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Description

Title of the Invention
LOW FLOOR VEHICLE
Technical Field
[0001]
The present invention relates to a low floor vehicle which travels on a track.
Background Art

[0002]

In recent years, streetcars and the like have adopted a low floor vehicle design
in which a floor surface in the vehicie is set close to a road surface to reduce a

difference in level of stepping up and stepping down for passengers so as to make the
vehicles barrier-free.  In such a streetcar, because of limitations such as road traffic
conditions, a large number of curved tracks curving at a curvature radius equal to or
less than 20 m, are provided. There is a problem in that, when the vehicle enters a
curved track, an angle in a traveling direction of wheels with respect to a tangential
direction of the curved track (hereinafter referred to as "attack angle™) increases.
When this attack angle is large, in wheels present on an outside rail during traveling
on the curved track, in some cases, flanges of the wheels come into contact with the
track. At this point, pressure is applied from the wheel flanges to the vehicle, the

lateral pressure of the vehicle increases, and vibration and creaking sounds occur in

the vehicle, As a result, there 1s a problem in that riding comfort of passengers is
degraded and the wheel flanges wear out.
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difference in | evel of stepping up and stepping down for passengers so as
to make the vehicles barrier-free. In such a streetcar, because of
limtations such as road traffic conditions, a |arge nunber of curved
tracks curving at a curvature radius equal to or less than 20 m are
provided. There is a problemin that, when the vehicle enters a curved
track, an angle in a traveling direction of wheels with respect to a
tangential direction of the curved track (hereinafter referred to as
"attack angle") whglkedsessucagnolibindnatdaslatanigheflés veRicealibd an@al s
present on an outside rail during traveling on the curved track, in sone

cases, flangﬁghmmrcv@mwﬂa?@é $is 648 1h Ph@nCOREAGte WHah bédeddvER %Kd. An this
poi nt, pressure is applied fromthe wheel flanges to the vehicle, the

lateral preggpr eeltsﬁfgngJaﬁn}ziegmkecohﬂ fﬁ&?éﬁth%ﬁﬂ(\“x?élﬁ%no”ﬁﬁ&gv&{n gaki ng

sounds occur 7In I't, there is a problemin-that riding
confort of pa n e 0003] -
2 - %fgng?g§n%ﬁ¥ﬂg%£§%%%0 Ien1|§¥§pa§%g%ﬁ%ggﬁa o%ﬁﬁ?o%ﬁmﬁehlcle

call ed an Li Vehi cl e s. di sclosed i ate ture 1, has
been devel dpadbe v aig et s gy bt oR S B R 2 PBATET (i s LRV
is shomn. A tr vel i directi of . this LRV ..is ipdicated b an arrow A. In
the expl andbflBges ti""tor%? téf%@ﬁ%é@&ﬁ%%%@*%ﬁ‘%}@ﬁe Vﬁg’ kﬁ&@éﬁ"& ng en g ek | e
front. Referring to Figure 13, the LRV includes two front vehicles 102 and
one i nt er medil at svetehidiecormmsitiony Briong iarmeditarrhiale 103 fearpngedhi cl e
conposition, the one internedi ate vehicle 103 is arranged between the two
front vehi deogeenQ: tWaOBoK]vehicles 10Ri n connectors 105 are arranged al ong an
axi s which extends in a vehicle vertical direction in connecting sections
104 betweeodd4¢ front vehicles 102 and the internedi ate vehicle 103. The
front vehicles 102 are coupled to the internedi ate vehicle 103 to be
capabl e of turnppgoanednd 10Rarddrmngedniest af sxis Whichlhasrk of 8 veltible front
vehi cl es 102 and the internedi ate vehicle 103 can curve around the pin

connect or s 38,150red80h & QRAREQFRABEINR 184 Gtieah WcersRdbriglR 100 abighecur ved
track 101 Furthernnre in the connecting sections 104, any of danpers,

springs, za'tel c(fggb O oA TB%R RS B Q\Afedﬁﬂﬁeg gtéﬁﬁgﬁf%%e&gé turning

of the front ve and to secure sa ety speed traveling

of the veh| %uﬁe }[}9 905’4 ?aé)ablf(?fgrggé 3191% tﬁ‘%}f}ﬁ%}ﬁg&g&gik’? efl‘%ergi%lrec ltl?e bodi es

106 of theV?ront véh FOW igures a pair of left

and ri ght 0 rovi n ea h of a vehicle front side and a

vehi cl e r elPigie 3@}%§0?ﬁeﬁﬁwe AP ateTRalsal 0 g HREA LS PR cont i gured to
be pivotable |ndependently fron1(fch ot her angwﬁg gf sanme, axis .108a which
ext ends i reeRngREREsAVe SRiagtheUTISBRAG Brf CURYRIIF §a e kA& menber

109. The journal menrber 109 is arranged on each of a vehicle front side
Furthermore, in the 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 vehicle.
[0005]
Trucks 107 are arranged under vehicle bodies 106 of the front vehicles 102.
As shown in Figures 14 to 16, a pair of left and right wheels 108 is provided on each
of a vehicle front side and a vehicle rear side of the truck 107, The pair of wheels
108 is configured to be pivotable independently from each other around the same
axis 108a which extends in a vehicle width direction, and is coupled by a journal

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



- 3 - and a vehicle rear side of each of truck frames 110. The truck
frames are forned as franme nenbers of the truck 107. A conical rubber 111
is provided as a shaft spring for the wheel 108 between the journal nenber
109 and the truck frame 110. Vibration transmtted fromthe wheel 108 to
the truck frame 110, is suppressed by this conical rubber 111. Furthernore,
the journal nmenber 109 extends in a position close to the road surface

bet ween the pair of wheels 108. A floor surface (not shown) in the vehicle

i s arranged afa igcle ottrRale ofeattest thtR. frakteen ef or The iriek frhaey arsWbiaeiusi n t he
vehicle is configured to be close to the road surface. [0006] Referring to -

Figure 13 agaimadens bh@e vebk Gbe tA¥AEAIRGbHAR 11 N Arbavel g siliff §6tbon
enters the curved track 101, force directed in a straight forward direction

by inertia, {cﬁﬁl&éwﬁ&l 4 b@bc\!z%t&ieﬁ't}%g?gﬁﬂaﬁﬁerﬁﬁé-zOE%E%%&%{% ﬁ{%a tangenti al

direction o e curved track, on the trucks erefore, force
acting on t Ot | r.ont i i | an L AL this,point, the
straight f o?ﬁ'ﬁg@’%%&éé”%@ flr?ﬁeé(r%?% géj%ﬁs% égéft#’%gtﬂ g’ﬁ?fxﬁ@@ﬁ ?gtlﬁssuaﬁ%seq'ﬁ% trucks
107 are |l ess.easil rv along the curved track 1 As a.result, an
attack angi BiSEonigR) RO T SABE e A oA, R G b eerB b EpEEbAL od. by
an arrow C) .of the wheel 108 with respect to,t tangential direction

(i ndi cat ed B9t rPB&F‘Bf“GS”fW”&%‘? %bofiw%?elé, lrg%%ng a@suripee (09t | j kel y t hat
wheel flanges 108b (shown in Figures 14 to 16) of the wheels 108 on an

out si de raishosnyi Bekehirlsivaeareedor i jownaheempercld. AlThereéore; the flopr t hi s
contact, pressure is applied fromthe wheel flanges 108b to the vehicle,

| at eral pr essfaceindhe véhacly ehdapifguiadde basless todhdroadsngeéeon and creaki ng sound

occur in the vehicle. As a result, there is a problemin that riding
confortabl dhé®§ of passengers is degraded and the wheel flanges 108b wear

out. [0007]

Referring to Figure 13 again, when the vehicle traveling in the traveling
direction enters the curved track 101, force directed in a straight forward direction by
inertia, acts on the vehicle bodies 106. Force directed in a tangential direction of
the curved track, acts on the trucké 107. Therefore, force acting on the entire front
vehicles 102 is unbalanced. At this point, the straight forward force by inertia also
affects the trucks 107.  The trucks 107 are less easily curved along the curved track
101. Asaresult, an attack angle o, which is an angle in the traveling direction
(indicated by an arrow C) of the wheel 108 with respect to the tangential direction
(indicated by an arrow B) of the curved track, increases. It is likely that wheel
flanges 108b (shown in Figures 14 to 16) of the wheels 108 on an outside rail side
come into contact with the track. At the time of this contact, pressure is applied
from the wheel flanges 108b to the vehicle, lateral pressure of the vehicle increases,

and vibration and creaking sound occur in the vehicle. As a result, there is a

problem in that riding comfortableness of passengers 1s degraded and the whee!

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
vehi cl e bodi es 106. Specifically, as shown in Figures 14 to 16, traction
rods 112 which transmt traction force of the truck 107 to the vehicle body
106, are arranged along a vehicle |ongitudinal direction. Ends 112a on the
vehicle rear side of the traction rods 112 are attached to the truck 107
side via a spherical bush or a rubber vibration insulator (not shown). Ends

112b on the vehi clerké@uck il ffce bhortd 8£1HRRs 198 LbanshRdqs bached to the
vehi cl e body 106 side via a spherical bush or a rubber vibration insulator

(not shown) .., G348t 4,98 Ldi5d e%%?%rgw&%%g8 t%%zg%éﬁggo%%ﬁy oPt | ﬁ;/ent i on

Japanese Patent Unexam ne

1 a0 shown TRUERH & T i FiePBRTY BLis LRl iai T AA e o

1, as shown |n

vehlcle 103 e a th pi n conn ors 5.50 as to
cor r espond t ﬂ§9$3?v§q8?§ ﬁgd@h§%g’ ﬁ%éﬂ%ﬁ?@%ﬁ P&H@H’T%fﬁﬁurlng t he
traveling of t he V3G3C|e on é $ érve g E. ver, in sone cases, the
front vehi cle@gpaldiragens Frdscileaorhechipls was Hids akihedtaction rade 112
internmedi ate vehicle 103 because of the influence of the danpers of the
connecti ng g&cliaghasl todize trpgk Koedecwa aspheripd bl ef & rultgr dibratisn inswiater al ong
the curved track while being affected by cant, slack, or the |ike of the
curved trac@KﬁBhﬁmﬁisEbésélﬁiQnﬂ@\khméﬁvmthé&Ofﬁ@tﬁmémehkhglammection
(i ndicated by the arrow B) of the wheels 108 does not face the

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

insulator (not shown).

