef or e, sfderofelatpike whieheén thetjo@rhalrmeanpest ahe surs vithreépecerthespelnd to the

curved track, so that the wheel attached to the journal nenber can nore
surely ent &fane, 6 ebisithg hamkerabhigh 6@JIds tad joasdal afeeltRr addPBe Zuck frame

lateral beam is provided, ana whérein the coupling member is attached to the center

in the vehicle width directidn of the truck frame lateral beam so as to be pivotable

around an axis extending in a vehicle height direction.

Therefore, when the vehicle enters a curved track, if a wheel on an outside fail

side of the pair of wheels -c_omes into contact with the track and force directed to the

inner side in the vehicle width direction is applied to the journal member, the journal

member turns around an attaching section of the coupling member and the truck

frame lateral beam. At this poiht, the wheel on the outside rail side moves away

from the center in the longitudinal direction of the truck, and the wheel on an inside



In the low floor vehicle of the present invention, a stopper nenber
provided in the truck frame is arranged on the outer side in the vehicle

wi dth direction of the coupling nmenber to be capable of comng into contact
with the coupling menber so as to regut e the.pivotal novement of the
coupling nmenber. A pivoting amount of the coupling nmenber is restricted by

t he stopper__repbe . a_turni amunt ..of, the j.oyrnal .nmenber and
2 v ng” anBin gt e B aE AR mofes WA e BRI it 1ghdifl BRruch
expl ai ned apove can ,be nore sur.ely .obtained while | arge vement .of the
“wheel s is pravel 'edAéﬁdest“ﬁtag’«Slel}?ﬁygian?sltf’tafta&? al?ﬁ%t@&ﬁf"c?ggraicgeagégﬁr ed.

[ 0023] In addition, a |low floor vehicle of the present inventionis a
| ow f1oor vEHEIF&aR ARELHE GEFved rack atia smallatgeliangieier Therelers 6P®aBody: a truck
frame configured as a frame nenber of the_truck;, a pair of wheels being

pi vot abl e i PIG&pEnBeery thevdieekert the outride ral sidaand the teagkes elaxedilatesth ext ends
in a vehicle width direction and traveling on a track; a journal nenber

whi ch coupl prsssuneop diervebiclams eedused ragd ioscumteneccdfcdbration hed trealikg fowmis; and a
truck franme | ateral beam arranged along the vehicle width direction in a
posi ti on cl oftbe velckehee pentreed.i rllerefets, aliaglcomdort fratipasdengkirs &cippovedf t he
truck frame than the journal nenber; wherein the pair of wheels, the

j our nal - mendaer wearnd atwieeel flatgl i§ redeed. at eral beam are provi ded on each of a
vehicle front side and a vehicle rear side of the truck, wherein the
journal menfgepopan turn with respect to the truck - 12 - frame; wherein a
first coupling nenber including a coupling section which extends between

the journal nenbgrhapdy H6& \Ieﬁfé%fftﬁéﬁfes&ﬁ“irﬁfeﬁféiorg%qggt%%o\ﬁ%?iaCl e front side

and an interlocking | ever section which extends along the vehicle

| ongi t udi nalllorgi-oh?ag?d-él?lﬁerfﬂe E\E/'Iﬂgé%d M&Iﬁ%we%cfeq\g@%iﬁgﬁﬁ? dﬁ'?(ﬁ%oglrar?gf e}en:ée truck |

frame of the ve I's pro reinas coup

i ncluding a _cq i ng.section whic xt ends bet ween, t j our nal er and
the truck {iaeebleid uRehliolR ey iR, BRoGRaLIRe oK PRt 6P Bokd ng
| ever secti@n which extends al on he vehicle |ongitudipal direction from
the truck f&'ﬁﬁ?t?%rro Ofﬂ?fﬁ'toéﬁf’% 1 E%&%@&%ﬁé@%ﬁeuwpm@ BRPERE i s
provi ded, wherein the coupling section is attached to the center. in the
vehi cl e wi dPReFndeRitthoresioring fed orthe korizonial dprperrp pttashgerios e dmick frape

pi votabl e around an axis extending in a vehicle height direction, wherein a
coupl i ng pi lataral bgama c e restrringaod ios thel hodpentafdapper afow the jpwmel nemkémg | ever
sections of the first coupling nmenber and the second coupling nmenber,

wher ei n a | ©rrgtum fremexpizoigd stgtd duringeuveditekk trhvaligigtof dienedhidé, teatstat, i s
provided at the distal end of the other of the interlocking | ever sections
of the firsdurbipleangacketrdvelingofitht Wehiske o Rdrtie@thotd, kg reeohing roddranei n t he
coupling pin and the | ong hole engage with each other, whereby the first
coupl i ng nefdiefontiN daipér 38 6D SRR JfME: OBMREheRAbEr RirMQl RO ifedr Rrack |
synchroni zation with each other, and the journal nmenber can turn with
respect to ghehpuclchiAiee ofdeﬂecf[&?éﬁtfhé’%eelb hbRRd GRS s‘@vi%(\é‘&eﬁpbet he
vehicle enters a curved track, I1f a wheel on an outside rail~side of the
pai r of whe I cant L LN nd. for Lrected to the
i nner side ﬁj ﬁ§ff1ﬁ§({r§§# g%fgrewﬁlgte?ﬁ%ﬁs\ﬁ%é%n%g}?ésvre%%%F?énd) ¥ gur% ﬁ'eod[]tadrﬁ?&nal menber
on the vehig ront si t.he | qurnal .mepber .tur around. an att achi ng
section of YVL%IZC Er?\r'egingcs(k)aggw ﬁ‘d‘nﬂ%ﬁﬁéwegn%c FaVEis er‘éeﬁ’écq?éstlg}pé‘?v eam At
this point, r rding the pair of wheels on the vehicle front side, the
wheel on th@oggfsi de rail side noves toward the vehicle front side, and the
wheel on the inside rail side noves - 13 - toward the vehicle rear side.
As a result, thdnibelomsilearaichisle of the preasné invenijgyl, eh a¢thatonheiag errarged surel y
run along the curved track. The wheels can enter the curved track at a
smal | att actén @trigalsé one of left and right outer sides in the vehicle width direction of the

coupling member and being capable of reciprocatingly moving in the vehicle

longitudinal direction, is-provided in the truck, one end of the actuator is attached to



[ 0024] When the journal nenber on the vehicle front side turns, the
"first coupling menber and the second coupling nmenber pivot in association
wi th each other, and the journal nenber on the vehicle rear side turns in
association with the journal nember on tltte vehicle front side. Therefore,
even if the truck is affected by force acting on the vehicle, and cant and
slack of thg curved track, the journal ers .on_.the.vehicle front side
and the veh&lg eunrlaglarrr’erg?eéée}ndctg% O{shﬁf ee‘?(gofitg?%?ﬁ‘aﬁoralg g%%ﬁhgg }/00{}'6&5“[05 ﬁ@ﬁ’c@h ot her
so as to correspond to.the curved track w thout .geparatel ving. As a
result, themﬁﬁé e?“p$H@ﬁH§8aFHmPﬁam]%ﬁWﬂb eﬂﬁﬂﬂ@ﬁ?ﬂogﬂgﬂﬁéngg"a state in
whi ch the V\Aﬂeel re surial¥ run along the curved track. The wheel s can
enter the clirelers foraxample, theagfyatoriopsrales smad 9. comganandde the quresd Fack. vehi cl e
enters the curved track, contact pressure between the wheel on the outside
rail side ayiithatiae phseliatiaghaddp dhesi@urnabhmembgr ogn eanse parebyrentera austeddraski s
reduced, and occurrence of vibration.and creaking sounds of the vehicle are
prevent ed. atlresnedllatiack anglé.ng confort for passengers is inproved and,
furthernore, wear of wheel flanges is reduced. [0025] In the present
i nvention, @022storing rod or a horizontal danper being arranged al ong the
vehicle width direction and being retractable in the vehicle width
direction is prduiteteldw flodrivehicteustkhe pregeneindestion, betdpgsﬂrﬁérhbﬁ prodded the
hori zontal danper is attached to one of the interlocki'ng | ever sections,

and the ot hgrihefdclofrahb @ drReled b thel Rtkr@ide i theRRRicEORNIM didanRaof iR at t ached
to the truck frame. The restoring rod or the horizontal danper allows the

first coupl iqglie RRbeARbd diRaie 6 Ponfi b LOfallRiPhe coudithe mbfb&ihur 0 f rom

a pivoted st during curved track traveling of the ve to a state

adur i i . . . o .

A i S R T B T b e
dth d | i nber . ' the |i t K t i_ng.

Crcurt ence. BF CUNTBCPTEREraT RS S ot Har CRTOBA R A6 Sbet ST HBol ved i n

such swi ng can be B&evented. Therefore, the eff? ts exPIained,abOVe can be
more sur el yBRFECAE IOWAR BEPPEhARFiATRO YRGB PT HisrWhrg I e rasrifted: tr ack
traveling of the vehicle is jnproved. [Q026] In the present invention,
an act uat or Iiaeioge. the dfrgtsexnlaieg abee %meéwewa{whﬂm@twgaﬁlaagm bei ng
capabl e of reciprocatingly noving in the vehicle width direction is

provi ded i nmpyiement of ke wheelsdn grayented endisavghing stabidityaef the weltickeds sasaredf 't he
interlocking | ever sections of the first coupling nmenber and the second
coupl i ng nei@3] and the other end of the actuator is attached to the truck
franme, so that the actuator can control the pivotal novenent of the first
coupl i ng nenber landditibe, sleeoficbroehield sfaghamadeat invdieineit arlew floof veiespl e, the
actuator operates to correspond to the curved track, so that the wheels

l'i nked to tieludidgsh taek Riraiped WRARE vehitde BJAG; §BGEOHFae0 UPhi ifedBIDREme CAN
nore surely enter a curved track at a smal[ attack angle. -
member of the truck; a pair of wheels being pivotable independently from each other
around the same axis which extends in a vehicle width direction and traveling 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 élong the vehicle width direction in a
position closer to the center in-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 provided on each of a vehicle front side and a vehicle rear

side of the truck, wherein the journal member can turn with respect to the truck



~Brief Description of Drawi ngs [0027] [Figure 1] Figure 1 is an explanatory
di agram showing a low floor vehicle during linear track traveling in a
first enbodi nent of the present inventign. [Figure 2] Figure 2 is a plan
vi ew showi ng a truck of the vehicle in t4e first embodi ment of the present
i nvention. [Figure 3] Figure 3(a) is a longitudinal sectional view show ng

a schematic.structure o SpPr. Ng-type. restori .0od in the.vehicle in th
Firet onbodl Ak gt priciisf el HemfBF Ry R s b Wyigeg ' 11
| ongi tudin sectjonal view show a hemgti c structure, o rubber-type
restg oring r Wefrﬁhﬁdl?‘gnﬂ]mﬁpsﬂraé‘d%% %’“%rc?a&}%g?%ﬁ%ﬁ OB:‘J"avﬁpgﬁﬁ éﬂ‘&}\%ﬂ g th)ép
| ow floor vehjcle during curved track traveling . in the first enbodi nent of
the present aidareRicTiopking fsver pectiop i sxiends pleng theivehicls lepgisstinging a truck

of a vehicle in a second enbodi nent of the present invention.
direction from the truck frame toward the center of the truck frame of the vehicle, is

provided, wherein a second coupling member including a coupling section which
extends between the journal member and the truck frame lateral beam on a vehicle
rear side and an inte;locking lever section which extends along the vehicle
longitudinal direction from the truck frame toward the center of the truck frame of
the vehicle, is provided, wherein the coupling section is attached to the center in the
vehicle width direction of the truck frame latc_aral beam s0 as to be pivotable around
an axis extending in a vehicle height direction, wherein a coupling pin is attached to
-the distal end of one of the interlocking lever sections of the first coupling member
and the second coupling member; wherein a long hole extending in the vehicle
longitudinal direction, is provided at the distal end of the other of the interlocking
lever sections of the first coupling member and the second coupling member,
wherein the coupling pin and the long hole engage with each other, whereby the first
coupling member and the second coupling member are pivotable in synchronization
with each other, and the journal member can turn with respect to the truck frame.
Therefore, 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 force
directed to the inner side in the vehicle width direction is applied to the journai
member on the vehicle front side, the journal member turns around an attaéhing
section of the first coupling member and the truck frame lateral beam. At this point,
regarding the pair of wheels on the vehicle frént side, the wheel on the outside rail

side moves toward the vehicle front side, and the wheel on the inside rail side moves