Citation List

Patent Documenis

[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 radius R of the curved track 101
during the traveling of the vehicle on the curved track. However, in some cases, the
front vehicles 102 do not sufficiently curve with respect to the intermediate vehicle
103 because of the influence of the dampers of the connecting sections 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

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 stil
applied fromthe wheel flanges 108b to the vehicle, the |ateral pressure of
the vehicle increases, and vibration and creaki ng sounds occur in the
vehicle. As a result, there is a problemin that riding confortabl eness of
passengers is degraded and the wheel flanges 108b wear out. [0010] As a
further problem a difference between forces acting on the vehicle bodies
106 and t hetshpeitied dit&ioni(hdahsdriyat when 0)he thehiretereikt BYisarddhie atdcked
track, and therefore, it is likely that, even if the trucks 107 nove in the

vehi cl e wi dihy1diigGtdse WHdRbRS BRGredsQretin ey epbilierbndiesnhddGlantdie
straight forward force by inertia is large and inbal ance of the Torce

cannot be coimlg4e! Yendhs hbReEr Al estsﬁie%fcf@cs‘_@ehiél@ﬁlc%alléc@éf%négi%rﬁfd?l i |

affected by the straight forward force by inertia. In sone cases, the

attack, anol G Bl WRBT6Ru AEROLERIN Vsl BRNE Therd 44 LiobREWIT ki RlTh Ne above

occurring. résent invention evi se

such circunst and.it is _an qbject of fhe,present jhyention to provide
2 Tow 11 orccynran ey crscsiivePdafentiiid dnerburnerts |G % ong
curved track, the lateral pressure on the vehicle, can prevent occurrence

of vibrati dAOHHd creaki ng sounds of the vehicle, can inprove riding confort

of passengers, and can reduce wear on wheel f|anges, Solution to Problens
As a further problem, a difference between forces acting on the vehicle bodies

106 and the trﬁcks 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 direction
with respect to the vehicle bodies 106, the straight forward force by inertia is large
and imbalance of the force cannot be compietely absorbed. In this case, the trucks
107 are still affected by the straight forward force by inertia. In some cases, the
attack angle o increases.  Accordingly, problems still result from the above
otcurring.

[0011]

The present invention has been devised in view of such circumstances, and it
is an object of the present invention to provide a low floor vehicle which can reduce,
when the vehicle travels along a curved track, the lateral pressure on the vehicle, can
prevent occurrence of vibration and creaking sounds of the vehicle, can improve
riding comfort of passengers, and can reduce wear on wheel flanges.

Solution to Problems

[0012]

In order to solve the problems, a low floor vehicle of the present invention is a
low floor vehicle including: a truck provided under a vehicle body; a truck frame

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



[ 0012] In order to solve the problens, a |low floor vehicle of the
present invention is a low floor vehicle including: a truck provided under
a vehicle body; a truck frame configured as a franme nenber of the truck; a
pair of wheels configured to be - 6 - pivotable independently from each
other around the same axis which extends jn a vehicle width direction, and
configured to travel on a track; a journal nenber which couples the pair of
wheels and is attached to the truck frame; and a truck frame | ateral beam

arranged al opgolBR VEfHehES MR cUH QB HPurldNhAsROSHLE ORichlQ88H; 1r0s t he
center of a vehicle longitudinal direction of the truck franme than the

j our nal mm@éﬁic}@m&tﬁ'dﬁkeéﬁlﬁl,ﬁﬁdémﬂfg | Sweltd}en & Q4F Qg{ﬁmﬁ%@? ber 36 he
truck frame |ateral beam are provided on each of a vehicle front side and
a vehicle re i . - wWher el L.odrnal  nmenber, i s configured
to be capabl%rugfésgﬁerQ%I%%%%egsu#léé%é%?bg %?Ottﬁgﬁf’ !flg%ﬁm? Taélr(rje%tmvﬁli(egfaé?% a pair of
stub l'inks aon_t |l eft and right in the vehicle width direcgtion ich

ext ends bet aégﬁaq{%ﬁ@njagﬁ?%e Ial?f%r{%%rye%{ﬁ Wﬂﬁ‘dl?eﬁﬁ?g ’fnraa?ﬁag%f%‘t PXf 'Y¥Em are
provi ded; wherei n_ axes passing. both ends of the pair of stub links are
arranged to P o5 Velgck Oﬁlﬁgwagé%mg Cifﬁletuﬂ’éﬁ\lf@ﬁieéh@ W dRHO i RERPSTON
between the axes with going fromthe fruck frane |ateral beamtoward the

j ournal nentyEiereigibe Relevheckotls JpwazengR byt andide suok rmglaterst beam, are
respectively attached to the journal nenber and the truck frame |ateral
beam to so a@sobdedppverchloll e vahiglenftord gl anfiaohhiektremdidernfaheehils lvehehgn ght
direction. [0013] Regarding the I ow floor vehicle of the present

i nvention, tiwejopaial mefnbst iskohfigksd ar be qapebic dédirning edtihregfect hahy ebilc! e front
side and the vehicle rear side of the truck, and an intersection of the
axes passi ngrabet hkfeen £pasobitub Nekpad theabft sl i vORicleh@iduelir&dien f r ont
side and the vehicle rear side, corresponds to a mddle point of the truck

frame, and theHd:geide beieah 10f ot Mel®Kr fidaRBrhs& ﬂrﬁﬁé‘}aj@é}alﬁ%}eaﬁﬂ 2

intersection in which an axis of the vehicle extending in the vehicle

| ongi t udi nabro@k&eﬁ?w&ﬁf‘%iﬂ el Bgss‘fh%rgo% ehdb dre YEMHGhR 1%5%{%6&&%%& | Of; bet ween

the pair of wheels ein near track traveling an axi s

extending ipg, 1he yali ¢L6 0k dhfl ALieCHlRn dhBubl8eG e 8l dxls with 2oing

from the truck frame lateral beam toward the journal member; and wherein both the

ends of the stub links are respectively attached to the journal member and the truck
frame lateral beam to so as be pivotable around axes which extend in a vehicle height
direction.

[0013]

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

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



t he vehicle longitudinal direction between the wheels on the vehicle front
side and the vehicle rear side while in the linear track traveling state,
intersect with each other. [0014] Regardi ng the | ow fl oor vehicle of
the present invention, stopper nenbers provided in the truck frame are
respectively arranged on the outer sides-in the vehicle width direction of
the pair of stub links to be capable of coming into contact with the stub
links so as to regulate the pivotal novenent of the stub |inks. [0015]

Fur t her nor e,hd %k@élgﬁ{ngﬁtﬁdlﬁﬂl Heechbe bPERB eBwh@ld WYhE heRik1eielii Gl A0fi the
present invention is | oor vehicle including: a truck prOV|ded under

a vehicle b veh‘?cl% Ee‘é%d% ;g@d%f &%ﬁ%ﬁk‘g@\% dB% H%e{ﬁt?%}?& hfie Eh'éx“Ck a

pai r of wheels configure I'vot a ron1eac ot her
around the T@ﬂ% axi s extendlng in a vehicle width dlrectlon and to travel
on a track; éurnal menber which couples the pair of wheels and is

attached to the fruck fr | at er.al beanlarran al ong the
vehicle width di #8%3:‘"516‘% t}l?%io&’ ’%%V }‘?%fatgeg?es?lﬁ ”i“f‘?é‘“@%rﬂ(@’rp% %’%Q@hl cle

| ongi tudi nal direction of the truck frame than the journal nmenber; wherein
the pair of Pigtvédsidgn fharféuqkdftﬂ%ﬁreﬁ%%@#m)aﬁra%ﬁéOpﬁlercwtfrrsaqﬁeé ip cevediclheam
are provided on each of a vehicle front side and a vehicle rear side of the
truck; wher giidgthdivectianefithoprir gbsiie [iaky adiewdpable af ¢dmisg infogbnlafiikith thel udi ng
a plvotal arm section whi ch extends between the journal nenber and the
truck franesthhtiekaso beampiate he pedtthlohevémonof diedtubtalimksan i nt er | ocki ng

| ever section which extends al ong the vehicle longitudinal direction from
the truck ffoane] | ateral beamtoward the center of the truck frame;, a second
stub Iink extending between the journal nmenber and the truck frame | ateral

beam on the vehifg@efh @Rl in%rl&:to BolvBiHehroblekns! 4 kv ﬂé&'%ﬁicﬂ&of&h@?i«é@érﬁ' arm
section which extends between the journal nenber and the truck frane
lateral beamofichl€a YRPHGbEvehiclircluding: a truck provided under a vehicle body; a
truck frame configured as a frame member of the truck; a pair of wheels configured
to be pivotable independently from each other around the same axis extending in a
vehicle width direction and to travel on a track; a journal member which couples the
pair of wheels and is attached to the truck frame; a track frame lateral beam arranged
along the vehicle width direction in a position closer to the center of a vehicle
longitudinal direction of the truck frame than the journal member; wherein the pair of
wheels, the journal member, and the truck frame lateral beam, are provided on each
of a vehicle front side and a vehicle rear side of the truck; wherein the low floor
vehicle includes: a first stub link including a pivotal arm section which extends
between the journal member and the truck frame lateral beam on the vehicle front
side and an interlocking lever section which extends along the vehicle longitudinal
direction from the truck frame lateral beam toward the center of the truck frame; a
second stub link extending between the journal member and the truck frame lateral

beam on the vehicle front side; & third stub link including a pivotal arm section which