[Figure 6] Figure 6 is an explanatory diagram showing a | ow fl oor vehicle
"during linear track traveling of the vehicle in the second enbodi nent of
the present invention. [Figure 7] Figure 7 is an explanatory diagram
showi ng the |ow floor vehicle during rilght -curved track traveling in the
second enbodi nent of the present invention. [Figure 8] Figure 8 is an

expl anat ory, di agram_showi ng.the | ow floor vehicle during left-curved track
travel i ng i??v‘faﬁcg{hge‘"g lﬁge rgﬁ"g%%?' %aﬁeﬁu@ﬁlg ‘ﬁﬁee@ eﬂ’lﬂng%vear#?%ﬁ?wﬁf:ﬂéﬁ? e 9]
Figure 9 is ontrol flow of an actuator of_the vehicle that passes on a
cur ved trachF S IRE %’é%léfﬁﬂnglﬁﬁ%gleﬁé‘me%&fmfhe%‘@g caneRkh eoﬂf""f[ i gure-10]
Figure 10 is a contrgl flow of the actuator of the vehicle that exits the
curved trackaskptesmallat@rangibodi ment of the present invention. [Figure 11]
Figure 11 is a plan view showing a truck of a vehicle in a third enbodi nment
of the pr es@Q@Affnventi on. [Figure 12] Figure 12 is a |longitudinal sectional
vi ew show ng a schematic structure of a restoring rod in the vehicle in the
‘third enbodi mentWbén thegopmelsmembémnethe veincle frbntidestutr8] theifgsreuplng s an

expl anatory di agram showi ng a conventional |ow floor vehicle during curved
track travememfer 4ridi thelsexohd LolkpliggmeerBer iy oBinpssotiatioawistheioh mthed, dnduck of

t he conventional vehicle. [Figure 15] Figure 15 is a side view show ng the
truck of thegeganusinhémbelonbieticle rear silb turnd iniagsvctatibflwifhi bfcurdd is a front

vi ew showi ng the truck of the conventional vehicle. Description of

Embodi ment sybRAB888In the vehicle front side.  Therefore, even if the truck is affected by force
agting on the vehicle, and cant and slack of the curved track, 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. Asa
result, the wheels prdvided in the journal members, change to a state in which the
wheels more surely run along the qu'x'ved tlrack.. The wheels can enter the curved
track at a small attack angle. Therefore, when the vehicle enters the curved traék,
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.and creaking
sounds of the vehicle are prevented. Therefore, riding comfort for passengers is
improved and, furthermore, wear of wheel flanges is reduced.
[0025]

In the present invention, a restoring rod or a horizontal damper being arranged
along the vehicle width direction and being 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, and the other end of the restoring
rod or the horizontal damper is attached to the truck frame. The restoring rod or the

horizontal damper allows the first coupling member and the second coupling member



Fi rst Enbodi nent A low floor vehicle (hereinafter referred to as
""vehicle") in a first enbodi nent of the present invention, is explained
below. In the first enbodi nent, as an exanple of the vehicle, the vehicle
is explained by using an LRV as shown -il#-Figure 1. In the explanation, it
is assuned that a traveling direction of the vehicle is a vehicle front.
Figure 1 i.s a diagram of the vehicle viewed from abgve. The traveling
direction df "{HE YeRiadEOPS SRIFAEREE tiaple traelipg ohthepelicle i 8 F@teshown i n
Figure 1 includes two front vehicles 2 and one internedi'ate vehicle 3 which
travel on duringdipear tragk tipveling off the ¥efHplssi Fdhermerse thsfestpringradetithg e vehi cl e
3 is arranged between the two front vehicles 2. Connecting sections 4 are
arr anged bgtfwéemaldﬁ’eﬂﬁqf omn absohi swviag of therfitst doupling membei andehy edvonde 3. Pin
connectors 5 are provided in the connecting sections 4 along an axi s which
ext ends i n capuplksig wembwrediringahe Hheazctacbraveling. f Oonitrrened bfdeftecBombLtheoupl ed
to the internediate vehicle 3 so as to be capable of turning around the pin
connect or s jburndl memkber/andrike aheengnalvwddesuchehing @nltediréfentedof the front
vehicles 2. Wweels 8 provided in the trucks 7, travel on the track 1.

[0029]  TheTttdfury theefRtistRplatied @love dan b HRrakitey dMtdifled, SiglanRSEIAL t he
truck 7 in a state during li1near traveling showmn in Figure 2. A traveling

di rection afatihg dvehi ﬂieggiear iri £ARHg Bf'thtet&&uayiﬂghep%ovéd? the truck 7, a

truck frame 9 IS provid as a frame "“nenber o truck 7. The vehicle
body 6 (shqb?zddn Figure 1) is supported by this truck frame 9. Two truck
frame | atera eans 9a extending in a vehicle wwdth direction, are disposed

inthist k f t f h_oth ' vehicle.. 17 -

L ongi t adi nal i oo s R RPERERTE) bR B wrneRd ploBe By hide Siddhcic t  ame
| ongi t udi na). beans b.exteng' ng in the. vehicle |ongi tglgi nal, direction,
respect i vel4eEPYLEG Mg H2 ]IFl? KCHRrrRinght BpYPre By coisle width directignsposed -

spaced apar.t froc{’n each other in the vehicle wdth direction, [0030]
1s provided in the truck, one end of the actuator is attached to one of the interlocking

lever sections of the first coupling member and the second coupling member, and the
other end of the actuator is attached to the truck frame, so that the actuator can
Icontrol the pivotal movement of the first coupling member and the second coupling
member. Therefore, for example, the actuator operates to correspond to the éurved
track, so that the wheels linked to the first coupling member and the second coupling
member, can more surely enter a curved track at a small attack angle.
Brief Description of Drawings
[0027]
[Figure 1] Figure 1 is an explanatory diagram showing a low floor vehicle during
linear track traveling in a first embodiment of the present invention.
[Figure 2] Figure 2 is a plan view showing a truck of the vehicle in the ﬁrst

~ embodiment of the present invention.

[Figure 3] Figure 3(a) is a longitudinal sectional view showing a schematic structure

of a spring-type restoring rod in the vehicle in the first embodiment of the present



Journal nenbers 10 are respectively provided at the front end and the rear
"end ‘of the truck frane |ongitudinal beanms 9b. Therefore, the truck frane

| ateral beans 9a are located closer to the center in the vehicle

| ongi tudi nal direction than the journall>menbers 10. A pair of wheels 8 is
attached at both ends in the vehicle wdth direction of each of the journal
menbers 10 .so _as togbe pivotabl e I ndependently fromeach ot her about the
same axis 8‘3.ver€§fi’8'el F“giuéer[:%(églsﬁloﬁgl@ﬁ?zﬁﬁF%@Bﬂa‘ge‘@a LEINg 7 Sf;ﬁeén?tﬁner “side in
the vehicle width f;i?icr%gti on of the wheels 8. The journal nenber 10 extends
near the r oYHCUR PLARPBE RIS I8fds to which the wheels 8 are attached.
Coni cal rubbers 11 are disposed as shaft springs of the wheels 8 between
the truck flfigvee flfigiiedus saexpleaserodagiae shawingfhe layy foerevghinle Awtingrenber
10. The ends of the journal nenbers 10 are attached to the truck frane

| ongi t udi nafurtpddrack sigveling infike Grshemhpdimebbefithe preserTimveption.i cal rubbers 11
are configured to absorb vibration applied froma vehicle vertical '

di rection f[Fgur¢ hieFighred is aglaranidwashewognd trgiirefd viebickniald secérde | our nal
menbers 10 to turn with respect to the truck frame 9. [0031] Coupl i ng
menbers 12 enbodimenwpkie dresent mvektidn: ane | at eral beans 9a and the journal
menbers 10 are respectively disposed in the vehicle front side and the

vehi cl e redFigirdé] Bigudelteis ah e SlakatoihdagamahowihgEaheflSor Véhrleddrpigmed to
widen in the vehicle width direction fromthe truck frame | ateral beans 9a

toward the jRuf palk travel of MERBEELR ikbhe ﬁ@&d@n@ocﬂﬁ&%hﬁ%ﬁre%&ger i cal bushes

in the centers in the vehicle wdth direction of the tru me | ateral
beanms 9a. [{Q034bn St opper nenbers 13 are provided in the truck frane
| at eral beans 9a. The stopper nenbers 13 are arranged spaced apart from

edges on the.outer-sides. in the vehicle width directign of 'the.coupling
nenber s 12%@# ﬁh%émﬁﬁ\sl%ta%Iexﬂﬁe%tﬂgncﬁa%ﬁmtsﬁ%w%té? FOSVY ﬂggr Yeﬁucfl%gur\x}ﬁi cle
width direction of .th oupl i ng .nmenber 2 ils regulated to a fixed anount.
In the stop?ﬁ;‘?'c}’f‘évﬁgz’lagk {f:ﬁ‘,'eq@tgd fssef eé'?ltéodi%%f‘té’?g’ep}?%%ﬁnag’&e?wnsecti ons in
contact with.the coupling nmenbers 12, |npact durjng cqontact of the coupling
menbers 12 EHATE 158‘&?;)‘3#“%%%%“@%@&‘%%5 @wingithg g floor vehicle during

left-curved track traveling. in the second embodiment of the present invention.
[Figure 9] Figure 9 is a control flow of an actuator of the vehicle that passes on a
curved track in the second embodiment of the present invention.

[Figure 10] Figure 10 is a control flow of the actuator of the vehicle that exits the
curved track in the second embodiment of the present invention.

[Figure 11] Figure 11 Iis a plan view showing a truck of a vehicle in a third
embodiment of the present invention.

[Figure 12] Figure 12 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 13] Figure 13 is an explanatory diagram showing a conventional low floor
vehicle during curved track traveling.

[Figure 14] Figure 14 is a plan view showing a truck of the conventional vehicle.

[Figure 15] Figure 15 is a side view showing the truck of the conventional vehicle.



[ 0033] First restoring rods 14 are respectively provided on the outer
"sidés on the left and right in the vehicle width direction of the coupling
menbers 12. As anot her exanple, horizontal danpers may be provided instead
of the first restoring rods 14. The fiT§¥'restoring rods 14 are arranged in
the vehicle longitudinal direction on the outer sides in the vehicle wdth
di rection of..t he er rs 13, .and e.canfiaured to be retractable
' the veni BEUFIRLRREE 1ER IR RV B iR R Bt BB gt o
14 are atta@hed ﬁo tEEF%pgrnak menbers 10 so as to be pivotable around an
axi s whi ch 8XYERYE" P QU tl e vertical direction. The other ends of the
first resto&bngbrods 14 are attached to the truck frame |ateral beans 9a so
as to be pi 28bl e around the axis extending in the vehicle verti cal
direction. [0034] An exanpl e of the structure of the first restoring
rod 14 is eXpstdinkadimFath reference to Figure 3(a). In Figure 3(a), the
first restoring rod 14 is in a free - 19 - a longitudinal direction of the
~first restoring 4dew floor uehdcla (leeyeinaidnrirefatredctpas fivehicle B imrtfissicimhpdiherig t he
| ongi tudi nal direction. A head section 15a is provided at the distal end of
t he piston ofodle pfeser inegmtioecis ieppliaibbd belowpr mthel @idst atnbbliengmt.asianal end of t he
pi ston rod 15. A stopper section 15c is provided in the cap section 15b. A
“rod sect i onexdntpl¢ sf the a¢hidizd tHeetehiztnis ekplaiheblsy sstied AroDRVER shodmtih €iguag
section 15b. [0035] . Bot h ends 16a and 16b in the | ongitudinal

direction of thahe¥kplaatRionlf i9dsSurhed Hath teRSy 8ifedtion ©f @®afkhidte fshy ough hol e
corresponding to the rod section 15b of the piston rod 15 is provided at

the end 16av&fi'cc}£ h%nheqfl%ﬁ%qtigqraiaﬂgiﬂn%m@v&{icl&%vwd%ﬁﬁ ab@%k 1orpeA through
hol e corresponding to the cap section 15b is provided at the end 16b on the

cap sect| O”tr&vrélﬁng idﬂ'g(j‘_tg:gl %t:ﬂﬁe BLLIO R, i%ﬁflaé@bylgk%r%WA?’ Tﬁggflﬁé‘lghs?&rhiix?” 15b

and the rod sectron the piston rod are novab

oi ston rod SgurrrehERe i bR R lgthe il ed R G ASCRERNY b 15

side are in coq%ﬂct W th chh other and requlate the pjston rod 15 from
movi ng in t hEPhgi PUANRRCICHOMPOFTIGR oM BICTA IS YRIEE BATEBES| de. On
t he other hand, the stopper section _15c of the piston rod 15 and the end
16b of the P§PEFIdE tWe fTant xetueledA: t henmeaipeseeionsr ars pranasd barveearthanged so
as to be spaced a distance G apart from each other in the |ongitudinal
direction. fiohievepicdaschandoie igeimediate vwilicde by Rineomnestaané arapravidedén thexi num
in the longitudinal direction toward the head section 15a side. [0036]
Fur t her nor egormeciiigd sesponsnyaldng isaxis spodedicnds nhevebidd vatteal Heaiamg t he
The front vehicles 2 are coupled to the intermediate vehicle 3 so as to be capable of
turning around the pin connectors 5.  Trucks 7 are arranged under vehicle bodies 6
of the front vehicles 2. Wheels 8 provided in the trucks 7, travel on the track 1.
[0029]
The structure of the truck 7 is explained with reference to the truck 7 in a state
during linear traveling shown in Fi'gure 2. A traveling direction of the vehicle is
indicated by the arrow A. In the truck 7, atruck 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



| ongi tudi nal direction. A guide washer 18 is disposed between this coi
spring 17 and the end 16b of the cylinder 16 which is located on the cap
15b side. This guide washer 18 is in contact with the cap section 15b of
the piston rod 15. Wen the cap - 20 = -17section 15b noves in the

| ongi tudinal direction toward the head section 15a side, the guide washer

18 moves to%ﬁg%%?w&gcﬁ&ﬁegwggﬁﬁér%qg t}‘?e%puckq‘pamet ? c]ﬁﬁ%gi QNng 17 is-

conpressed I'ng the structure restorlng rod
14, as another exa i.ded inst.e t he
cot 1 “apri nooraniindfhstins Ok CRaine T B T tugmap SRR TG HERE 11 r o
restoring rod 14 configured in t in Fi ure e ca sect|jon 15b
of "t he ot sy ba s ek Bams eal bt andcrs ASHRRARPIosd SRR heBL BN 155
noves to the head section 15a side. Such a state is a neutral state of the

first resto?heignibrivahicle sdthidisectin.nt, since the coil spring 17 is in a

conpressed state,
[0030]