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



rear side and an interlocking | ever section which extends along the vehicle
| ongitudinal direction fromthe truck frame | ateral beamtoward the center
of the truck franme, and being arranged to be opposed to the first stub
link; and a fourth stub |ink extending between the journal nenber and the
truck frame | ateral beam on the vehicle fear si de, and being arranged to be
opposed to the second stub |ink; wherein”both ends of the pivotal arm
sections of the first stub link and the third stub Iink and both ends of
the second stdd iy AndietbeGhoERsSiPubichkxhe: BSPRELENEIY attached to
t he j our nal member and the truck frame |ateral beam so as to be pi vot abl e
around an axis : i.0g: | I I I I.OR; i oupl i ng
pins are prgéﬁ%@%ﬁ%@ggﬁgmﬁﬁgggﬁﬁéhg%q% “Fg%£¥§%%§ﬁ%%§?g§ g%gPPg%ctions in

the first stub, l.ink and the third stub |ink; rein, l,ong hol es _extendi ng
[ the vent clik it BRPOEF =il s bt o o Bislide AR BABRrGER ens
of the inter]ocking.|ever sections in the first stub Iink and the third
stub |ink: 4 CBHIE ef%@néﬁwumbnﬁﬂﬁ radng ek Brige foratbeAyERy e t h
each other, whereby the first stub link and the third stub link are

confi gured t8hiBlE rpinsiicaBRe bR ayaease 6o Py arrost withhsesardhsieb hak: Whoeipe]
Regarding the I ow floor vehicle of the present invention, a restoring rod
or a hori zosvtlendanpe raraidrigadedion gl thedirdehibdink apniddbhthdidrsed imnareind
configured to be retractable in the vehicle width direction is provided in
the truck, ook eaddobfhetshendestrdinknopdribdfoart: sthe Hrbrrezaspativelampechetd so
attached to one of the interlocking |ever sections in the first stub |ink

and the thi e jshmb) hbmbker aAdhé feclofrhae ledg beimisbes Kebd pivbaglerpeuArart he
hori zontal danper is attached to the truck franme. [0017] Regar di ng

the low fl o uebh&he i0h };Ekﬂ@l@%%%@ﬂﬁ@&i@ﬂ;%&@ﬂco@;ﬂir%%ﬁh&aér@?mﬁﬁd{e@%e‘j al ong
the vehicle wdth dirfection and configured to be capable of reciproeatingly

- 9 - mDVi Ngd Bk NE MR fire bgﬁ%?&%ﬁ&%&ﬁ ih ﬁlepfﬁr‘gt"%n?@ it Bhd A€ glifdick, one

end of the actuator 1s attache one of the i nterlocking | ever sections

n the firsy shgb Likeand: ihe thirghstoh Iank. e sihier end ot the

act uat or IS§%E ache ruc peration o ¥Re act uat or
is controlled according ta.a,line track traveling.state o he. yvehi cl e
e o vy REaRt e Mt i e B d g TRl g VS MR el b M R

i fi I f i i th h k
][nra gbn:r kzvggﬁéégﬁﬁ%dﬁgggﬁgg fF‘)N %F?\?Ié icté‘ll;prlpnlg rlla(i;]nsvgntd thet ﬁ)%g%g}es teggggeewigd'[ He

each other, whereby the first stub link and the third stub link are configured to be
pivotable in synchronization with each other.
[0016]

Regarding the low floor vehicle of the present invention, a restoring rod or a
horizontal damper arranged along the vehicle width direction and configured to be
retractable in the vehicle width direction is provided in the truck, one end of the
restoring rod or the horizontal damper is attached to one of the interlocking lever
sections in the first stub link and the third stub link, and the other end of the restoring
rod or the horizontal damper is attached to the truck frame.

10017]
Regarding the low floor vehicle of the present invention, an actuator arranged

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



[00 I 8] According to the present invention, effects explained bel ow can be
obtained. A low floor vehicle of the present invention is a |low floor
vehicle including: a truck provided under a vehicle body; a truck frame
configured as a frame nmember of the truck; a pair of wheels configured to
be pivotabl e independently fromeach othgr around the same axis which
extends in a vehicle width direction, antl configured to travel on a track;
and a journal nenber which couples t he pair of wheels and is attached to

the truck frang, %ﬁme%h&&%dw@%bﬁts%mmm@ﬁ-wgﬁgeﬂ onge Lhgayehicle

width directionTn a position closer to the center of a vehicle

| ongr tudi nel, d41GEH L Qs DB TEk A LRTRA AN WReRkoUL OBl URTRE s her el 1

the pair of r ane eral beam
are provided a ehi,cl e f ont icle_r ar side of the
truck; wher éf‘f?qf’ﬁ(eg}} o‘ﬁf“ﬁr dr‘?@?ﬂ?é‘iﬁua o f?a"g ggbet%u%? epéiﬁﬁil of t urni ng
with respect to the truck frame mﬁ 4 al% of st b I| %qf | ef t
and right i SPEREOYEH l@laétqﬁoﬂf%coﬂfrf’ ¢ i“i?Hr (R R BRI A RE Fur nal

menber and the truck frame | ateral beam are provided; mhereln axes_ passing
bot h ends ofvekikle godiarcuptedsiagk tayeikag shdte ohihe aﬁg@a whereby thedepradl memiFiden a
space in the vehicle width direction between the axes with going fromthe
truck frameid anigaiedie denctmir of tuméng wiik rrabechiontbe fruclafigmaher ei n bot h t he

ends of the stub links - 10 - are respectively attached to the journal
menber and theattagaks Bffeme df &tvenadn beam so as to be pivotabl e around axes
whi ch extend in a vehicle height direction. Accordingly, in the case

in which thepoehicle enters a curved track, if a wheel on an outside rai
side of the pair of wheels comes into contact with the track and force is

directed to the kpNRHingid el RedehCinv@Rios! Efots dicpiatich @elonotin Heobaddd. ed to
the journal menber, thé journal nmenber turns so as to follom/the pi vot a

movenent of AlBE Rk Lebiili ﬂe%?mv@ﬁtz&nhhﬁo@@ﬂ%rve@ AlngOR bl outsi de

rail side noves away mthe center 1nt l ongitu inal diréction of the
truck, and the.wheel, on i NSl f noves

t owar d t he %ré)md\ée i ﬁer he Coi%g? gltm%%‘ kr T ect gg urécp%es %)%ém? %enkwgis%a result,
t he wheel changes to.a st the C ed tra dth ,hlcle can
enter the CWW%%GPPFégwﬁﬁF gogﬁﬁ1 fﬁ%wﬁﬁ%anQXEgﬁﬁg@ mﬁF@@%ﬂﬁ% bet ween
the wheel on the outside rail side and the t i s relaxe Iateral
pressure oﬁ“?W@*@éﬁ@@FéXF§ﬂF@Hﬂ€@Hml%ﬁddﬁééﬁ?$gﬁ@émﬁFl9? W&@ﬁ&ﬁzéﬁd

creaki ng sounds of the vehicle
travel on a track; and a Jouma} member which couples the pair of wheels and is

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

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



are prevented. Therefore, riding confort of passengers is inproved, and
wear of a wheel flange is reduced. [0019j Regardi ng the | ow fl oor
vehicl e of the present invention, the pair of stub links are provided on
each of the vehicle front side and the vehicle rear side of the truck, an
intersection of the axes passing both g?gﬁends of the pair of stub Iinks on
the vehicle front side and the vehicle rear side, corresponds to a mddle
point of the truck frame, and the mddle point of the truck frame is

located at ap [LiHef$86hiRMel b WREGInAMAaXbS aRf HteuckaRined RieNtRRi B9 in the
vehicle longitudinal direction in the center of the vehicle wdth direction

bet ween t he i L N : vel k:ng.sfate and an axi s
ext endi ng i%Qgﬁ%¥8%ﬁ?%?ghaﬁggh&gfggﬁﬁggﬁaF%{?ﬁgjééﬁﬁg#&ggnﬁgé vehicl e

| ongi tudi nal direction between th : n.the vehicle front. side.and the
ventel o rear s aGmrEss EEE Pk dl R SE el Bl bR e Wl 20
each other. Wen the vehicle travel.s.on a curved track, the m.ddl e point of
The 't ruck §PaMbopa0s st PHEO LAY oGM M aPRots SARued Wit Br rhek iy ded
spaced apart from each other in the vehjc|e M%ﬂ&h di rection. The wheel s
mor e sur el yIOFGFAS SiTaigd onide ey side £ Berenglsaviddndigistiar 1 BBPISGIOEE track at a
smal | attack angle. Therefore, the effects expl ained above can be nore
reliably ohicainderemben 2g]journal memgaiugisrg 2t Heldllow the pbiota) @ivemsnbd! t he
present invention, stopper nenbers provided in the truck frane are

r espect i vel e agir afigield lioks.t het bistpeintsihd edetlontthe owtside chié sivie ditdveslawact i on of
the pair of stub links to be capable of comng into contact with the stub

| i nks so asfrdm thieegutatetheenginddiabtiremivamétie tafck! Ael tht whetli orks inddpi vot i ng
anount of the stub links is restricted by the stopper nenbers. As a result,

a turning apPuRt o@thetd JroMRR meRIBOIara it RniP el NngdiaAl dRécihewheel s
are restricted. Therefore, the effects explained above can be nore reliably

obt ai ned, | V; f i i
(B G efﬁs{%{&m@, thd Higehesl sise %w@vcmfg% aﬁﬂgd fh@vehi Ml oor

stability o e I's ensured. Furthernore, a
vehi cl e of pr | til [ veh ' L0g; truck
provi ded uﬁ%%?hémgzﬁ%%F%Q%§§§fg§kffﬁgﬁggﬁ%%g%§ %figﬁgglt%§&%£$?§%%mﬁenber
of the trugk; ai r. of wheel.s.configured .to.be pjvotable independently
from each GeneReLPBP NS BMCHGHRLH BIPGIoLITH HeTH @ 8w gt h
direction and configured o travel a.track; and a jqurpal nper which
coupl es t h&eHgleAs BrUGHE BRGOHHIERE At @H@hﬂ¥%@?$§ﬁ&%ﬁ%§s?gﬁﬁﬁgﬁa d a truck
frame | ateral beam arranged along the vehicle width direction in a position
cl oser to efrewntdr Jherivenidng cosingt elugsssagersisianrewd: a1d vaw afduck frane
than the journal nenber; wherein the pair of wheels, the journal nenber,
and the trubkelfflaageisiradwed] beam are

[0019]

Regarding the low floor vehicle of the present invention, the pair of stub links

are provided on each of the vehicle front side and the vehicle rear side of the truck,

an intersection of the axes passing both the ends of the pair of stub links on the

vehicle front side and the vehicle rear side, corresponds to a middle point of the truck

frame, and the middle point of the truck frame is located at an intersection in which

an axis of the vehicle extending in the vehicle longitudinal direction in the center of

the vehicle width direction between the pair of wheels while a linear track traveling

state and an axis extending in the vehicle width direction in the center of the vehicle

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



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

i ncluding a pivotal arm section which extends between the journal nenber
and the truck frame | ateral beamon the vehicle front side, and an
interlocking lever section which extends,along the vehicle Iongitudinal
direction fromthe truck frame lateral béamtoward the center of the truck
frame; a second stub |ink extending between the journal nmenber and the

truck frame Lateralnheamabathek\vebiiclaidd antrssddgin ch ki sthln kidnk
i ncluding a pivotal arm section which extends between the journal nenber
and the tr u%hfcfea%elsac}nez{ oﬁlwé?:?f?ﬁ@k, the middle point of the truck frame passes the

center of a pair of tracks which is provided spaced apart from each other in the

vehicle width direction. The wheels more surely run along the curved track, and

can enter the curved track at a small attack angle.  Therefore, the effects explained
above can be more reliably obtained.

[0020]

Regarding the low floor vehicle of the present invention, stopper members
provided in the truck frame are respectively arranged on the outer sides in the vehicle
width direction of the pair of stub links to be capable of coming into contact with the
stub links so as to regulate the pivotal movement of the stub links. A pivoting
amount of the stub links is restricted by the stopper members. As a result, a turning
amount of the journal member and a movement amount of the wheels are restricted.
Therefore, the effects explained above can be more reliably obtained, large
movement of the wheels is prevented, and traveling stability of the vehicle is ensured.
[0021]

Furthermore, a low floor vehicle of the present invention is a low floor
vehicle including: a truck provided under a vehicle body; a truck frame configured as
a frame member of the truck; a pair of wheels configured to be pivotable
independently from each other around fhe same axis which extends in a vehicle
width direction and configured to travel on a track; and a journal member which
couples the pair of wheels and is aftached to the truck frame; and a truck frame
Jateral beam arranged along the vehicle width direction in a position closer to the
center of a vehicle longitudinal direction of the truck frame than the journal member;

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



on the vehicle rear side and an interlocking | ever section which extends

al ong the vehicle longitudinal direction fromthe truck frane | ateral beam
toward the center of the truck frane, and being arranged to be opposed to
the first stub link; and a fourth stub Iink extending between the journal
menber and the truck franme |ateral beam,gn the vehicle rear side and
arranged to be opposed to the second stub link; wherein both ends of the

pi votal arm sections of the first stub link and the third stub |ink and

both ends ofy 41 SGLORE o8k WBhikieTkorBide bhE 2 Welilche Stk 4 (AK rud,Svherein
respectively attached to the journal nenber and the truck franme | ateral

beam so as ¢ QL RBleSnALOLY £20 <A IEXEIBRAE A%} et AL S hoht
di rection; ; g?&?ﬁkﬁohglkng p?ns éresproéﬁﬁeé atgo%%{géstaggg%g opﬁbhe

i nterl ocki ng._] ever ctions. | fi i.nk.and.the third_,st.ub Link;
wherein | ongxﬁg%{sebse@%neﬂﬁgi’oﬁlgm@rlllg E‘{)rﬁbeer \E/lé?i?hg ﬁéﬂgof%laél%t %%-agéjlemﬁiorn 2%1 ?%hr}l&gr e
provi ded at .t he .other distal ends of the interl ocki | ever sections in the
first stub ifrioﬂkmgéhanf{ﬁ%l tﬁ? FIR G SPHIOR %?f&ﬁ\ffdﬁ%?%aﬁg‘i‘gn c¥6W5i% ng pins and
the I ong hol es_engage wi.th_each other, wherepy the first stub Link and the
third stub ImERIGRE QSR PRt w@&rﬁm@&taﬁ%e%wwﬁ%ﬁmw%pf Bf with each
ot her. Accordingly, in the case in which the vehicle enters a curved
track, if atwhleBimers gaowliah dak pxepdisg Betvisen tisdopark membonang] the Bvdles int o
contact with the track and - 13 - force directed to the inner side in the
vehi cl e wi diremdiateet haam ¢rsthapphickdrens stidsea frowt stetl limeirobwdingna pivetalahi cl e
front side, the journal nenber turns so as to follow the pivotal nobvenent
of the firsiecgbmbrhichrkicadsbéthees dedomadnst mbmbémidod (A tridkd Sampelarral amcer ni ng
the pair of wheels on the vehicle front side, the wheel on the outside rai

si de noves gomeREhitRecmeidCdl durigRtlosiife levangbctiiewhiaaki@ds kidgg kisi de rai |
side noves toward the vehicle rear side. As a result, the mhee?s change to

a state in mm@lohg&udmﬁeda%cm BoRURStHcl #in@lR08 B8 {awaycﬁﬁketcéﬁt%f The
wheel s can enter the curved track at a small attack angle. [0022]

When the | g@g@ -Ehg i c [ : fi st ub

i nk and tﬁgégﬁPF stﬁ%mﬁgh pﬁ¥@§B§H&§%%§ F&%f@i@%ﬁ%ﬂﬁf?%nggéw%gﬁ%er, and
t he j our nal Ther .on.the vehigcle rear side turns i ssocj ati.on with the
§our nal o i erRRRF B Sl R mEh b LRGP SR P RE L Ok e
affected by, force acting on the vehicle, cant and slack in the curved
track, and PhEch ﬁ?(éffartsﬁg anﬁFﬁ%gedﬁ%:‘?BQPEOSS&tq 1he SeRoRF Sf lfrﬁ%l‘i‘fhe’éfiuhe and the
vehicle rear side can surely turn in associatigon with each other so as to
correspondkpél@H@OéUFVéﬂﬁwﬁﬁ@Wqﬁ@qkﬂﬁh%éﬁbﬁa?Bﬂ?m%%VFﬁ%Qdﬂ§b§ﬂ¥é§®It, t he
wheel s which are provided in the journal nmenbers, change to a state in

whi ch t he shthednsls pbthe sseane sjulr imk 1dohe feuid st Nidd arertgepecti g atikrbed & can
enter the curved track at a small attack angle. Wen the vehicle enters the
curved tr adlie jooont metibpr &sisthe gubleframe hatelabbasresd asgn belpevcoaltls kcbend an | si de
and the track is relaxed, lateral pressure on the vehicle is reduced, and
occur r ence agik exichfiiak ion vandietetk divectmauntlerefn donpliveping e irevideyent ed.

Therefore, riding confortabl eness of passengers is iInproved, and wear of
wheel fl anggsdisg EQOMGEE int&:QQ2%R]g lever sections in the first stub link and the third stub

link; wherein long holes extending in the vehicle longitudinal direction are provided

at the other distal ends of the interlocking iever sections in the first stub link and the

third stub link; and wherein the coupling pins and the long holes engage with each

other, whereby the first stub link and the third stub link are configured to be

pivotable in synchronization with each other.

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

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



- 14 - Regarding the |ow floor vehicle of the present invention, a
restoring rod or a horizontal danper arranged al one the vehicle width
direction and configured to be retractable in the vehicle width direction
is provided in the truck, one end of the restoring rod or the horizontal
danper is attached to one of the interlfﬁking | ever sections in the first
stub link and the third stub |link, and thé other end of the restoring rod
or the horizontal danper is attached to the truck frame. The first stub
link and th i.rd. st | J: I et : - i te

F 1recﬁed i l?he ﬁnﬁ%‘g&l&& Ahe V\QH%IE %Yiét;% C%ﬂ:e@tlz)l{ @g?gh%iu%%gﬂ:iﬁzﬁ

th
during cur ved 11 ack 't ave of "t'he vehi 0as ring’ 11 near
track traveling of the vehicl he restori rod or the.horizontal
danper . Fur@ﬁ@gﬁﬁpﬁ¥e§ﬁFﬁGf%Fgﬁﬁ%’%*9@¥n%fﬁ%nﬁ%ﬁﬁméﬁ%ai%E%pﬂWF “stub Iink
during the linear track traveling, . .can absorbed by the restoring rod or
t he hgr i zorﬂlﬁ‘l’tah@ﬁﬁ@??m@é%fﬁétrﬁé‘gb S @%fﬁ’@é?‘f%ﬁ S % i jA&JLJﬁéﬂm%nger s and
the wheel s on the basis of such swing can be prevented. Therefore, the

ef fects exploarerathedbopar eawhesss e el aBryt sidss Hlerelpe! amtherquisiés 1adg
stability during the linear track traveling of the vehicle is inproved.
[0024] side Reymidiva thhechiow fanbeire.zakitht whes! ontee imsieent sidavenes on, an
actuator arranged along the vehicle wdth direction and configured to be
capabl e of tveaidpheediitiagtar sidevi Ag a msulhehorehiatd ehanpaltohe ditedéx tihioh the
provided in the truck, one end of the actuator is attached to one of the

I nter | ocki RehdeRURSTeSBRLY ARSiddy thBeufvied Stacist Ubhd Widelaasl dnbe thddurdedst ub i nk,
the other end of the actuator is attached to the truck frane, and the

operation Qfst he, aghivakRk dhglecontrol l ed according to a |inear track
traveling state of the vehicle and a curved track traveling state of the

vehi cl e, m@@y@ y the journal menber is configured to be capable of turning
with respect To the truck frame. The pivotal novenent of the first stub

l'i nk and the third ub Link ¢ c F tor. . therefore,
it is possible Pits e Robiab iRy 8 gRUHIAL L8 % AR AEHAIR, udD e TLOT S
stub link and the third. stub Link, . to.mre surel nter.the curved track at
a smal | at & Q‘eéﬁ’é‘i& émggl,nifpb‘f“él}(@f%b@,m%ﬁgn &P reélf]%lfiﬁ%ﬁ“@h@}%‘f"ﬁht or
corresponding to the curved track. Brief Description of Draw ngs LOOZS]

[ Fi gure 1] TEtheF an the whighe wrpiiasn BEBT P adrordptiom RO ipraal bt dertby ehi cl e

during linear track traveling in a first enbodi nent of the present
i nvent i on. vehicle front side. Therefore, even if the truck is affected by force acting on the

vehicle, cant and slack in the curved track, and the like, the journal members on the
vehicle front side and the vehicle rear side can surely turn in association with each
other so as to correspond to the curved track without separately moving.  As a result,
the wheels which are provided in the journal members, change to a state in which the
wheels more surely run along the curved track. The wheels can enter the curved
track at a small attack angle. When the vehicle enters the curved track, contact
pressure between the wheel on the outside rail side and the track is relaxed, lateral
pressure on the vehicle is reduced, and occurrence of vibration and creaking sound of
the vehicle is prevented. Therefore, riding comfortableness of passengers is
improved, and wear of wheel flanges 1s reduced.