Journal members 10 are respectively provided at the front end and the rear
‘end of the truck frame longitudinal beams 9b. Therefore, the truck frame lateral
beams 9a are located closer to the center in the vehicle longitudinal directi.on 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 10 so as to be pivotable
independently from each other about the same axis 8a. Wheel flanges 8b are
provided at edges on the inner side in the vehicle width directioﬁ of the wheels 8.
The journal member 10 extends near the road surface between both ends to which the
wheels 8 are attached. Conical rubbers 11 are disposed as shaft springs of the
wheels 8 between the truck frame longitudinal beams 9b and the ends of the journal
member 10. The ends of the journal members 10 are attached to the truck frame
longitudinal beams 9b via the conical rubbers 11. The conical rubbers 11 are
| configured to ébsorb vibration applied from a vehicle vertical direction from the
wheels 8, and are configured to enable the journal members 10 to turn with respect to
the truck frame 9. [0031]
Coupling members 12 which couple the truck frame lateral beams 9a and the
journal members 10 are respectively disposed in the vehicle front side and the
vehicle rear side of the truck 7. The coupling members 12 are formed to widen in

the vehicle width direction from the truck frame lateral beams 9a toward the journal



predeterm ned pressure is applied to the first restoring rod 14. Wth such
a configuration, even in a narrow space between the journal nenber 10 and
the truck franme |ateral beam9a, the first restoring rod 14 retractable in
the vehicle longitudinal direction, can8be provided. The structure of the
first restoring rod 14 shown in Figures 3(a) and 3(b) is only an exanple.
The structure e ot her structures. | on s the first restorihg rod 14
Can ext ond BRRS Pt 21 brsard B SPetiel s iy M enes s ¢PBOE RS {1 s
enbodi ment, _an operation in traveling a curved track is explained with

ref erence ﬂB“FP@%Pé ei“ﬁhgaﬁﬁlﬁ?ﬁﬁk%mﬁs?% a diagram of the vehicle viewed
fromabove. A traveling direction of the vehicle is indicated by the arrow
A. WheR08He front vehicle 2 on the vehicle front side enters the
curved track, first, the pair of wheels 8 on the vehicle front side enters
the curved tr ackStopned mehdbenhiSeire provaded-in thetrigls faimelaterdl deame 8. 8llan an
outside rail side of the curved track, cone into contact with the track 1.
At this poistdppef oreoters et edangedtshacedapat fremceigenon the ounedristdee indhdt h
direction is applied to the journal nenber 10 fromthe wheel flange 8b.
Ther ef ore, dhgcl¢ aidthdiredtRiigthel€buplinf seaborsni} sabh &iat pivbialehoSe@bhtoh of t he
journal nenber 10 and the coupling nenber 12, the wheel 8 on the outside

rail side. nayestet Sidbdin tHehérEEie wWidtBntirestidieof tBOEiphiag Wiaiersl DR ré‘%hl&t@@i de
rail side noves to the vehicle rear side. Therefore, the pair of wheels 8

th hi.cl { d LCl L le O
o e oLl i 1o, AP0, VOBl LR L, o1
0040 . . i R e
00001, seSHBRRGRSL N B8 RO Shcbeel s Syhct S ThELPocoer 510

enters the curved trac ange on the
outside rail: si.de of .the.curved track 0 into contact with the track 1.
AL thi's poi PEPIPEMEmORT IS4 opiE Member 1 o B1EBRe Veni cl e wi dt h
di rection fﬂoﬁg%the wheel flange 8b, is applied to the journal nmenber 10.
Ther ef or e, %ournal menber 10 turns around an attaching section of the
coupling nenber 12 and the truck frame | ateral beam 9a, the wheel 8 on the
outside rail si darshisssingaodshidt ayeFrsepeivEaroyfeson Hispuigisidgherthedefn an
inside rail side noves to the vehicle front side. Therefore, the pair of
wheel s 8 orandighy ahihelvehiclsaridgi dieection pbthe gorplingtthembeshil 2] eAs eaethe de by t he
angle O with reference to the center 0 of the curvature radius R of the
curved tr ackamide, horiegudltdamphes maydod propidedinstedd of thelfestrestoking rasly849 passes
the center between the pair of tracks 1. [0041]

The first restoring rods 14 are arranged in the vehicle longitudinal direction on the

outer sides in the vehicle width direction of the stopper members 13, and are

- configured to be retractable in the vehicle longitudinal direction. One ends of the
first restoring rods 14 are aﬁached to the joum.al ﬁembers 10 so as to be pivotable
around an axis which extends in the vehicle vertical direction. The other ends of
the first restoring rods 14 are attached to the truck frame lateral beams 9a so as to be
pivotable around the axis extending in the vehicle vertical directién.

[0034]

An example of the structure of the first restoring rod 14 is explained with

CEVC

g

reference to Figure 3(a). In Figure 3(a), the first restoring rod 14 is in a free

supported state. The first restoring rod 14 includes a piston rod 15 extending along -



Wien large force is applied to the journal nenber 10 fromthe wheel flange
"8b, the journal nenmber 10 turns, and the wheel 8 is about to nobve by a.
degree equal to or greater than a fixed amount which destabilizes traveling
of the vehicle, so that - 22 - the codfl-ing nenbers 12 attached to the
journal menber 10, cone into contact with the stopper rubbers 13a of the

st opper nenmhers 13. [,0042 . expl ain above, .Wwth the vehicle in the
first embodi H’é%ifu]aﬂal Becty !“é)sfé}i’ﬁ ﬁFﬁ(FéWE‘ing ‘ﬁj‘h apf) g cy P%!Fabc‘gi‘nd%gé front
vehicle 2, the journal nenber 10 turns around t he attachlng section of the
coupl i ng m??fﬁ’é‘?hng?% ¢ Inmettpdigr! diresien | of dead sepldem Tls PIYAdgsatthor wheel s
8 on each of the vehicle front side and the vehicle rear side turns

t oget her widisiakeang of ehermsipn rechber A 0ap sgetiordéhisgrovifed gahe porimplear of 8
travel s along the curved track at a small attack angle . Therefore, contact -
pressure beabapisontrbe 1iheAlst@ponsdctien bfit ipdevidead in the chp saetdort Heb. t r/’aodd 1lis
rel axed, lateral pressure on the vehicle is reduced, and occurrence of

vi brati on asdicyr Edks ppvidedridswead thébeadedattidrel Sarand phicccaprsbetibn rer ef or e,
riding confort for passengers is inproved and wear of the wheel flange 8b
. i's reduced.[0f$H]43] . Wth the vehicle in the first enbodi nent of the
present invention, the first restoring rod 14 allows the journal nenber 10

to return from ®op %fka@a ahdl6b tHihe Mgﬁtﬁﬁﬂﬁﬁhﬁe’&:ﬁ@%oft’h@%?ﬁﬁd& 16fard he
vehicle, to a state during linear track traveling of the vehicle.

Fur t her rmr g'omtnafaso éhrtétoe ERSLLr 'ﬂghrf)ﬁgn Héle Q&Qesﬁgﬁcﬁﬁé’t t%@‘r&:gse%{mﬁ ey ppur nal

menber uring t 't near track ttaveling. possi bl e to prevent

occurr ence tﬁ% Bﬂf&fn'r&?% s\r/&%r%dtelf% %9(@%3!1%6% +@é% %c?&l:ch@n?ﬁé’&ﬂé%ﬁﬁ pistQgr efore,

it is possi {ravel ing st I near “track
traveling of

enbodi mont r8?it1?‘nexﬁ'p@§l Rbokrogrtnopfinegs &%C@P.Sﬁﬁwgﬂéﬁﬁ PsPidef ﬁs&sﬁ. g
Qem”ﬁﬁ[ of 1108 0D Fi SSRRSHDLTD T8¢ B e T SNBVIoH Sar DFESF. (i echér 156
and the rod section 15d of the piston rod 15 are movable in the longitudinal direction
in the cylinder 16.  The head section 15a of the piston rod 15 and the end 16a of the
cylinder 16 of the head section 15a side are in contact with each other and regulate
the piston rod 15 from moving in the longitudinal direction toward the cap section
15b side. On the other hand, the stoppér section 15¢ of the piston rod 15 and the
end 16b éf the cylinder 16 located on the cap section 15b side”are arranged so as to
be spaced a distance G apart from each other in the longitudinal direction. ‘The
piston rod 15 is movable by the_ distance G at the maximum in the longitudi_nal
direction toward the head section 15a side. |
[0036] |
Furthermore, a coil spring 17 is disposed in the cylinder 16 along the
longitudinal direction. -A guide washer 18 is disposed between this coil spring 17
and the end 16b of the cylinder 16 which is located on the cap 15b side. This guide -

washer 18 is in contact with the cap section 15b of the piston rod 15. - When the cap



- 23 - wheels 8 are restricted. Therefore, it is possible to prevent |arge

movenent of the wheels 8, and to secure traveling stability of the vehicle.

- [ 0045] Second Enbodi nent A vehicle in a second enbodi nent of the
present invention is explai ned bel ow. "FA "t he second enbodi ment, as.in the
first enbodi ment, the vehicle is explained by using an LRV as an exanpl e of

the vehi cl qu bl fo 690 WONLAKLAMOL LIS EhLALS: b DRiGPEAdeRod ment

is the sane as the configura e vehicle Tn ment .

Components the sa those ipn the first enmbodipent, . are, expl ained by
uai o r ot eretitE R M mo erife Aol e sFRO0 e A pEESLT RS 2y
enbodi nent. Conpongents different fromthose in the first enbodi nent are .
expl ai ned. CPWpfn%éedexpl anation of the second enbodinent, it is assumed that
~a traveling direction of the vehicle is a vehicle front. [0046] ) The
structure dP03He truck 7 in the second enbodinent is explained with
. reference to the truck 7 in a linear traveling tinme state shown in Figure
5. In Figure 5, Rggardmgche siprasyre @f Hieklers ngstoring fod ki, aeatwbiérresamplean act uat or
21 is provided instead of one of the pair of first restoring rods 14 which
i s provi dedubbrer gzcibeofl 9 iy heghrovled instead ofthdeod npringht7 sethownanfégure si de. As
anot her exanple, both the pair of first restoring rods 14 may be repl aced
wi th actuatdgbs 21. Such actuators 21 are arranged al ong the vehicle
| ongi tudi nal direction, and are configured to be capable of reciprocatingly
nmove in thgoyx)icle |ongitudinal direction. One ends of the actuators 21
are attached to the journal nmenber 10 so as to be pivotable around axes

extending in t heyRaing the Vit tdsttlngdbd ¢4 thbRMgurdd B @isRedy, ﬁnﬂ'gu&fz,&m

actuators 21 are attached to the truck frane lateral beam 9a so as to be
pi vot abl e %ﬁﬁg%ohhgb%‘% piston rod 15 is arranged in a state in which the cap section

L}

15b moves to the head section 15a side. Such a state is a neutral state of the first
restoring rod 14. At this point, since the coil spring 17 is in a compressed state,
predetermined pressure is applied to the first restoring rod 14.  With such a
conﬁguration, even in a narrow space between the journal member 10 and the truck
frame lateral beam 9a, the first restoring rod 14 retractable in the vehicle longitudinal
direction, can be provided. The structure of the first restoring rod 14 shown in
Figures 3(a) and 3(b) is only an example. The structure may be other structures as
long as/the first restoring rod 14 can extend and retract.
[0039] |