[0023]



[Figure 2] Figure 2 is a plan view schematically showing a truck of the
vehicle in the first enbodi nent of the present invention. [Figure 3]
Figure 3 is an explanatory view showing the |ow floor vehicle during curved
track traveling in the first enbodiment of the present invention. [Figure
4] Figure 4 is a plan view schematically shomnng atruck in a vehicle in a
second enbodi nent of the present i nventi 9. [Figure 5] Figure 5 is a plan
view schematically showing a truck in a vehicle in a third enbodi nent of

e oo™ homeide®ind B L o] I AULLAR el hODRhUE AR BS6E LPRa V1 oW

showi ng a schemati ure of a restori e ve eiln
thi rd enbodi, nment o the pres |nv ntlon 7 ur. plan
vi ew schenathoéiéi)ﬁ’tﬁ SRR ﬁﬁa’%\gegra& Vgl H{; ggrhgéjfeﬁﬁ%[l %%ngw 8lbﬁe nt of
t he present invention, ure ure 8 i nat or i.agram
showi ng a | 649507 I/8h VenE gt el H’éégrprPY‘a%CE Fafuita Ges a3 ent ol e i1
the fourth enbodi nent of the present invention. [Figure 9 Flgure 9 is an
expl anat or y refteieIpdsh o Irgizonial faupyripaiachehiogns afdhg ingericckme e ved track
traveling in the fourth enbodi ment of the present invention. [Figure 10]
Figure 10 i seaivnexpihardasiony itikegrdahe Shoitwigliniend 8w dthaendwébicokgodug i ng
| eft-curved track traveling in the fourth enbodi nent of the present
i nvention. red &6the hofikdrgairdambiy iskittgelred td the tsuch fommt r dAheffirovetf lisnaatt uat or
of the vehicle that passes on a curved track in the fourth enbodi nent of
the present i UBALEMMNink is aliowed to return from a pivoted state during curved track

traveling of the vehicle, to a state during linear track traveling of the vehicle by the

restoring rod or the horizontal damper. Furthermore, swing of the first stub link and

the third stub link during the linear track traveling, can be absorbed by the restoring

rod or the horizontal damper. Occurrence of deflection of the journal members and

the wheels on the basis of such swing can be prevented. Therefore, the effects

explained above can be more reliably obtained, and traveling stability during the

linear track traveling of the vehicle is improved.

[0024]

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

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

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

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

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

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

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

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

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

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



[Figure 12] Figure 12 is a control flow of the actuator of the vehicle that
exits the curved track in the fourth enbodi nrent of the present invention.

[ Figure 13] Figure 13 is an explanatory di agram showi ng a conventional | ow
floor vehicle during curved track traveling. [Figure 14] Figure 14 is a
pl an view schematically showi ng a truck _of the conventional |ow floor
vehicle. [Figure 15] Figure 15 is a sidéJVieM/schenatically show ng the

truck of the conventional |low floor vehicle. [Figure 16] Figure 16 is a

front view t . B L w fl oor

veni cl o - Ded il iogd e eSS Mok MLRehTERTy el IR RMAR QPR | 08

fl oor vehicl herei.naf.ter referred to. as "vehicle") in.a first

enbodi nent 6%%&%%@%% AR en{l?eocfﬂerq%s? " ggz%leaeicﬁléq&) rﬁ@fggwonﬁgﬁatf) &g the

first enbodinené, the vehicle is explained using an LRV as shown in Figure

1 as an exafplVéd§E% he vehicle. In the explanation, it is assumed that a

traveling direction of the vehicle is a vehicle front. Figure 1 is a

di agr am showrisgPesreiplienioé Peawinétwed from above. The traveling direction of

the vehicle is indicated by the arrow A. The vehicle shown in Figure 1

i ncl udes twd@Ebebnt vehicles 2, and one internediate vehicle 3 traveling on

atrack I. As a vehicle conposition, the one internediate vehicle 3 is

arranged befRigpen 1ff Fezuravd if aromiplaretirg degragn siGoving e towmdloseetiioasudnar e

provi ded between the front vehicles 2 and the internediate vehicle 3. Pin
linear track traveling in 2 first embodiment of the present invention.

[Figure 2] Figure 2 is a plan view schematically showing a truck of the vehicle in the
first embodiment of the present invention.

[Figure 3] Figure 3 is an explanatory view showing the low floor vehicle during
curved track traveling in the first embodiment of the present invention.

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

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

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

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

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



- 17 - connectors 5 are provided in the connecting sections 4 along an axis
extending in a vehicle vertical direction. The front vehicles 2 are coupl ed
to the internediate vehicle 3 so as to be capable of turning around the pin
connectors 5. Trucks 7 are provided under vehicle bodies 6 of the front
vehicles 2. Weels 8 provided in the tr%ﬁks 7 are configured to travel on

the track 1. [0027] The structure '0f the truck 7 is explained with

reference to the truck 7 in a state during linear traveling shown in Figure
2. Atravel '[?%ugé 1%5 b RBmY ﬁ@g@&én%cthﬁgf &ﬁh@@em;ettﬁ&ﬁ ﬁ%sreﬂ%é I'n_the
truck 7, at IS provi as a franme nenber of e truck 7. The

vehi cle body u?vegisﬁpol\émn Jch% 51'%1 Pg‘ananeﬁt %s%ﬁtﬂnp ntlog' S tr UCk frame 9. Two

truck frame Tatera eans e Wwidth direction, are

di sposed |n hIS art f ach o r vehlcle

| ongi t udi nall ’&UF g %g%me Fart ﬁ@?rﬁgo?gbw Oﬁ%ﬁ%{u {Oﬂgt%te R Qﬁa{t%gt ?1? Suck frane
| ongi t udi nal beans 9b xtenq%n t he .vehi cl e | ongi tudinal direction,
respect i vel VUBrsEck Hethe derit ﬁ%ﬁxﬂmﬁﬁéfﬁﬁﬁ@¥§?1% 9a, and are di sposed
spaced apart from each other in the vehicle width directjion. [0028]

Jour nal nentBiggrelll) digure &3 pe@t ppngtosy %ﬂérédh%‘t’mgﬁéopf“@ﬁtonéﬂéwaﬂfwft he rear
end of the truck frane |ongitudi nal beans 9b. Accordingly, the truck frame
| at er al bearvshigla darieg covat ¢wck Fesdmgt o t he center of the vehicle

| ongi tudi nal direction than the journal nmenbers 10. A pair of wheels 8 is
attached at [Hgtie le@h8furald bea pletivichescherdithaldi sheetngpantrofk efabh of the journal
menbers 10 so as to be pivotable i ndependently from each other about the

sanme axi s 8gsnheelal idvangesvéixiare provided at edges on the inner side of
the vehicle width direction of the wheels 8. The journal nenber 10 is

configured t9.exteng;iNRALS LNeidOoASwSHdREIIDRhNRRA thotfck of A8 -
conventional low floor vehicle.
[Figure 16] Figure 16 is a front view schematically showing the truck of the
conventional low floor vehicle.
Description of Embodiments
[0026]
First Embodiment

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

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



ends to which the wheels 8 are attached. Conical rubber menbers 11 are

di sposed, as shaft springs of the wheels 8, between the truck frane

| ongi tudi nal beans 9b and the ends of the journal nmenber 10. The ends of
the journal nmenbers 10 are attached to the truck frane | ongitudi nal beans
9b via the conical rubber menbers 11. The conical rubber nenbers 11 are
configured to absorb vibration which is Hpplied froma vehicle vertical
direction fromthe wheels 8, and are configured to enabl e the journal

m 10 t t th the tr
e 11 neorhigs thopl R %dﬂaho‘ic’aﬁ?e"“i“ﬁ i lgnsv@”ﬁéssnmm EXleatingds fon"ani ch

extends between the truck fra teral beam 9a and. th urn menber 10,
are provi ded'ebi! ?e%ﬂc%ﬂlrleﬁté‘)%gﬁqb@ B VeHEIesT ¢fe camried Hethe P4 8ar si de of
the truck 7. Both ends 12a of the stub links 12 are attached to the truck
frame | at er alchiskabrs®as tarid qeheblf sURERHNE AOHBE e P! CBINGEOEE - bel THESPREEI vel v

pi vot abl e around pivotal axes which extend in a vehicle height direction.

[ 0030] provideburkZb vplasksidich Otdf thengomvdgclgpa oWhenle Spapyided instheb | i nks
12, are arranged to w den a space between the axes 12b in the vehicle width
di rection gaiuags ¥ aemonfigutetiuc kratelanmehd at@rial beam 9a toward the journal
menber 10. The axes 12b of the stub links 12 cross each other only at one
intersectiongdB) This intersection 13 coincides with a middle point 14 of
the truck frame 9 |located at an intersection in which an axis 8c of the

vehi cl e ext endi ngyi B\ LChEK PREKDMBINih dieRGE @NLE Bubihe e eBker Of
the vehicle width direction between the pair of wheels 8 while a |inear

veni ol ¢ w athar Faak e A B R R eSOk Ve ol e
front side an %fﬁy§E|C|e Aeaﬁbﬁkqfﬁﬁglﬁﬁwﬁfhﬁﬂ§9ﬁgr5%3&i%%9%%5'”g state,

i ntersect V\:irl.1 ers 5 ar e

provided in th k f sto 5 are

B Panged SpRBHEPAIE HEBh cdgbseBietha GITgrndr GDH b WBPRPE%?&Y& Wi dth
direction of the stub links 12 so as tQ re e pivotal t on the
out er si des tigk fRBE Jehi Ik HRe (3t hegh g%e"’tt?féf)%%’lﬁlt?‘fq %Wi to a fixed
anmount. In the stopper Menbers 15, stopper rubber nenbers 15a are provided
in secti onsdirectivontracispasachintthis teek Faimiefesaced aparhiat cagh piheg ncoYREdE of t he

stub links 12 and the stopper nmenbers 15 can be relieved. [0032]
longitudinal direction. Furthermore, in the truck frame 9, two truck frame

longitudinal beams 9b extending in the vehicle longitudinal direction, respectively
cross the two truck frame lateral beams 9a, and are disposed spaced apart from each
other in the vehicle width direction.
[0028]
Journal members 10 are respectively provided at the front end and the rear

' 'end of the truck frame longitudinal beams 9b. Accordingly, the truck frame lateral
beams 9a are located closer to the center of the vehicle longitudinal direction than the
journal members 10. A pair of wheels 8 is attached at both ends in the vehicle
width direction of each of the journal members 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 of the vehicle width direction of the wheels 8.

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



Regardi ng such a vehicle in the first enbodi nent, an operation in traveling
a curved track, is explained wwth reference to Figures 2 and 3. Figure 3 is
a di agram showi ng the vehicle viewed from above. Atraveling direction of
the vehicle is indicated by the arrow A When the front vehicle 2 on
the vehicle front side enters the curvegwtrack, at first, the pair of
wheels 8 on the vehicle front side, ent #the curved track, and the wheel
flange 8b of the wheel 8 on an outside rail side comes into contact with

the track 1'811@25 totxpflﬁh pRI v%egls{&o&%%ttg&}feﬁpt @ﬂmtcgl Itugﬁleri erd ii gﬁ.[é@' %iéeoteg?d vehicl e

width direction, is applie o the journal nenber 1 rom-t fl ange
8b. Ther ef ' I t.q f.ol | t h ' I
oo oot “of "D ErELE PRl RIRS A0S HIRSER B BRI BRE UL | e

noves to the wheel .front side,,and t wheel on an inside rail side noves
to the vehi eeerﬂ%éﬁfthgﬂ%‘gflglfﬂ%rpgefrgge, qte“ﬁgngsa‘?frtg%if)%@a? r%lmjartehe j our nal
menber 10 on the vehicle front side turn toward the vehicle front side by
an angle 0 @Mqheqi@r@?érﬁeléfr@swd%%mdg@? 56%?8 D da kel Febgrumerbers lilhe
curved track. [0033] 20 - In the front vehicle 2 on the vehicle
front side, Thubduep ewttiey meprhsrspll are spnipsed © absorbryibreon vhichlie aprled si de,
enter the curved track, and the wheel flange 8b of the wheel 8 on the

out si de r ai fromi afechpderegticetdrecorn fom the whedlh 8, andaek cdnfighred foiepaploitit , f or ce
directed to the inner side in the vehicle width direction fromthe vehicle
fl ange 8b, josrrappleirdedrsti® b hern it reapearenthe trudd fritme 9vheel 8 on the outside
track side turns so as to follow the pivotal novenent of the pair of stub
links 12, amd2ompves to the vehicle rear side, and the wheel 8 on the inside
rail side noves to the vehicle front side. Therefore, the pair of wheels 8,

and the journal mgﬁpefstwnﬁa& i?@nMﬁh%ﬁlaﬁdfi@ﬁﬁn%ie%hictléj%ﬁht%gﬂ@&fbnt he venhicle

rear side by the angle O with reference to the center 0 of the curvature

radius R ofy 4 LRl tathe oSk Fal@ bl bdafiPollidhe (R dtghgt he truck

frame 9 passes t center between the pair o uch™an opération
is also perfornmed i.n the front vehicle 2 on the vehicle .rear side _[0034]
When ©ar o FopReied mshi el R AR ot e P e b e RS PSR 11 ange
8b, the journal er. 10 turns,..and th eel 8 jg abqut be noved by a
degr ee equgﬁﬁﬁﬁn%$ﬂ%F%§Fé¥“?ﬁgﬁ;52??%Eﬁgﬁxghﬁ?t%ﬁ#gﬁ“ﬁg@?ﬁ%gFgﬁgéanaveling
of the vehicle, the stub |inks 12 attached to the journal nenber 10, cone
into cont adke iRl prEbst Hpireds PdsetrerbYibepiyofabls agpundiavatalpiss whndnber s 15.
[ 0035] As expl ai ned above, according to the vehicle in the first
enmbodi nent eyfend Hea pelidle heighhdestiosn, in the truck 7 of the front vehicle 2,
the journal nenber 10 turns so as to follow the pivotal novenent of the
stub |inks[AB0]The pair of wheels 8 on the vehicle front side and the
vehicle rear side, turn together with the journal nenber 10, and travels

al ong the curvedxés @Bblpadsinabstimht erdstldelof tiaglal of stubdimkadl, peasseged of the
wheel 8 on the outside rail side and the track I, is relaxed, |ateral
pressure ofy {#n a space between the axes 12b in the vehicle width direction going from the

truck frame lateral beam 9a toward the joumnal member 10. The axes 12b of the
stub links 12 cross each other only at one intersection 13. This intersection 13
coincides with a middle point 14 of the truck frame 9 located at an intersection in
which ar axis 8¢ of the vehicle extending in the vehicle longitudinal direction in the
center of the vehicle width direction between the pair of wheels § while a linear track
traveling state, and an axis 8d of the vehicle extending in the vehicle width direction
in the center between the wheels 8 on the vehicle front side and the vehicle rear side

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



-21 - vehicle is reduced, and occurrence of vibration and creaki ng sounds
of the vehicle, are prevented. Therefore, riding confort of passengers is

i mproved and wear of wheel flanges 8b is reduced. [0036] Accordi ng
to the vehicle in the first enbodi nent of the present invention, in the
truck 7 in the liner track traveling stﬁte, the intersection 13 of the axes
12b of the stub links 12, coincides wt %he m ddl e point 14 of the truck
frame 9 expl ained above. The mddle point 14 of the truck frane 9 passes
the center ﬂ60§ﬂe pair of tracks 1. Therefore, the pair of wheels 8 surely
run along the curved track in balance in the vehicle width direction and

can enter the cugved track at .a smaller.attack,angle. 37

According to thegégﬁPEPgngﬁgéﬁén??¥@%e%i g}i%%ﬁ R%FQFE%QEF@%EQ?'iF@%ntion,
a pivoting anount of th? stub links 12 isrgﬁstricted y the s ogg%r menber s
15. As a resSWPPS TEPRTR NG HBRRES SHEPhEPI P RA‘E et otT sifhd Thbfoyenent
anount of the wheel 8, are restricted. Therefore, the wheel 8 surely runs
al ong the cuPhigld WidtdirecHproE e SBIEWKS { Re0 abi i Bauipicarko@t mavementioaihat t ack
angle, large novenent of the wheel 8 is prevented, and traveling stability
of the vehich@rﬁ§&@n§mrédﬂdF@0®$Fﬁ@@wanw35ﬁﬁ@bﬂhﬁmﬂ2uaaﬁxaAaMQWMclélin a
second enbodi nent of the present invention is explained below. In the
second enbothersentper msmberstiBestbppes rulgveb ogtiberst | Satdne proehiedlie segioex pl ai ned
using an LRV as an exanple of the vehicle. A basic configuration of the
vehicle in theadesonte enbogtkaent Inspdchéurdanmnast dhide eabfingunathomeof the
vehicle in the first enbodi nent. Conponents that are the sane as those in
the first egboch:-MRMberl Bcan be relieved.

[0032]

Regarding such a vehicie in the first embodiment, an operation in traveling a
curved track, is explained with reference to Figures 2 and 3. Figure 3 is a diagram
showing the vehicle viewed from above. A traveling direction of the vehicle is
indicated by the arrow A.

When the front vehicle 2 on the vehicle front side enters the curved track, at
first, the pair of wheels 8 on the vehicle front side, enter the curved track, and the
wheel flange 8b of the wheel § on an outside rail side comes into contact with the
track 1. At this point, force directed to the inner side in the vehicle width direction,
is applied to the journal member 10 from the wheel flange 8b. Therefore, the

journal member 10 tumns so as to follow the pivotal movement of the pair of stub
finks 12, the wheel § on the outside rail side moves to the wheel front side, and the
wheel 8 on an inside rail side moves to the vehicle rear side.  Therefore, the pair of
wheels 8 and the journal member 10 on the vehicle front side turn toward the vehicle

front side by an angle 8 with reference to a center O of a curvature radius R of the

curved track.

[0033]



- 22 - explained using reference nunerals and signs, and nanes are the sane
as those in the first enbodi nent. Conponents different fromthose in the
first enbodi nent are explained. In the explanation of the second
enbodiment, it is assunmed that a traveling direction of the vehicle is a
vehicle front. [0039] The structure of the truck 7 in the second
enbodi nent is explained with reference'?@"the truck 7 in a linear traveling
time state shown in Figure 4. In Figure 4, a traveling direction of the

vehicle is indic Al 1,0 fd.r b, [ i:sppsed on the
vehi cle front sigéﬁgﬁﬁ¥%ga??ﬁgﬁﬂgﬁbXé%?%é%%?§%¥h§§%§f§§%%f§egﬁgggn
interlocking_.lever section.23 are provided in,the first stubslink,21lThe

pi votal ar mEEeEifoft 5 EhbhTE %g?’v%l%e)eﬁ ﬂf%ceuwerdu% <§<1‘ ?%Cgr%lelvg egfg?nggéﬁéanq]fga and
the journal nmenper 10 on the vehicle front side. Bot nds. 22 f the

pi votal ar mﬂ“s,ee‘gg?eéﬁ Oﬁ‘ég%?‘étsjgii f%@ﬂgﬁ“ﬁ%ﬁsﬂﬁg Tk ‘“fl?or%fﬁﬁgﬁgf tr af* Béam 9a and
the journal nenber 10 so as to be pivotable respectively around pivotal
axes ext endPfigtifarce arediehicihe st §ie Mailcaehicdn Widthgirogtion from theryghicle
interlocking | ever section 23 is fornmed to extend al ong the vehicle

| ongi t udi nafladger $cts applitd onhe heurnaluekmbardfe [Taeevime! deamroatsde raegk vehicl e
front side toward the center of the truck frame 9. A coupling pin 23a is
provi ded at sittheurdi st ad todfoldbovo thet fiectehmevdoakiohghd mames! ssgckinionl 228nd Thi s
coupling pin 23a is arranged on the axis 8d of the vehicle which extends in
t he vehi cl emaived fa tHE v&GEE adhrisillel hiel thentbee! Det weansitheaivwigéemhsv& onhd he
vehicle front side and the vehicle rear side. [0041] A second stub

link 24 is {y4ntibefnPsayi dadraord bt paahirGligely onhd Shadgushl blRgibkf UCkn 7. The
second stub link 24 extends between the truck frane | ateral beam 9a and the

j our nal MeBer e Qal fife, WGk & hOMniaE e sRRIY 1806518838 rekfignciecond

stub lin
to the center O of the curvature radius R of the curved track. As a result, the middie

point 14 of the truck frame 9 passes the center between the pair of tracks 1. Such an
operation is also performed in the front vehicle 2 on the vehicle rear side.
[0034]

When large force is applied to the journal member 10 from the wheel flange
8b, the journal member 10 turns, and the wheel 8 is about fo be moved by a degree
equal to or greater than a fixed amount which destabilizes traveling of the vehicle,
the stub links 12 attached to the journal member 10, come into contact with the
stopper rubber members 15a of the stopper members 15.