Regarding such a vehicle in the first embodiment, an operation in traveling a
curved track is explained with reference to Figures 2 and 4. Figure 4 is a diagram
of 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, first,

the pair of wheels 8 on the vehicle front side enters the curved track, and the wheel



- 24 - extending in the vehicle vertical direction. In Figure 5, the
“actuators 21 are in a neutral state. [0047] In order to control the
operation of the actuators 21, as shown in Figure 6, plural switches are
provided in the vehicle. Figure 6 is aiagram of the vehicle viewed from
above. The traveling direction of the vehicle is indicated by the arrow A

In the second enbodi.men s an exanple,. fo sw tches 22, 23, 24:and 25
are used. [fgeﬁ%g]rgg O(ilth_e %\%elgiornsaf] oéﬁlﬁwqﬁlfeffg{i’?&bv&aaﬁaﬁ]@ PHeRE 9Pk 1 on
the travelin irectioon right side, and the second . sw tch 23 correspondi ng
0Tt he t r acRit Srehd.  ALEE PRGDics QPR Pahe MOPIe fytGe yahcl i,
connecting section 4 hetween the front vehicle 2 on the vehicle front side

and the i nt&resHem s appliehiccthe joimatmenber [hfromdho wheel flange Bb.onTherefores| e 2 on

the vehicle front side are configured to be controlled by the first switch
22 and t he tbegwmpl spdmibdn 19 3umThrwund an ditashing sectipa of dhrerjospehuiemyet 80 t he track
1 on the traveling direction right side, and the fourth switch 25

cor r espondiang theceupding maankbet 12the mhetlronethe ogside ratsidomolves to the de, are set.
The actuators 21 in the front vehicle 2 on the vehicle rear side are

confi gured vehiddefronrdide) bhd thebyheeh® oh lah irdids Wit sille Rdvedd thdreeHiclorédr swit ch
25. [0049] Switching of the first to fourth swtches 22, 23, 24 and

25 during cdide/edrHere6te, BRFARGE whkels ROMBI Wbl @ froMdiduaResRhIdARe St at e of
the actuators 21 involved in this swtching, are explained. In the fourth

enbodi nment : i Lo, . irst to fourth
Swi tches ZZ%b%g]ﬁgl?l{ﬁ%%%d ﬁ?ﬂ%\a&?ﬂgﬁeiﬁ%g g:{‘tg ?)Q%EE% ?eOﬂ arhfzrg&fnfe rhdius R

of the curved track.
[0040]

Subsequently, the pair of wheels 8 on the vehicle rear side enters the curved
track, and the wheel flange 8b of the wheel 8 on the outside rail side of the curved
track, comes into contact with the track 1. At this point, force directed to the inner
side in the vehicle width direction ﬁoﬁ the wheel flange 8b, is applied to the journal
member 10. Therefore, the journal member 10 turns around an attaching section of
the coupling mefnber 12 and the truck frame lateral beam 9a, the wheel 8 on the
outside rail side moves to the vehicle rear side, and the wheel 8 on an inside rail_side
moves to the vehicle front side.  Therefore, the pair of whéels 8 on the vehicle rear
side turns toward the vehicle reér side by the angle 8 with reference to the center O
of the curvature radius R of the curved track. As a result, the middle point 14 of the
truck frame 9 passes the éenter beﬁNeen the pair of tracks 1.

[0041]

When large force is applied to the journal member 10 from the wheel flange

8D, the journal member 10 turns, and the wheel 8 is ébout to move by a degree eqﬁal

to or greater than a fixed amount which destabilizes traveling of the vehicle, so that



inside rail side of the curved track, is configured to be turned on when
"the ‘curvature radius R of the curved track on which the vehicle passes is
equal to or |ess than R100. [0050] When the vehicle passes on a linear
track as shown in Figure 6, all the firdt-to fourth switches 22, 23, 24,
and 25 are off. At this point, the actuators 21 are in the neutral state

W t hout opergat i - i J tthe first to . fourth

Swi t ches ZZtQéZ%d&EHé gl%g&%gs 12aanttéi Cg%gtoé}éée’iog@?gﬁe@eét@’ Eme ke S04 t‘%&% 21 in
t he case intﬂp&chf}hqﬂyehkﬁlg.ﬁaises on E right-curved track curving to the
travel i ng divettiioh FIoght -84 APRPERMET Réd by using Figure 7. Figure 7
is a di agrarﬁ)@{ the vehicle viewed from above. The traveling direction of
the vehicle Zlndi cat ed by the arrow A. In Figure 7, the first switch 22
and the third switch 24 on_the inside rai| side of the right-curved track,
are on, and the $e&SA@Inediabeys, Withdhe velide indhe finst empedimentoighe prsseiut si de
rail side of the right-curved track, are off. At this point, in the front
vehi cl es 2 &venten.athectneckit ofrthe Sodevehirde 2, te jowhilohembeal tyingearounide
actuators 21 respectively perform an expansi on operation. [0052]

Theref ore, theeatjaghingabctivardfdhe ddpbing trivmberdRiant ¢hef tnanit franaatdrairbesmt . t he
right such that the wheel 8 on the traveling direction right side is noved
to the vehi dhe pagaf vdicele 8amctatinef thikeehicB fiont sidvearidrthy etliclg rékiriskizttivgn | ef t
side is noved to the vehicle front side. On the other hand, the journal

member 10 oRodefter waihi thé foufRA meshide 10 HndSach@f tHieahirefftwitd B F431s 4168 Wwheel 8
on the traveling direction right side is turned to the vehicle front side

and the wheehe Girost tdiR ot b aMAl1aRGcIAdROR.1 OMhelefiit, DhiRt .%I‘%SM Ekgq/str: thehe

vehicle rear side. At this point, the pair of wheels on t ehicle front
o Lur s oo Bt 8 LRI T S ROl Byt
gk T Baktal R 3B 0ok NSO HEOLAFIS LT ARG,
curvature r %}jei Iyrgve%tgc{. Lﬁx%rerfc-n%,h rtic_ii(r:lg rc\(;r%?ortt fi)? I(J:aiééen gr251s3 ;mproved and wear of
the wheel flange 8b is reduced.
[0043]
With the vehicle in the first embodiment of the present invention, the first
restoring rod 14 allows the journal member 10 to return from a pivoted state during
| curved track traveling of the vehicle, to a state during linear track traveling of the
vehicle. Furthermore, the first restoring rod 14 can absorb 'sWing of the journal
member 10 during the linear track traveling. It is possible to prevent occurrence of
deﬂection of the wheels 8 involved in such swing. Therefore, it is possible to
improve traveling stability during the linear track traveling of the vehicle.
[0044]
With the vehicle in the first embodiment of the present invention, a pivoting

amount of the coupling member 12 is limited by the stopper member 13. Asa

result, a turning amount of the journal member 10 and a moving amount of the



The switching of the first to fourth switches 22, 23, 24 and 25, and the
operation state of the actuators 21 in the case in which the vehicle passes
on a left-curved track curving to the traveling direction |eft side, are
expl ai ned by using Figure 8. Figure 8-?3-a di agram of the vehicle viewed
from above. The traveling direction of the vehicle is indicated by the
arrow A. I n Fi the fourth svm'ntt% th%5 on the

e 8, the,segcond switch 2 nd
i nsi de rai IWI?F&?’ Bf r‘%sltirécqf%f ?ﬁbeﬁ?c%\?’éedlttlf %Oéﬁglegt%’r%vﬁ,m 8FRY PRSI St 0 tch 22
and the third jtch 24 on the.outsi.de rail side of the left-curved track,
are off. Athteﬁfs\g’ﬁB‘iiFﬂs,ecPW tfﬂéll?%%aqlﬂV&ﬁ%@’ge'on the vehicle front side
and the vehicle rear side, the actuators 21 respectively performa
contractiod0@pdrati on. [0054] Therefore, the journal nmenber 10 on the
vehicle front side turns to the left such that the wheel 8 on the traveling
di rection rSegbmd Emgedimentroved to the vehicle front side and the wheel 8 on
the traveling direction left side is noved to the vehicle rear side. On the
ot her hand, t heAjwehicieain axentret erifodimentio theghvessheinvestionsis deplaimed detow.t he
right such that the wheel 8 on the traveling direction right side is noved
to the vehilalie: seeand ambedimedt, ahin thirGedt ei@badimiche ther awhdlé gxdiairedttyon | ef t
side is noved to the vehicle front side. At this point, the pair of wheels
8 and the j@iHpnal LREEban eddnpie of ke vehhtiec| & bastidonsigdentivn o tHeowhiole inhe
vehicle front side by the angle O with reference to the center 0 of the

curvature rgdidisniRe@bodibfnt Bfthe SiMe/Rdhd EAGKuraliog of die'veRfcievpant r# and t he

journal nenber 10 on the vehicle rear side turn toward the vehicle - 27 -
rear side gl | f t ; yature
adi us R or REpafY! Eothobhbls 1S RhERE oyt REARE BBbath AL Ak AgHDKE

actuators i 5& %‘grgeﬁegéjr[&ﬁ%u}r{é‘?aﬁ%ﬂc{ Eﬂe{%%h?gh irgga%l%: Efﬂao‘é@inﬁlﬂg FM?. Swi tches 22,

23, 24 and ( e curve rack passa e ve e i s explained
e o has 8oL 905 AT A0 0Bl o o L BRI o
traveling dgxg)?a?rtlgd?n Irrx ithgehetxp aingt?oni c?f tﬁé( Egchildq eergbodiment, it is assumed that a
- traveling direction of the vehicle is a vehicle front.
[0046]
The structure of the truck 7 in the second embodiment is explained with
reference to the truck 7 in a linear traveling time state shown in Figure 5. In Figure
. 5, as an example, unlike in the ﬁrst embodiment, an actuator 21 is provided instead
~ of one of the pair of first restoring rods 14 which is provided on each of the vehicle
front side and the vehicle rear side. As another example, both the pair of first
restoring rods 14 may be replaced with actuators 21.  Such actuators 2i are
arranged along the vehicle longitudinal direction, and are configured to be capable of
reciprocatingly move in tﬁe vehicle longitudinal direction. One ends of the
actuators 21 are attached to the journal member 10 so as to be pivotable aréund axes

extending in the vehicle vertical direction. The other ends of the actuators 21 are

attached to the truck frame lateral beam 9a so as to be pivotable around the axes



Referring to Figure 9, froma state in which the front vehicle 2 on the
vehi‘cle front side is traveling on the linear track (SI), 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, tRé-first switch 22 is turned on and,
if the curvature radius R of the curved track is equal to or greater than

R100, the first. switch e off (S vat eradius R of
the curved S¥ICRAIRE;1R theeF, Clet%‘:‘rg? Idérggthrhaﬁgﬁi%e é\’gg ¢ t?’i's A€W Fch 22 is
turned on (S% the actuators 21 on the vehicle front side and the vehicle
rear side PpEFYSHAEhe expansion operation in the front vehicle 2 on the
vehicle front side (S4), the journal nenber 10 on the vehicle front side
turns to tH804%ght, and the journal nenber 10 on the vehicle rear side
turns to the left (S5). [0057] Furthernore, when the front vehicle 2
on the vehicl e irardestoi®nent teopetation p@%htaemmwlt,ﬁaehownlﬁlﬁlglerecﬁar vat ur e
radius R of the curved track is equal to or less than R100, the third
switch 24 ipturblswiedieparegmayided intthe vehucleat EuirgereréaﬂiatfkiagﬁzamfofttlhﬁevethIVed track
is equal to or greater than R100, the third switch 24 is kept off (S6). If
the curvat Wi@vddafdbriabbvefl THearavelivedirddtias bf the vehichd is ralicnted BB thetdnaw R100
and the third switch 24 is turned on (S6), the actuators 21 performthe
expansi on gper@tth®8edofld ERBodimeas as ah EQithpl¥ BLESWtche®2 11324 6hd b aref ear si de
(S7), the journal nenber 10 on t he vehlcle front side turns to the right,
and the joygpal member 10 on the vehicle rear side turns to the left (S8).
As a result, the vehicle snoothly passes on the right-curved track having

t he curvat Ltgér'gadi us equal to or less than R100 (S9). [0058] Ref erri ng
to Figure I z;fter the vehicle sm)othly travels on the right-curved track

having the Chr Va'%; g‘e%rs?gtl(:g?a)cgrr?sﬁgn&n {h%%rac%?%% tﬁlﬁgve(lg%)d’xre&h% first

switch 22 is tu ors |cIe ront side

and the vehicle rear |der tur the neutr ate in.t .ont vehicle
2 on the vélg %éF‘éle’farng e§°i°8 %%) ‘é‘ﬁﬁesf’?féfj rth%l}ra‘f’}‘eh%?}éeqi ﬂ the
vehicle front side and the vehlcle rear S|de rEturn to he staLi during the
li near trackrecion teft sidp, prsisgl in the peygecting seciipp ¢ %Wﬁ’ﬁ?g‘e o Vel @i t ch 24
is turned off (S13), the actuators 21 on the vehicle front side and the
vehi cl e r edhe s¢hide frontipide ped thedntamnediate vehisled. | fhe Retupiosrd! \ehe &08L 2 on t he
vehicle rear side (S14), and the journal nenbers 10 on the vehicle front
si de and t hehickh? oh ¢hereshicls frdnt sidst are nonfigurétodreaontroliadi ithe fiestiswitehr -t r ack
travellng (S15). As a result, the vehicle snoothly exits the right-curved
track havi rp dndehe secoad swich mii UBheettjird lswitch 24 coresspotidimgtoRbO@ra¢liS1®&h and
travels on the linear track again (S17).. [0060]

the traveling direction right side, and the fourth switch 25 corresponding to the track

1 on the traveling direction left side, are set. The actuators 21 in the front vehicle 2
on the vehicle rear side are configured to be controlled by the third switch 24 and the
fourth switch 25.