[0035]

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

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



- 23 - 24 are attached to the truck franme | ateral beam 9a and the journal
menber 10 so as to be pivotable respectively around pivotal axes extending

in the vehicle height direction. [0042] Athird stub link 25 is
di sposed on the vehicle rear side of the truck 7. The third stub link 25 is
arranged to be opposed to the first stub,,link 21. A pivotal arm section 26

and an interlocking |lever section 27 are provided in the third stub |ink
25. The pivotal arm section 26 extends between the truck frane | ateral beam

9a and the jQuidals HBIHRE! ankQcoidnle of OfbkAo8 ah @ Bfcabing ourBebh iiRNEsI26a of the
pi votal arm section 26 are attached to the truck frame | ateral beam 9a and

t he j our nal r ) : i [ SRR, Risvot a
axes extendfﬁggﬁﬁ@y%g vgﬁﬁéngﬁgﬁlﬁ?ﬁnggzﬁﬁgﬁéﬁﬁgégg?%ye T%gmf

i nterlocking |ever secti.on.27 is fornmed to extend al ong the vehicle
Iongitudinaﬁ”%¥¥§%?$%§%ﬁ§§ﬁ¥gﬁé truck frame |l ateral beam 9a on the vehicle
front side t d the center of the truck frame 9. Along hole 27a is
drilled at ﬂﬁ@? istal end of the interlocking |ever section 27. This |ong
hole 27a is forned to . extend in the v?hicgﬁ &ongitﬁginal di.rection so as to
correspond to t héEouHs RghprHidsy Bf TFHemppgigens ph e PresRalsnventiRg Boupl i ng
pin 23a of the first stub line 21 engages with the Ion? hol e 27a of the
third stub Ithakugds] in the finer Fackdmpelingsiapi hyinkrscton { hel Be@pes P ¢ithe23a i s
| ocated in the center in the vehicle |ongitudinal direction of the |ong

hol e 27a. [ G@ddihks 12, coidcifuvitthths mibdleipakat 2801 the frck Frame di sxpéesead! on t he
vehicle rear side of the truck 7. The fourth stub |ink 28 extends between
the truck febse, | ahemalddkeaintda ofidd: thivd fameronpdssavehbemtd@f dre padieofvehi cl e
front side, Both ends 28a of the fourth stub |ink

tracks 1. Therefore, the pair of wheels 8 surely run along the curved track in
balance in the vehicle width direction and can enter the curved track at a smaller

attack angle.

[0037]

According to the vehicle in the first embodiment of the present invention, a
pivoting amount of the stub links 12 1s restricted by the stopper members 15, Asa
result, a turning amount of the journal member 10, and a movement amount of the
wheel 8, are restricted. Therefore, the wheel 8 surely runs along the curved track,
and can enter the curved track at a smaller attack angle, large movement of the wheel
8 is prevented, and traveling stability of the vehicle is ensured.

[0038]
Second Embodiment
A vehicle in a second embodiment of the present invention is explained below.
In the second embodiment, as in the first embodiment, the vehicle is explained using
an LRV as an example of the vehicle. A basic configuration of the vehicle in the
second embodiment is the same as the configuration of the vehicle in the first

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



- 24 - 28 are attached to the truck franme | ateral beam 9a and the journal
menber 10 so as to be pivotable respectively around pivotal axes extending
in the vehicle height direction. [0045] An axis 22b passing both the
ends 22a of the pivotable armsection 22 of the first stub link 21, and an
axi s 245 passing both the ends 24a of t second stub |ink 24, are arranged
totilt so as to widen a space between ttfie axes 22b and 24b in the vehicle
width direction with going fromthe truck frame |ateral beam 9a toward the

jour nal rrerﬂé%%lailrféd ué\mg%fe%n%@ﬁuﬁal%gnagﬁfgg hinlihenR0dS BO8.Rf 24 MBsPinMAL abl e

arm section 26 of the third stub and an axis 28b passing both the

ends 282 0f A0S fOUhI St EBrlob Al 2BiercAle AL ARG thOald Lho S8 BS hie Wi den a

space between the axes 26 i'n the vehicle w irection with

going fromthe truck, frame |ateral..beam 9a t.oward . the journ nmber 10.
Thecs axes sapainady nbh Tpin bl dr 2R Bt 1B SRR R
intersection 29, This.intersection 29 cojncides with the mddle point 14 of
the truck fFaHHEIYE 1W@?W%°§@ﬁ€eWﬁWﬁ%PV§§C% O rst enbodi ment. [0046]

Plural stopper nmenbers 30 are provided in the truck frame | ateral beans 9a.
These st opp&i03ftenbers 30 are respectively arranged spaced apart from edges
on the outer sides, in the vehicle width direction, of the pivotal arm
section 22 in thEhddtrusturg plitheltiugk 721 thepfecarfeenwdonent st enpldingkwilh, of the

pi votal arm section 26 in the third stub link 25, and of the fourth stub

i nk 28. Thefgemattalthapvan®nt a breat revaugaimesitae shavwn inhégweli. clle Figudt h
direction of the first to fourth stub links 21, 24, 25, and 28, is

regul at ed to aprdvickegd dasnimtorhye sihidle Stiappacd beabeatew3). Stpaparb knbber
menbers 30a are provided in the stopper nenbers 30. |npact during contact

of the firsti {QiisposePorr thkQEhiclt SddRideioflis Rikk 7244 Bi9otabiteh <Bti8Rd21he

st opper nenbers 30, can be rel axed by the stopper rubber nenbers 30a.

[0047] an interlocking lever section 23 are provided in the first stub link 21.  The pivotal
arm section 22 extends between the truck frame lateral beam 9a and the journal
member 10 on the vehicle front side. Both ends 22a of the pivotal arm section 22
are attached to the truck frame lateral beam 9a and the journal member 10 so as to be
pivotable respectively around pivotal axes extending in the vehicle height direction.
[0040)

The interlocking lever section 23 is formed to extend along the vehicle
longitudinal direction from the truck frame lateral beam 9z on the vehicle front side
toward the center of the truck frame 9. A coupling pin 23a 1s provided at the distal
end of the interlocking lever section 23.  This coupling pin 23a is arranged on the
axis 84 of the vehicle which extends in the vehicle width direction in the center
between the wheels 8 on the vehicle front side and the vehicle rear side.

[0041]
A second stub link 24 is further provided on the vehicle front side of the truck

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

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



Regardi ng such a vehicle in the second enbodi nent, an operation in
traveling on the curved track is explained wwth reference to Figures 3 and
4. Figure 4 is a diagram showi ng the vehicle viewed from above. A traveling
direction of the vehicle is indicated by the arrow A When the front
vehicle 2 on the vehicle front side entefs the curved track, at 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 the outside rail side, cones into contact

wWith the tragkad atfhel b SeRRICRianfcOnee: Biamesd ad thejduhe] infieier $096aé 1 t he
vehicle width direction is applied to the journal nenber 10 fromthe wheel

flange 8b. They JeRUADBh] ARBRRAxed OxEAIASInSRe 88ié] heht OW the

pi vot al novggrﬁ%éﬁﬁfﬁgggﬁrg? stubﬁﬁink 21 and the second st%%'link 24, the
wheel 8 on the outside rail side noves to the vehicle front side, and the
wheel 8 on the inside rail side noves to the vehicle rear side. [0048;

At this poiqb ﬁﬁhe first stub link 21 and the third stub link 25, pivot in
synchronizat|% wi th each other according to engagenent of the coupling pin
23a of the first stub link and the |l hol e 27a,of .the third.stub |ink
S5Therefore. | he B At ke CrBUT BT VB CIE FU0rt bF qutk YL T8 [ the
opposite direction of the turning directjion of the journal nenber 10 on the
vehi cl e fronirdstallink g5 isaranged Hale drppgto 1 Qﬁfﬁi&ﬁﬂhﬂ*-cﬁ%Pﬁ@ adide, the
wheel 8 on the outside rail side noves to the vehicle rear side, and the
wheel 8 on sertionRSiage anaiterietkdes wpFescian e pekided & the dnrd gnENk AP t hi s
point, the pair of wheels 8 and the journal nenber 10 on the vehicle - 26
- front si dé&he pivor! bonasdionl¥® exghide bewkeniht trecldarat latdrel kgl & hdwht h
reference to the center 0 of the curvature radius R of the curved track,
and the pai jougial wheeles 18 oankk vdheclp edar nidé. rirbetds DBa ofi thehgvatalhirel e rear side
turn toward the vehicle rear side by the angle O wwth reference to the

center 0 of sd-ign CHEMALHALRed @UhsIBudk Bimé herg BeMB s bi@Gk joMSaldmEmBa 0, the
m ddl e point 14 of the truck frame 9 passes the center between the pair of

tracks 1. [902?4594;|be ﬁivomb\{m@ﬁé@wﬁy Jr@{xﬁ?éﬁal%ﬁ?&'éxﬁeﬂdin% ih @eedmwweéigmﬁnber 10

fromthe whe ange 8b, the journa er 10 turns, and the wheel 8 is
about to ”D&?chna degree equal to or greater than a fixed anount that

destabilizes ?raveling of the vehicle. The first to fourth stub |inks 21,
24, 25, and(ﬁg attached to the journal nenber 10, cone into contact with
t he stopper[ uﬂber menbers 30a of the stopper nenbers 30.