[0049]

Switching of the first to fourth switches 22, 23, 24 and 25 during curved track
passage of the vehicle, and an operation state of the actuators 21 involved in this
switching, are explained. In the fourth embodiment of the present invention, as an

example, in the first to fourth switches 22, 23, 24 and 25, a switch located on the



On the other hand, referring to Figure 9, if the curvature radius R of the
"curved track'is equal to or greater than RLO0 and the first switch 22 is
kept off (S3), the actuators 21 on the vehicle front side and the vehicle
rear side maintain the neutral state i'#>the front vehicle 2 on the vehicle
front side (S18). If the curvature radius R of the curved track is equal to

or great er . han. 100, and. LGed BASISUEEN A%, vs oS of SHERE AL SS), the

actuators he vehi ¢ ron cl'e rear side naintain
the neutral_ state in the front vehicle 2.0on the vehicle rear sid 19). As
oot RS BptPeEab iR o Shel e il bRRerE ol Ve b Bs RS Rtlfng. t ne
curvature ragi(gs equal to or greater than R100 (S20). [0061] Referring
to Figure i@,s ven after the vehicle snmoothly passes on the right-curved
track having the curvature radius e?uar to or greater. than R100_(S20), the
actuators 21 on When thie Nelirls prssshon gilieardragk ah shapanindriguteda pll dhefdrshigi nt ai n
the neutral state in the front vehicles 2 on the vehicle front side and the
vehi cl e r edpursh gwit¢82 2P, 23034 sands¥ddre offi hestvhikpeing thaantuaion 2dire i theie
right-curved track having the curvature radius equal to or greater than

R100, and toeatrel satowithhet dperstimg. t rack again (S17). [0062] The control
flowin thecase in which the vehicle passes on the left-curved track
curving to [Db&l]traveling direction left side is explained. Ref erri ng

to Figure 9, froma state in which the front vehicle 2 on the vehicle front

side is travel i mheQWitchiag of fRafrst tbo 6t ShikcheWDBID3, he an@hs Ghng thNt ers the
| eft-curved track (S22), if the curvature radius R of the curved track is

equal to OryeRRidn sRANoMRROQotudtbR A GE IRV GHicR3hd vetidlt padeOth #RENt-1f the
curvature radius R of the curved track is equal to or greater than R100,

(e second HARCE S,y B R el B S schumg" o, (e
e, on (SRR HaRERIT SeartoCR AL BB A Yo
Vel T I OBl BhS (20 PE el enber, 10,90, Lhe welhd s fropt side
to the ri gha;[nd(tt?ez t?u)lr'd s[w?t%g%]dr on the inside rail side of the right-curved track, are on, and
the second switch 23 and the fourth switch 25 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 21 respectively perform an expansion
operation.
[0052]

Therefore, the journal member 10 on the vehicle front side turns to the right
such that the wheel 8 on the traveling direction right side is moved to the vehicle rear
side and the wheei 8 on the traveling direction left side is moved to the vehicle front
side. On the other hand, the journal member 10 on the vehicle rear side turns to the
left such that the wheel 8 on the traveling direction right side is turned to the vehicle

front side and the wheel 8 on the traveling direction left side is turned to the vehicle

rear side. At this point, the pair of wheels 8 on the vehicle front side turns toward



- 30 - Furthernore, when the front vehicle 2 on the vehicle rear side
"enters the left-curved track, if the curvature radius R of the curved track
is equal to or less than R100, the fourth switch 25 is turned on and, if
the curvature radius R of the curved tr&ck is equal to or greater t han
R100, the fourth switch 25 is kept off (S26). If the curvature radi us R of

the curved ual . tg or less.th R100 .and th rt tch 25 is
turned on (ebRsatlr FroRlidt by hedtsle Rt el ) B Foti0 of the' At veni ot
rear side perform.cthe ntraction operat.io the f.ron eh cI 20nthe
veni ol e r edraitt Bt aS R R AR BhE 8GR Sp e RN ERE Fone o de
turns to the left, and the journal nenber 10 on the vehicle rear side turns
to the rigHumg tygyrd ﬂ}ssveénqlagfrﬁlr@ldetbbréhq/@ralec@ with pefstemes ta the genter @t thee

| eft-curved track having the curvature radius equal to or |less than R100
(S29). [ ooeayvature radies B of thegight-crrvgdtack.0, after the vehicle smoothly
travels on the left-curved track having the curvature radius equal to or

| ess than ROOEB](S29), the second switch 23 is turned off (S30), the
actuators 21 on the vehicle front side and the vehicle rear side return to
- the neutral st afléeiswittlieg bf drtfirsetoifolnth Svicahes 223 28eP4 ehde2 F,modthesi de ( S31),
and the journal nenbers 10 on the vehicle front side and the vehicle rear

si de ret ur ropeatibhetasd @fltBe sittatogs A1hia the cueain Whiak khet vehiodd padges(dnd2lefi- [ 0065]
Furthernore, the fourth switch 25 is turned off (S33), the actuators 21 on

the vehi cl eufveantacR i th@ﬁ-a\\/&iﬁlg@u%ctﬁ&ﬁléﬁﬂd@earé%& hihed By ubigg rk al
state in the front vehicle 2 on the vehicle rear e (S34), and the

journal nmenperg &quyaaﬁ ra\fﬁ’Bfﬁ'{ee{/efl{ci%rmeﬁécﬁﬁoxﬂ@go%"e mf}ra%ﬁn%ga si de
g the

returntothes ate durr inear track traveling (S35) aresult

t he vehicl e t ra g r

radi us equa ?@&%&lt}{% % Hﬁi‘%edbgﬁg%ﬁg‘ﬁ%rgg(gr@y%g E}’%Qgﬁoﬁﬁg%&% rack
again (S17) Q66 n refe to Figure 9,
ogat 1 (S11) e 0Bk Pl D ol \PE Shhed o el T
R100 and th econd s 23 is kept_ off (S23 the actyators 21 maintain
the neutralt g%?aréwrtwﬁ %hsﬁlrlr J i %4@@%0% egaheict of fednit-cunad (S18).

If the curvature radius R of the curved track is equal to or greater than
R100 and t Heackyare affswidd &s paint.dn thesfronifvehiclss gn ﬂrfméeha@@ franbyide and g nt ai n
the neutral state in the front vehicle 2 on the vehicle rear side (S19). As
a resul t, tvsbiclestghicdide, sheastedtrs 3a gespsciiielt prsfrmfa contraciaan Qnes?éll@nhavr ng the

curvature radius equal to or greater than R100 (S20).
[0054]

Therefore, the journal member 10 on the vehicle front side turns to the left
such that the wheel 8 on the traveling direction right side is moved to the vehicle
front side and the wheel 8 on the traveling direction left side is moved to the vehicle
rear side. On the other hand, the journal member 10 on thé vehicle rear side turns to
the right such that the wheel 8 on the traveling direction right side is moved ta the
vehicle rear side and the wheel 8 on the traveling direction. left side is moved to the
vehicle front side. ~ 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 curvature 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 |



[ 0067] Referring to Figure 10, even after the vehicle snoothly passes
"on t'he left-curved track having the curvature radi us equal to or greater
than R100 (S20), the actuators 21 on the vehicle front side and the vehicle
rear side maintains the neutral state i# the front vehicles 2 on the
vehicle front side and the vehicle rear side (S21). As a result, the
vehicle snmoothly exits the |l eft-curved track havi t he curvat ure.radius
equal to or TGf é’)éf’gV ﬂ?%%?ﬁdﬁthafﬁg’r?r}ca\?‘éﬁﬁ‘gceﬂﬁr bn@tpgﬁ‘é%{?mferrééwsgb%ﬁ €(s17).
[ 0068] As exp| ai ned above, with the vehicle in the second enbodi nent
of the pres&itrc¥&vel?skon, the pivotal novenment of the journal nenbers 10
‘can be controlled by the actuators 21. Therefore, for exanple, the
actuators 2010@pérate so as to correspond to the curved track, and the
" wheels 8 attached to the journal nenbers 10 can nore surely enter the
curved track at A& conabl flaw phtdic asvgices 2] DOEGY i Hier ovihingdifitemfirst to 32 -
A vehicle in a third enbodi nrent of the present invention is explained
bel ow. | n t feurthhswithend@3n24and 2% dunmg thecufvied $tacka pakssgeoafithe vethadiisrent s, t he
vehicle is explained by using a LRV as an exanple of the vehicle. A basic
confi gur at i egplained héthweferatice to Rigufes Stdndnol embodi nent is the sane as the
configuration of the vehicle in-the first enbodi nent. Conponents the sane
as those i\r,:}]@dsg]thi rd enbodi nent are expl ained by using reference nuneral s
and nanes ich are the sane as those in the first enbodi nent. Conponents
di fferent from tPpsed) hBS ihithSlase MORFABOVALIE pesbl 8 ARYight-Bulvle
expl anation of the third enbodinent, it 1s assuned that a traveling
direction o i i : : e . . [0070] The
structure o}rapﬂgﬁfr’?‘géﬁl&% ﬂlr%e!lﬁ%@ {r%ltfro ql&ﬁ%@é%ﬁ%ﬁgﬁﬁéﬁ expl ained with
reference to thegtruck 7 d.n aJiknear traveli i t shown 0.1 Fi gure
11. In Figure 111,16{5%[}%'\9 |1$1H5 9drr931c% TR mo‘?%mfhtqtee %rgﬁﬁ:%é&%g olnng? \é%}’tlélcei by the
arrow A. A first.  coypling nme r 31 i 1.SPOS on.the vehjcl.e front side
o The. & r uckontsigé Bl SR B sk (S BRE e SehicIE B hEUER onti on 5
are provided in the first coupling nenber 31. The coupling section 32
coupl es t he Cpoyad Hask (Rnié therqpryatere radiug k olthe sursgdbtrackne payal fraiessthanne
coupling section 32 is fornmed to widen in the vehicle width direction from
the truck fR4AB. thafiest swittle 3imiDamedwaraadifibe susvatiig ragisBea! thocumed i s
attached by a spherical bush in the center in the vehicle width direction
of the truckratk sreguilad er greates slmandal 00, the first switch 22 is kept off (S3). If the

curvature radius R of the curved track is equal to or less than R100 and the first
switch 22 is turned on (S3), the actuators 21 on the vehicle front side and the vehicle
rear side perform the expansion 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
journal member 10 on the vehiclé rear side turns to the left (S5). [0057]

" Furthermore, when 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
R 100, the third switch 24 is turned on and, if the curvature radius R of the curved
track is equal to or greater than R100; the third switch 24 is kept off (S6). If the
curvature radius R of the curved track is equal to or less than R100 and the fhird

switch 24 is turned on (S6), the actuators 21 perform the expansion operation in the



[ 0071] The interlocking | ever section 33 is fornmed to extend al ong
"the 'vehicle longitudinal direction fromthe truck frane | ateral beam 9a on
the vehicle front side toward the center of the truck frame 9. A coupling
pin 33a is provided at the distal end @ -the interlocking |ever section 33.
Thi.s coupling pin 33a is arranged on an - 33 - axis 8c of the vehicle

extendi ng i he.vehicle wdth direct) in the, center,between,the wheels 8
on the vehifg?ng Vg }rn\éf-}r‘f'r5 S gygﬁl(%petrﬁ%r S\}cg ésgﬁéh(?ﬂgg?lalsrlngg]. N b‘g% evehJcll.-EA second
coupling ne r. i s.dj,sposed on the vehicle rear side of the truck 7. The
cecond couptgidnEaeS Pt gt g B A b OGRS pEoe e e BHBup! | ng
menmber 31. A coupling section 35 and .an interlocking | ever section 36 are -
provi ded i rfotﬂllf‘elegééggd Lt gheiside S@aqthlrr@S%?é@ﬁ&hwg@é‘éW%iﬁr% coupl es
the journal: menber 10 and the truck frane |lateral beam 9a on the vehicle
rear side. eNBEdbepuvARrSEdiusgauaso pslepsthareB10G(SMden in the vehicle width
direction fromthe truck frame | ateral beam 9a toward the journal nenber

10, and is [@08%ched by a spherical bush in the center in the vehicle width
direction of the truck frame | ateral beam 9a. [0073] The interl ocking
| ever section 3RdfgrihgroEggutol (aftemttic atloclg stbethiyetravelcor the gight+dunvad
direction fromthe truck franme | ateral beam 9a on the vehicle front side to

the center tedckthaeingheburk atareradius Aquad agortiess @hadtRal 00s(SOY,ithd bt advitth22 di st al
end of the interlocking |ever section 36. The long hole 36a is forned to

extend in tiheuuehb®l(S10)0Mgiabtndionad1 6k theGthioR ot Ak hES BRAGhIR fhesigoupl i ng
pin 33a of the first coupling nmenber 31. The coupling pin 33a of the fi.rst

coupl i ng meaher 3he SRHRASBuMnHe HBE: JeARE DO the3RRIHS fr&ﬁ%i&qggpﬂaﬁ@up' i ng

menber 34. In the linear traveling state, the coupling pin ails located

in the centgr jciu?natl rﬁ?enYl?elPé % 6n kh%%h}c}édﬁ&l%lsldg 'aflc? ﬁ]tei ‘\%HIC?Cf re%PSdé Pe%qg le 36a.
_ the state during the linear track traveling (S12).
[0059]

Furthermore, the third switch 24 is turned off (S13), the actuators 21 on the
vehicle front side and the vehicle rear side return to the neutral state in the fr_ont
vehicle 2 on the vehicle rear side (S14), 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 having the
curvature radius equal to or less than R100 (S16) and travels on the linear track again
(S17).

[0060]

On the other hand, referring to Figure.9, if the curvature radius R of the
curved track is equal to or greater than R100 and the first switch 22 is kept off tS3),
the actuators 21 on the vehicle front side and the vehicle rear side maintain the
neutral state in the front vehicle 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 24



[0074] - 34 - 37 are arranged spaced apart from edges on the outer sides
"in the vehicle width direction of the coupling section 32 of the first -
coupl ing menber 31 or the second coupllng section 35 of the second coupling
menber 34 so as to regulate the pivotal29%mvenent on the outer sides in the
vehicle width direction of the first coupling nenber 31 or the second

coupling ne n,the sto er nbers 37, .sto r rubbers 37a are
provi ded in® @@ﬁ%ﬁqg% eEﬁH@QEt Wﬁ@cééﬁﬁ#?aaaggﬁFPSH “8rS'the
coupling sectjon 35. act during co of the first co ng .menber 31
or the secdﬁﬁl‘n@é‘h% |I}?§trr7‘?’p}éf‘?6‘°el'n t@ﬁ”&h&&‘ﬂé? %@%‘%Fﬂﬂé?‘dg% éc?an‘é‘lﬁé _
relieved. [0075] An actuator 38 is provided in the truck 7. The '
act uat or 3geput, she wahipdelsmp@hly naseeswarhetightwgugied tegick baying the avatiss
configured to be capable of reciprocatingly noving in the vehicle width

di rection. @diesenqerl¢d ot greasterdu®lOp (SV)i s attached to one of the
interlocking | ever sections 33 and 36 in the first coupling nenber 31 and
t he second [©06p] i ng nenber 34 so as to be pivotable around an axis
extending in the vehicle vertical direction. The other end of the actuator
38 is attached tReférring s Rigutal® evomghdrubt vadicldeasotflly misdshoa the dylel i ng
direction left side so as to be pivotable around the axis extending in the
vehi cl e verédrcai tr&Hk HaC tn GRe cdroatﬁfegtaaﬁs &dual t16r @edearhen R36% g 0),tha neut r al

state. [0076] As an exanple, a second restoring rod is provided in
the truck 7, rﬁo@a%g%e@mh%m é}d@m ﬁeo&mkleqéﬁaﬁe MtaReHR heVkged
i nstead of the secon restorlng rod . The second restoring rod 39 is

arranged al ong ,ﬁ %f}/ %8&‘@%%&&&&% FQh ﬁc&daddsnhﬂ 1&19%5‘11&?8%

retractable’in e ve h direction. the seco restorlng

o0 30 1 o scher 42 o0n.Sh LG L otLogk am ke, StaLlar, 35,00 36 of
35 - radius equal to or greater than R100, and travels on the linear track again (S17).
[0062]

The control flow in the case in which the vehicle passes on the lefi-curved
track curving to the traveling direction left side is explained.

Referring to Figure 9, 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 left-curved
track (S22), if the curvature radius R of the curved track is equal to or less than R100,

- the second switch 23 is turned on and, if the curvature radius R of the curved track is
equal to or greater than R100, the SCE:'()nd switch 23 is kept off (823;). If the
curvature radius R of the curved track is equal to or less than RiOO aﬁd the second
switch 23 is turned on (S23), the actuators 21 on the vehicle front side and the
vehicle rear side perform the contraction 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).

[0063]



be pivotable around an axis extending in the vehicle vertical direction.

" The ‘ot her end of the second restoring rod 39 is attached to the truck frane
| ongi t udi nal beam 9b on the traveling djrection right side so as to be

pi vot abl e around the axis extending in the vehicle vertical direction.

[ 0077] An exanpl e of the structure of the second restoring rod 39 is.
expl ai ned wi th rfRLANGE §RedihdYoGt %éiﬁclétz%h%eovrbhﬁcgg é%iﬁé%ﬁﬁ%f’s‘ {g1é-ong the
| ongi tudi nal direction of the second resfori ng ro 5 , and a cylindrical
cylinder 41 hNn I e [ ' ' ' a rovided in the
second rest%‘??%ldgt?%%dgé% 8%9?1%%5 aé@?:?‘l %ﬂ#ﬂ%@g? sHpcrﬁgénécggéltoa relf ?%etﬂ/‘gll stal end
of the pist d 40.. A c ection 40b.i.s provided the_.proxi mal end of
Che pi ston KO- & Rt SyiERaS Folmpd enapd ol Beehtt ribwat RE R SoeE on 40a
and the cap section 40b. A coil ring 42 s provided in_an internal space
of the cyl i Feférs aqual jo pregreaienifien 00.dhe @P&Lisg’“ﬁl? Svidedt 8 (arok nﬁé e
circunferential wall of the internal space of the cylinder 41 such that the
coi | spri ngewvatergriagias Braf dhgyeurvedhtrackds apiab s@desstthaneR 1 Othandetbe fowsiy i ng 42 is
arranged in this recessed section 4la. Furthernore, guide washers 43 are

r espect i vel swithhsddas etned o (326) ghelgctiiatorsiyd onghd vdhacleifbnhsidé amttheon of t he
coil spring 42. [0078] The gui de washers 43 are pressed agai nst both
ends i n thevaehidi¢ odaeside getformhh thecbhtactoh dpbreticreinabs ddnseshiiclod ofithe by pressure
fromthe coil spring 42 in the conpressed state. The rod section 40c of the
pi ston rod dhidlsrear Eide ¢8IV} e PG Hal ittt N0 b eheC@hlcls RbAtNGdARrand thdhe gui de
washers 43. One of the head section 40a and the cap section 40b is
configured feg &RNAE RuEndl REns®irll 0DRthGelide Wt siBe aﬂﬂmltﬂgrigmtdszsj)_e A de
washer 43 during novenent in the |ongitudinal direction of the piston rod

40. [0079] g, fesdf the vehicle SB%S@W%E\%ISS&HR%R[%&{ fadihav i thlbidafpbodi ment

an operation in traveling a track 1s explained wth reference to

Figures 4 aﬁﬂiujsjeauW@B{(fegftlh%é?\%?x%i%d e 2 on the vehicle front side,

enters the curve E%rac air of wheels on the vehicle front
si de enter M&&ﬁurved track and the wheel flange 8b of the wheel 8 on an
out side rai Ide of the curved track, cones into contact with the track 1.

At this point, force directed to_.the inner side.in the vehicle width
i recton o apgraiRnged Frs Mt Grobel STOomb eonmedet el sb.
Therefore, the journal nmenber 10 turns around an_attaching section of the
coupl i ng seEakdivae the cyrnaturs radius egual |t AylesFe AR 1@ (S2Ry thdrgecopd exiteh ame
| ateral beam 9a, the wheel 8 on the outside rail side noves to the vehicle
front side, 2hisdumheé oliHE40). themstuatprs AL paéhervghiclesfrent sids\and thevehide wahi cl e
rear side. [0080]

side return to the neutral state in the front vehicle 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). [0065]

Furthermore, the fourth switch 25 is turned off (S33), the actuators 21 on the
vehicle front side and the vehicle rear side return to the neutral state in the front

vehicle 2 on the vehicle rear side (S34), and the journal members 10 on the vehicle

front side 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 having the
curvature radius equal to or less than R100 (S36) and travels on the linear track again

(S17).



At this point, the first coupling nmenber 31 and the second coupling nenber
34, 'pivot in association with each other according to engagenment of the
coupling pin 33a of the first coupling_nmenber 31 and the |ong hole 36a of

t he second coupling nmenber 34. Therefo@é the journal nenber 10 on the
vehicle rear side turns in the opposite direction of the pivoting direction
of the jouraﬁksnenber 10 on the vehicle front side. In the journal nenber
10 on the ve Jle rear side, the wheel 8 on the outside rail side noves to

I
t he vehicle rear, s'de i nsi noves to the
vehi cle front SI eﬁymfﬁmgfﬂgbﬁgg%?ﬁgwga P%? gFer umgg fﬁ% j our nal
menber 10 on t

the angi e G eI, e Bt SO bV 6 A L2

curved track. The wheel 8 and the journal menber 10 on the vehicle rear

side turn t(&%dk Bhetagiiatnsh b maintein thspepgrabsiate feths Arpmg vehigle 2o tbe ¥eliiglee to t he

center O of the curvature radius R of the - 37 - curved track. As a
resul t, thdrontgdide€SPoi nif the cevatuneradiusdoffthamarved pasksie gqualdo ergteater bet ween
the pair of tracks 1. [0081] The first to fourth switches 22, 23, 24

and 25 confthguR &) ardethe ghiwd siwitdhiRdsie kept of (826 terattusndrs @il meimtaingbe pr ovi ded
in the vehicle in the third enbodinent. A.control flow of the actuator 38

i nvol ved i meataltsedié ingthe ffronheelicle Qtontthe Fehikle heaswide CHEY. 2As az8sulheand 25
during curved track passage of the vehicle in the third enbodi nent is

di fferent fveaifld iosiRptpagies bhaiw lef-dubds@ckohaviggredufeinire iradipoéduabto
expl ai ned bel ow. Wen the first switch 22 is turned on, the actuator 38

per f or ns thﬁﬁﬁgﬁgm%&nggn)@ggyatlon in the front vehicle 2 on the vehicle
front side. en the third switch 24 is turned on, the actuator 38 perforns
t he contrag @g operation in the front vehicle 2 on the vehicle rear side.
When the second switch 23 is turned on, the actuator 38 perforns the

‘expansi on oper aty | si de. Wen
the fourth smﬁt?%ﬁgghgk)?% neﬁp%V¥l¥k§h§8%B§ ‘§§m§2’3£§°£q % expanS|on
operation in t nt. v hicle 2 on,the v h|cIe re

expl ai ned %Wg%rz\ﬁi(?‘ VPR ev%’ﬁ“i:tl”é: Tadiup Rmal 1o, F %aﬁ%gmg@) @8?&%4 pr esent

_invention, effects the sane as those in the first enbodi nent. are optai ned.
In addi ti orrctuatnss 2} ps thecvsiinle Fgnisidamnd thyv e F97E SiSe S8 1 R e henber

34, 'pivot in association with each other. Therefore, the j ournal menber 10

on the vehisateinbafrog wehielgs Aenithe vehiche irentisisie WtﬂPFY%?EﬁﬂﬁléF ($ehber 10 on

the vehicle front side. Therefore, even if the truck 7 is affected by force
acting on tAea weshitche veludy seioothly exitsthelsk; cuovedittrsk lhakiagithe cureatsrer ved t r ack,
the journal nenbers 10 on the vehicle front side and the vehicle rear side,
can sur el y rdiug equal &ssogreatt than Ril 00 ardohvelst diethe sioeadrach agan(85Phond to t he
curved track w thout separately noving. As a result, the wheels 8 provided
in the jourpasgmenber 10, changes to a state in which the wheels 8 nore -
38 - surely run along the curved track. The wheels 8 can enter the curved

track at a As explained above, with the vehicle in the second embodlment of the present
invention, the pivotal movement of the journal members 10 can be controlled by the
actﬁators 21. Therefore, for example, the actuators 21 operate so as to correspond
to the curved track, and the wheels 8 attached to the journal members 10 cé.n more
surely enter the curved track at a small attack angle.
[0069]

Third Embodiment



smal | attack angle. [0083] Wth the vehicle in the third enbodi nent
"of t'he present invention, the second restoring rod 39 allows the first
coupl i ng nenber 31 and the second coupling nenber 34 to return froma
pivoted state during curved track traveld-ng of the vehicle to a state
~during linear track traveling of the vehicle. Furthernore, the second

restoring rod 39, can ahsorb sw .of the first coupling nenber 31 and the
second coupling ’Ar‘ré(?t]% %&tﬁﬁﬁﬁggw’énf ?ﬁléeal?reiernéwe’?tl‘od\/‘gIe?‘ﬂlﬁ?nefltbe‘%éfv' possi bl e
to prevent occurrence of deflectjon of the journal nenbers 10 and the
wheel s 8 i n\idhe BHTG sinkesiimerinps g therfist apgieeond gmbadiments,i the ehigleiifypr ove
traveling stability during the linear track traveling of the vehicle.

[ 0084] explgingd g)h\éﬂ%ﬁ RiVeay an examplofitier ealirdeli i hesie configurptiansadnt

i nvention, the actuator 38 can control the pivotal novenment of the first
coupl i ng netiibechigle ialt third estodimient cuthk sange avehdernfBairationraf higr vahiads it he
actuator 38 operates so as to correspond to the curved track, so that the
wheel s "8 | i thkdnisttemtodandrtr sCompupdnitthe semdarth3sk iarnik thivd esehodimdert atepl | ng
menber 34 can nore surely enter the curved track at a small attack angle.

[ 0085] expldific P edhMRMren@ nuinit@alp heceiies Whighire @ HiaveasiBede ig xR ai ned.
However, the present invention is not limted to the enbodi nents expl ai ned

he  echni cal g et o Ay A Syolindihrebast < o
explained. In the explanation of the third embodiment, it is assumed that a traveling
direction of the vehicle is toward the vehicle front.

[0070] |

The structure of the truck 7 in the third embodiment is explained with |
reference to the truck 7 in a linear traveling time state shown in Figure 11. In
Figure 11, a traveling direction of the vehicle is indicated by the arrow A. A first
coupling member 31 is disposed on the vehicle front side of the truck 7. A coupling
section 32 and an interlocking lever section 33 are provided in the first coupling
member 31. The coupling section 32 couples the joumal member 10 and the truck
frame lateral beam 9a. .The coupling section 32 is formed to widen in .the vehicle
width direction from the truck frame lateral beam 9a toward the journal member 10
and is a‘;tached by a spherical bush in the center in the vehicle width direction of the
truck frame lateral beam 9a.
[0071]

The interlocking lever section 33 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 33a is pfd?\;iaed- at the distal

end of the interlocking lever section 33. This coupling pin 33a is arranged on an



For exanple, as a first nodification of the enbodi ments of the present
“invention, regarding conposition of the vehicle in the first to third
enmbodi ments, the number of front vehicles 2 and the number of internediate
- vehicles 3 may be different fromthose-33r the enbodi nents, as long as the
trucks 7 are provided in the front vehicles 2 and the one internedi ate

vehicle 3 is arra ween the two nt . vehi cl es Advan eous
effects theddadeoh et"ﬁg %W&@%ﬁbwwﬁ Vidth %e%ﬁﬁdlafmp@rﬁ

obt ai ned. [0087] econd. nodification of .the enbodlnents of the
present i nvEwstwhssls SaOIlfihlBlYéhlclﬁfb‘?’&tﬂdﬁr@ﬂﬂ@dﬂéﬂ?@ﬂewf’oe provi ded instead of
the gui de washer 43 of the second restoring rod 39. Furthernore, it is -
possi bl e to[F8brb a swing of the first coupling nenber 31 and the second
coupling menber 34, and to effectively prevent occurrence of deflection of
the journal nenmb&rsscohd canplintgmmemberdssis8isposad oh veedvehirl¢ tear side nfthe[tQOBS]

As a third nodification of the enbodi nents of the present invention, in the

third and four The sstbadlcomling menise 34 iOhrranpel ta the @pposad o theofirst dvaipting uat or s
21 and 38 may be changed so as to correspond to the curvature radi us R of

the curved feafber 31TheA Wbgsllng Bt 85 sill Alivter sukimd 100§ sebgorc3d Med track. The
vehicle can nore snmoothly travel on the curved track. [0089] As a

fourth nodi Bfo%&eu%t&fse&&ﬂ QUBALE TR mﬁ@c@ﬁ;ﬁ&%%cﬁdhvmd@ws thr the

fourth enbodi ment, timng on which the actuator 38 operate may be

et 5025 { Qul LESRAN 401 the FRY SO 0 BEHANGRIA fie oper at f on

of the actuators contro SO as to correspond to the

set timng. T-lqct,] god\pﬁi'lng Iseclt1onr§% 1S formed to widen in the vehicle width direction from the

truck frame lateral beam 9a toward the journal member 10, and is attached by a
spherical bush in the center in the vehicle width direction of the truck frame lateral

beam 9a.

[0073]

The interlocking lever section 36 is formed to extend aléng the vehicle
longitudinal direction from the truck frame lateral beam 9a on the vehicle front side
to the center of the truck frame 9. A long hole 36a is drilled at the distal end of the
interlocking lever section 36. The long hole 36a is formed to extend in the vehicle
longitudinal direction to correspond to the coupling pin 33a of the first coupling
membér 31. The coupling pin 33a of the first coupling member 31 engages with the
long hole 36a of the second coupling member 34. In the linear traveling state, the
coupling pin 33a is located in the center in the vehicle longitudinal direction of the
long hole 36a.

[0074]
_A pair of stopper members 37 is provided in each of the truck frame lateral

beams 9a on the vehicle front side and the vehicle rear side. The stopper members



- 40 - . surely run along the curved track. The wheels can travel nore
closely along the track. Reference Signs List [0090] 1Track 2Front vehicle
3l nternmedi ate vehicl e 4Connecting sect i32n_ 5Pi n connect or 6Vehicl e body

37 are arranged spaced apart from edges on the outer sides in the vehicle width
direction of the coupling section 32 of the first coupling member 31 or the second
coupling section 35 éf the second coupling member 34 so as to regulate the pivotal
movement on the outer sides in the vehicle width direction of the first coupling
member 31 or the second coupling member 34. In the stopper members 37, stopper
rubbers 37a are provided in sections in contact with the coupling section 32 or the
coupling section 35. Impact during contact of the first coupling member 31 or thé
second coupling member 34, and the stopper member 37, can be relieved.

[0075] |

An actuator 38 is provided in the truck 7.  The actuator 38 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 38 is attached to
one of the interlocking lever sections 33 and 36 in the first coupling member 31 and
the second coupling member 34 so as to be pivotable around an axis extending in the
vehicle vertical direction. The other end of the actuator 38 is attached to a truck
frame longitudinal beam 9b on the traveling direction left side so as to be pivotable
around the axis extending in the vehicle vertical direction. In Figure 11, the
actuator 38 is in a neutral state.

[0076]

As an example, a second restoring rod 39 is provided in the truck 7. As
another example, a horizontal damper may be provided instead of the second
restorin.g_rod 39. The second restoring rod 39 is arranged along the vehicle width

- direction aﬁ_d is configured to be retractable in the vehicle width direction. One end
of the .seconcll. restoring rod 39 is attached to one of the interlocking lever sections 33

and 36 of the first coupling member 31 and the second coupling member 34 so as to



_7Trqck 8Wheel 8a, 8c Axle 8bWheel flange 9Truck franme 9aTruck frane | ateral
beam 9bTruck frane | ongitudi nal beam 10Journal nenber 11Conical rubber
12Coupl i ng nenber 35

be pivotabie a_round an axis extending in the vehicle vertical direction. - The other
end of the second restoring rod 39 is attached to the truck frame longitudinal beam
9b on the traveling direction right side so as to be pivotable around the axis
extending in the vehicle vertical direction.

[0077]

An example of the structure of the second restoring rod 39 is explained with
reference to Figure 12. A piston rod 40 extending along the longitudinal direction
of the second réstoring rod 39, and a cylindrical cylinder 41 extending along the
longitudinal direction, are provided in the second restoring rod 39. A head section
40a is provided at the distal end of the pfston rod 40. A cap section 40b is provided
at ti]e proximal end of the piston rod 40. A rod sectiog 40c extgnds between the
head section 40a and the cap section 40b. A coil spring 42 is pro.vided in an
internal space of the cylinder 41. A recessed section 41a is provided on an inner
circumferential wall of the internal space of the cylinder 41 such that the coil spring
42 can be arranged in a compressed state.  The coil spring 42 is arranged in this
recessed section 41a. Furthermore, guide washers 43 are respectively disposed at
both ends in the vehicle width direction of the coil spring 42.  [0078]

The guide washers 43 are pressed against both ends in the vehicle width
direction of the recessed section 41a by pressure from the coil spring 42 in the
compressed state.  The rod section 40c of the piston rod 40 is arranged to pass
through the coil spring 42 and the guide washers 43.  One of the head section 40a
and the cap section 40b is configured to compress the coil spring 42 while engaging
with the guide washer 43 during movement in the longitudinal direction of the piston
rod 40. |

[0079]



13, 37 Stopper nenbei 13a, 37a'Stopper rubber 14First restoring rod
" 15Pi'ston rod 15a .Head section 15b Cap section 15cStopper section 15d Rod

section 16Cylinder 16a, 16b End 36

-Regardiﬁg such a vehicle in the third embodiment, an operation in traveling a
curved track is éxélained with reference to Figures 4 and 11. When the front
vehicle 2 on the vehicle front side, enters the curved track, first, the pair of wheels 8
on the vehicle front side enter the curved track and the wheel flange 8b of the wheel
8 on an outside rail side of the curved track, 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 around an attaching section of the coupling section 32 of the first coupling
member 31 and the truck frame lateral beam 9-a, the wheel 8 on the outside rail side
moves to the vehicle fronft side, and the wheel 8 on an inside rail side moves to the
vehicle rear side.

[0080]

At this point, the first coupling member 31 and the second coupling member
34, pivot in association with each other according to engagement of the coupling pin
33a of the first coupling member 31 and the long hole 36a of the second coupling
member 34. Therefore, the journal member 10 on the vehicle rear side turns in the
opposite direction of the pivoting direction of the journal member 10 on the vehicle
frdnt 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 vehicie front side. 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 curvature radius R of the curved track. The
wheel 8 and the journal 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



~17Coi | spring 18Cui de washer 19Rubber nenber 21, 38 Actuator 22First switch
23Second switch 24Third switch 25Fourth switch 31First coupling nenber

32Coupl i ng section 37

curved track.  As a result, the middle point 14 of the truck frame 9 passes the center
between the pair of tracks 1.
[0081]

The first to fourth switches 22, 23, 24 and 25 configured the same as those in
the second embodiment, aI.e-provided in the vehicle in the third embodiment. A
control flow of the actuator 38 involved in switching of the first to fourth switches 22,
23, 24 and 25 during curved track passage of the vehicle in the third embodiment is
different from the control flow in the second embodiment in points explained below.
When the first switch 22 is turned on, the actuator 38 performs the contraction
operation in the front vehicle 2 on the vehicle front side. When the third switch 24
is turned on, the actuator 38 performs the contraction operation in the front vehicle 2
on the vehicle rear side. When the second switch 23 is turned on, the acﬁxator 38
performs the expansion operation in the front vehicle 2 on the vehicle front side.
When the fourth switch 25 is turned on, the actuator 38 performs the expansion
operation in the front vehicle 2 on the vehicle rear side. [0082]

As explained above, with the vehicle in the third embodiment of the present
invention, effects the same as those in the first embodiment are obtained. In
addition, the first coupling me.ml-aer 31 and the second coupling member 34, pivot in
association with each other. Therefore, 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, cant,
slack, or the like in the curQed track, the journal members 10 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 s¢parately moving. As a result, the wheels 8

provided in the journal member 10, changes to a state in which the wheels 8 more



~33Interlocking Iever 33a Coupling pin 34Second coupling menber 35Coupl i ng
"sect’ion 36Interlocking | ever 36a Long hole 39Second restoring rod 40Pi ston
rod 40a Head section 40b Cap section

su:ély run along the curved track. The wheels 8 can enter the cﬁrved track at a
small attack angle.
[0083]

Wifh the vehicle in the third embodiment of the present invention, the second
restoring rod 39 allows the first coupling member 31 and the second coupling
member 34 to return from a pivbted state duriﬁg curved track traveling of the vehicle

“to a state during linear track traveling of the vehicle. Furthermore, the second
restoring rod 39 can absorb swing of the first coupling member 31 and the second
coupling member 34 during the linear track traveling. It is possible to prevent
occurrence of deflection of the journal members 10 and the wheels 8 involved in
such swing. Therefore, it is possible to improve traveling stability during the linear
track traveling of the vehicle. [0084]

With the vehicie in the third embodimeﬁt of the present invention, the actuator
38 can control the pivotal movement of the first coupling member 31 and the second
coupling member 34.  Furthermore, the actuator 38 operates so as to correspond to
the curved track, so that the wheels 8 linked to the first coupling member 31 and the
second coupling member 34 can more surely enter the curved track at a small attack
angle.

[0085]

The embodiments of the present invention have been explained. However,
the present invention is not limited to th.e embodhnents explained above. Various
modifications and alterations are possible on the basis of the technical idéa of the

present invention.

10086]



40c Rod section 41Cylinder 4la Recessed section 42Coil spring 43Cuide
"washer A, B, C Arrow Distance OCenter a, [3, 0 Angle

-39.

For example, as a first modification of the embodiments of the present
invention, regarding composition of the vehicle in the first to third embodiments, the
number of front vehicles 2 and the number of intermediate vehicles 3 may be
different from those in the embodiments, as long as the trucks 7 are provided in the
front vehicles 2 and the one intermediate vehicle 3 is arranged between the two front
vehicles 2. - Advantageous effects thé same as the effects explained in the
embodiments can be obtained.

[0087]

| As a second modiﬁcétion of the embodiments of the present invention, a
rubber vibration insulator may be provided instead of the guide washer 43 of the
second restoring rod 39. Furthermore, it is possiblle to absorb a swing of the first
coupling member 31 and the second coupling member 34, and to effectively prevent
occurrence of deflection of the journal members 10 and the wheels 8 involved in the
swing. .
[0088]

As a third modification of the embodiments of the present invention, in the
third and fourth embodiments, a control operation amount of the actuators 21 and 38
may be changed so as to correspond to the curvature radius R of the curved track.
The wheels 8 more surely run along the curved track. The vehicle can more
smoothly travel on the curved track.

[0089]

As a fourth modification of the embodiments of the present invention, in the

fourth embodiment, timing on which the actuators 21 and 38 operate may be set so as
" to cofrespond to a traveling route ip advance and the operation of the actuators 21

~and 38, may be controlled so as to correspond to the set timing. The wheels 8 more



- 43 - dainms 1. Alow floor vehicle conprising: a truck arranged under a
"vehi'cl e body; a truck frame configured as a franme nenber of the truck;

a pair of wheels being pivotable independently from each other around a
same axi s which extends in a vehicle with direction, and traveling on a
track; a journal nenber which couples the pair of wheels and is
attached to the tryck frane; ,an a truck fr | ateral -beam arranged
) ong the JRIRENE A e arret Mok | et For Bl Besl T Delota e, | o o
vehi cl e | ongi f-udinal direction of the truck frame than the journal nenber;
wherein thé¥%ir of wheels, the journal menber, and the truck frane |latera

Reference Signs List

[0090]

1 Track

2 Front vehicle

3 Intermedia.te vehicle
4 Connecting section
5 Pin connector

6 Vehicle body

7 Truck
8 Wheel
8a, 8¢ Axle

8b Wheel flange

9 ‘ Truck frame

9a Truck frame lateral beam
9b Truck frame longitudinal beam
10 Journal member

11 Conical rubber

12 Coupling member

13, 37 Stopper member

13a, 37a Stopper rubber

14 First restoring rod

15 Piston rod

15a Head section



beam are provided on each of a vehicle front side and a vehicle rear side
"of the truck; wherein the journal nmenber can turn with respect to the truck
frame; wherein a coupling nenber which couples the journal nmenber and the
truck frame lateral beam is provided;-4nd wherein the coupling nmenber
is attached to a center in the vehicle width direction of the truck frane

| at eral bea tof%? ﬁ%i vot abl e around an axis extending in a vehicle height
di rection. . 2 8% | oor vehicl e accordi ng to claim1, wherein a
restoring rfgl ore.a horizontal danper arranged along the vehicle

| ongi t udi nal>“di rEPRDA*ERE configured to be retractable in the vehicle

| ongitudinal _direction, is provided in the truck, one end of the restoring
rod or the hhi ZAft8Ctiefnper is attached to the journal - 44 - t he
other end of the restoring rod or the horizontal danper is attached to .the
truck franel® at &¥indseam

16a, 16b End
17 Coil spring
18 Guide washer
| 19 Rubber member
21, 38 Actuator
22 First switch
23 Second switch
24 Third switch
25 Fourth switch
31 | First coupling member
32 Coupling section
33 Interlocking lever
33a  Coupling pin
34 Second coupling member
35 Coupling section
36 Interlocking lever
36a Long hole
39 Second restoring rod
40 Piston rod
40a Head section

-40b  Cap section



3. The low floor vehicle according to claim1 or 2, wherein an actuator

" being arranged on at |east one of left and right outer sides in the vehicle
wi dth direction of the coupling nmenber and bei ng capabl e of reciprocatingly
nmoving in the vehicle |ongitudinal diretion, is provided in the truck, one
end of the actuator is attached to the journal nenber, the other end of the
act uat or i54§£taﬁ£‘§9¢,&{3 the truck frane | ateral beam and oper ati ons
of the actuator dre controlled so as to correspond to a linear traveling
state of thg vehj cll.e and a curved traveling state of the vehicle, whereby
the journal *hembe? 48 turn with respect to the truck frame. 4. The |ow

fl oor vehicle according to any one of clains 1 to 3, wherein a stopper
menber proviéed Recestrd etk frame, is arranged on an outer side in the
vehicle width direction of the coupling nenber, so as to be capabl e of

comi ng i nt o4éont &e sMii’t t he coupling nenber so as to regul ate pivot al
novenment of the coupling nmenber. 5. A low floor vehicle conprising: a
truck arrang2d u@usele veashethi cl e body; a truck frame configured as a frane
menber of the truck; a pair of wheels being pivotabl e independently
fromeach oth®&; Cardund a sane axi s which extends in a vehicle width
direction, and traveling on a track; a journal nenber that couples the pair
of wheels amd isDatdneehed to the truck ‘

O Center

o, B, 8 Angle



- 45 - a truck frame lateral beam arranged al ong the vehicle w dth
"diréction in a position closer to a center in a vehicle |ongitudinal
direction of the truck frame than the journal nenber; wherein the pair
of wheels, the journal nenber, and the%ruck frame |ateral beamare

provi ded on each of a vehicle front side and a vehicle rear side of the
truck; wherein the journal nenber can 5urn with respect to the truck frane;
wherein a first coupling nmenber i ncl ug MY°a coupling section which extends
bet ween t he, j our nal henﬁgr and the truck frame | ateral beamon a vehicle
front side, -arfd W foSF ¥ POERPREIFBEer section whi ch extends al ong the
vehicle longitudinal direction fromthe truck frame toward a center of the
truck frame of taEiGkenraaged under yelirlgdgdy; wherein a second coupling
menber including a coupling section,which extends between the journal
nmenber and the tartoedk framagreontiguradas alfame roembenadithiectirecks ear -+ si de, -and an
interlocking | ever section which extends al ong the vehicl e |ongitudinal
direction from tadmit ofuekheels =g pivotabld itdepercient g froof each ether aknfl aaameof t he
vehicle, is provided; wherein the coupling section is attached to a
center in tdws whithekends dt hivahicleetdthdiredtionhand ttavekng baaeraklat er al beam so as
to be pivotable around an axis extending in a vehicle height direction;

wherein a coupl idjguftiahmetnbat whichedugles Be Piis bvhedslanf isafecHRE b iR
interlocking | ever sections in the first coupling nenber and the second

coupl i ng Mgl frame; andWherein a long hole extending in the vehicle
| ongitudinal direction, is provided at a distal end of the other of the

| nterl ocking. | ey Afuckeiedh OfferhibebMnbhblal GiRHBE VAHCRRITRA diffdflof fifs SecONd

coupl i ng menber;

position closer to a center in 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 proyided on each of a vehicle front side and a vehicle rear side of the truck;
wherein the journal member can turn with respect to the truck frame; |

wherein a coupling member which couples the journal member and the truck
frame lateral beam, is provided; and |

wherein the coupling member is attached to a center in the vehicle width
direction of the truck frame lateral beam to be pivotable around an axis extending in

a vehicle height direction.

2. The low floor vehicle according to claim 1, wherein a restoring rod or a
horizontal damper-arranged along the vehicle longitudinal direction and configured
to be. retractable in the vehicle iongirﬁdinal direction, is provided in the truck,

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

member, and



- 46 - wherein the coupling pin and the | ong hol e engage with each

ot hér, whereby the first coupling nenber and the second coupling nmenber are
pi votabl e in synchronization with each other, and the journal nenber can
turn with respect to the truck frane. -44- The low floor vehicle accordi ng
to claim5, wherein a restoring rod or a horizontal danper being arranged
al ong the vehicl,e wdth di.r,ection and, being tet table i he.vehicle

wi dth directi on,thei (\é&%rr%l\c}ioéglcf rieﬁtopﬂ%rcfdr?fct}%? gonzon{a?g?%p eernltsfla%?cthfﬁéo ﬁgst oring
rod or the hokkgont@{ fg% er is attached to one of the interlocking Iever
sections of YK FRG @TEOHH™ i nk and the thifd stub link, and t he
other end of the restoring rod or the horizontal danper is attached to the
truck frame. 7. The low floor vehicle according to claim5 or 6, wherein
an actuator_ bei nq arranged along the vehicle width direction and being
capabl e of ¥ ecihsriewdlaongeliclgggsaidingio elam e 2 Waerginamaciiaterdreingn | s
provided in the truck, one end of the actuator is attached to one of
t he inter| ceolangel dreatdeass ent ofdaB and righeoténsdes aothsl viehiglanwidtle diregtidntofie second
coupling menber, the other end of the actuator is attached to the truck-
frame, and the couplinpencambeoasd béing hapabit afatdproaattgtyomionmiglie dheswehide t 0
correspond to a linear traveling state of the vehicle and a curved

travel i ng gbadgiediral dhrectionhisprevidsthiartedyuéi)e j ournal nmenber can turn with
respect to the truck frane.

one end of the actuator is attached to the journal member,

the other end of the actuator is attached to the truck frame lateral beam, and
operations of the actuator are controlled so as to correspond to a linear
traveling state of the vehicle and a curved traveling state of the vehicle, whereby the

journal member can turn with respect to the truck frame.

4. The low floor vehicle according to any one of claims 1 to 3, wherein a stopper
member provided in the truck frame, is arranged on an outer side in the vehicle width
direction of the coupling member, so as to be capable of coming into contact with the

coupling member so as to regulate pivotal movement of the coupling member.

5. Alow floor vehiclé comprising:

a truck arranged under a vehicle body;

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

a pair of wheels being pivotable ipdependently from each other around a same
axis which extends in a vehicle width direction, and traveling on a track;

a journal member that F:ouples the pair of wheels and is attached to the truck

frame; and



-45-

a truck frame lateral beam arranged along the vehicle width direction in a
position closer to a center in 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 provided on each of a vehicle front side and a vehicle rear side of the truck;

wherein the journal member can turn with respect to the truck frame;

wherein a first coupling member including a coupling section which extends
between the journal member and the truck frame lateral beam on a vehicle front side,
“and an interlocking lever section which extends along the vehicle longitudinal
direction from the truck frame toward a cc;,nter of the truck frame of the vehicle, is
provided;

wherein a second coupling member including a coupling section,which
extends between the journal member and the truck frame lateral beam on a vehicle
rear side, and an intérlocking lever section which extends along the vehicle
 longitudinal direction from the truck frame toward the center of the truck frame of
the vehicle, is provided;

wherein the coupling section is attached to a center in the vehicle width
direction of the truck frame lateral beam so as to be pivotable around an axis
extending in a vehicle height direction;

wherein a coupling pin is attached to a distal end of one of the interlocking
lever sections in the first coupling member and the second coupling member;

wherein a long hole extending in the vehicle longitudinal direction, is
provided at a distal end of the other of the interlocking lever sections in the first

coupling member and the second coupling member; and
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wherein the coupling pin and the long hole engage with each other, whereby
the first coupling member and the second coupling member are pivotable in
synchronization with each other, and the journal member can turn with respect to the

truck frame. B

6. The low floor vehicle according to claim 35, wherein a restoring rod or a
hprizonta] damper being aﬁanged along the vehicle width direction and being
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 of the first stub link and the third stub link, and

the other end of the restoring rod or the horizontal damper is attached to the

truck frame.

7. The low floor vehicle according to claim 5 or 6, wherein an actuator being
arranged along the vehicle width direction and being 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 of
the first coupling membér and the second coupling member,

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

operations of the actuator afe controlled so as to correspond to a linear
traveling state of the vehicle and a curved traveling state of the vehicle, whereby the

journal member can turn with respect to the truck frame.