The interlocking lever section 27 is formed to extend along the vehicie
longitudinal direction from the truck frame lateral beam 9a on the vehicle front side
toward the center of the truck frame 9. A long hole 27a is drilled at the distal end of
the interlocking lever section 27. This long hole 27a is formed to extend in the
vehicle longitudinal direction so as to correspond to the coupling pin 23a of the first
stub link 21.  The coupling pin 23a of the first stub line 21 engages with the long
hole 27a of the third stub link 25, In the linear traveling state, the coupling pin 23a
is located in the center in the vehicle longitudinal direction of the long hole 27a.
[0044]

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

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



[ 0050] As expl ai ned above, according to the vehicle in the second
enbodi nent of the present invention, effects the sane as those in the first
enbodi nent are obtained. In addition, the first stub Iink 21 and the third
stub link 25, pivot in synchronization with each other. Accordingly, the
journal menber 10 on the vehicle rear sgge turns in association with the
journal nenber 10 on the vehicle front "§i'de. Therefore, even if the truck 7
is affected by force acting on the vehicle body 6 and cant, slack, or the
like, in thescuryvedytyacke 1hBE rhdiAak] SFEAPEr &8 Phrbligniirqbo kL pnt si de
and the vehicle rear side, can surely turn in association wth each ot her
SO as to corres to the I : i . Lng. As a
result, the b Ieé’l%s?)q%reﬁl?%c\?i‘%@ga r%{]%%té%{é&%%\régn%?%%@%ig%ﬁ(‘l::%ahn ot to a state
in which the wheels 8 nore surely run along the curved track. The wheels 8
can enter tKE¥Wved track at a small attack angle. -27 - [0051] Third
Enbodi nent A vehicle in a third enbodi nent of the present invention
is explai ned®¥elow. In the third embodinent, as in the first and second
enbodi nents, the vehicle is,exglained using a LRV as an exanple of the

vehi cl e. A basi cAgenEiZghrmasiinndeh thawady b ofithe pivotable am segtienBdal Went i s
the sanme as the configuration of the vehicle in the second enbodi nent.
Conponent s fitse sshmekdd . tdrbareatinl{thpessiog bad tentroldiZde vt thesgeeorshgittalimed usi ng
reference nunerals and signs and the nanes are the sane as those in the
second enbodd nenimadfdedporgntss di Widen enpaderbordeh olseasien 22hend 2¢oindhenbodi ment
are explained. In the explanation of the third enbodinent it is assuned
that a travellifng wiitheelet0sh afthigbig\fedth tearucs flatmedateelibede 9k r@Rird th0052]

The structure of the truck 7 in the third enbodinent is explained with

reference tg,thepthitek1d | AntRe dsbpeainddavak-ngk 34L4ans bowbldudd gure 5. A
traveling direction of the vehicle'is indicated by the arrow A. As an

exanple. a LERL05¢ Bﬁth%%éeﬁbﬁmgggy' el A JBRalddikof i had el hefy exampl e,

a horizontal danper na rovi I nstea he restoring ro . The
cont 1 gur ed Do e PIERas A e TA R VBT bR W pERERE R o1 (e
and 27 of 16 pin e Foh 3 roig Yoot PoSehe RO Hemaitealfes (o be
Ot hor ond o 1PN B8 {OFPHAPPORTAL | SPaecaetian. 14 20beth BRCEHICHG bei veon
the two truck frane |ateral beans 9a of the truck frame 9, so as to be
pi vot abl e amothadonis aaris inesentiah Ag. i hhis Eerishpe 28 cpbcides avithdhe sdddlon.

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

[0046]

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

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

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

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

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

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

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

3(0a are provided in the stopper members 30, Impact during contact of the first to



[0053] - 28 - An exanpl e of the structure of the restoring rod 41 is
explained with reference to Figure 6. A piston rod 42 extending along a

| ongi tudi nal direction of the restoring rod 41, and a cylindrical cylinder
43 extending along the longitudinal direction, are provided in the
restoring rod 41 A head section 42a is_Bﬁgvided at the distal end of the
pi ston rod 42. A cap section 42b is provVided at the proximal end of the

pi ston rod 42. A rod section 42c extends between the head section 42a and

the cap sectj,0n HaPlind 90bd SPEANER 4 the sRHEY HefbbA 38NcdneSEngbd gpace of
the cylinder 43. A recessed section 43a is provided on an inner

ci rcunferenti i nal space of the cylinder 43 such that the
coi | spring&ﬁgkgﬁgJ%ggéfbgﬁggggﬁ% a conpressed state. The coil spring 44 is

arranged in 5%?@ recessed section 43a. Furthernore, guide washers 45 are
respectivelg) isposed at both ends in the vehicle width direction of the

coil spring 44. [0054 h ui de washers 45 are pressed agai,nst both
ends in the vehi q%?@%%?ﬁ*&ﬂ?%&&?gﬂh6fapﬁ 3?@@3§§3@E@é@FF%WDA%Hgﬂﬁﬂﬁressure
fromthe coil spring 44 in the conpressed state. The rod section 42c of the
pi ston rod URthE Sumet &gt <o ams Vithredergpea iR 188 5 8Pt fFngF e sthef & he gui de
washers 45. One of the head section 42a and the cap section 42b is

confi gur ed diegremrpresy thheckiolk|vieyprd figmabovihi | 4 tergig digeipt bf ke gui de
washer 45 during novenment in the |ongitudinal direction of the piston rod
42. [0055] vehicle isAsdiextpd by thediratvoxie, according to the vehicle in the third
enbodi nent of the present invention, effects the sane as those in the
second enbodi mrerwhar @e dbhaidede 2 lon tagdditiclofiont bide Bhtestths tubed trakk, 20 and t he

third stub link 25 can be returned froma state in which the stub links are
pi vot ed durfrQgiHehRirGMREIstE Allke VERYRIftdid sk, &M& the curved track, and the

wheel flange 8b of the wheel § on the outside rail side, comes into contact with the

track 1. At this point, force directed to the inner side in the vehicle width direction

is applied to the journal member 10 from the wheel flange 8b. Therefore, the

journal member 10 turns so as to foliow the pivotal movement of the first stub link

21 and the second stub link 24, the wheel § on the outside rail side moves to the

vehicle front side, and the wheel 8 on the inside rail side moves to the vehicle rear

side.
[0048]

At this point, the first stub link 21 and the third stub link 25, pivotin
synchronization with each other according to engagement of the coupling pin 23a of
the first stub link 21 and the long hole 27a of the third stub link 25. Therefore, the
journal member 10 on the vehicle rear side, turns in the opposite direction of the
turning direction of the journal member 10 on the vehicle front side.  In the journal
member 10 on the vehicle rear side, the whee! 8 on the outside rail side moves to the
vehicle rear side, and the wheel 8 on the inside rail side moves to the vehicle front

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



- 29 - vehicle to a state during the linear track traveling of the vehicle
by the restoring rod 41. Furthernore, vibration of the first stub link 21
and the third stub link 25 during the linear track traveling, can be
absorbed by the restoring rod 41. Cccurrence of vibration of the journal
nenbers 10 and the wheels 8 on the basig,of such swing, can be prevented.
Therefore, it is possible to inprove traveling stability during the |inear
track traveling of the vehicle. [0056] Fourth Enbodi nent A vehicle in

the fourth gamqw%m 1Qfar G PIHSSERbni HIEHLHOBN 1S sax Alfnefhglgw. In the
fourth enbodinent, as in the first to third enbodi nents, the vehicle is

expl ai ned Usig @ oHRY A oAl LXAIRE 8¢ 0L LRGARILCLE mANNASE GreUkigyr ati on

of the vehic iment 1st same the configuration of

the vehicle.int h% third 15@})&% ?&%lé r&?%%tt?m;am&le%reﬁicfehrg?rsﬁ&eb s those
i a gre

in the thirdseHBBHiRERtT ar e ekpl Bl RS E LS erence nunerals and signs

and the nanes are the sanme as those in t third enbodi t,. Conponents
Tt eront - (RDARERESUT FAD R SR A SHE OUP of € LA SRR Tk e Ve

expl anation of the fourth enbodinent, it is assunmed that a traveling ,
direction of2khe Aparredle hegngldizayiey ¢ ‘%fr%‘hFPaf %@‘@‘? passes thergegist r yct ure of
the truck 7 in the fourth enbodinent is explained with reference to the

truck 7 in betweanahe peir aferdkdd-tine state shown in Figure 7. A traveling
direction of the vehicle is indicated by the arrow A. An actuator 51 is
provi ded i rf0t4tg truck 7. The actuator 51 is arranged al ong the vehicle
width direction and is configured to be capable of reciprocatingly noving
in the vehicl e Wgirhatherfect ivappli€he Badowhaltthésbaciiuadmthéddhed fabgached to
one of the interlocking |ever sections 23 and 27 in the first stub link 21
and the thighdmstslnhi HénBR.1090m8Sardah®&heel 8 is about to move by a degree equal
to or greater than a fixed amount that destabilizes traveling of the vehicle. The first
to fourth stub links 21, 24, 25, and 28 attached to the journal member 10, come into
contact with the stopper rubber members 30a of the stopper members 30,
[0050]
As explained above, according to the vehicle in the second embodiment of the
present invention, effects the same as those in the first embodiment are obtained. In
addition, the first stub link 21 and the third stub link 25, pivot in synchronization
with each other. Accordingly, the journal member 10 on the vehicle rear side tumns
in association with the journal member 10 on the vehicle front side.  Therefore,
even if the truck 7 is affected by force acting on the vehicle body 6 and cant, slack,
or the like, in the curved track, the journal members 10 on the vehicle front side and
the vehicle rear side, can surely turn in association with each other so as to
correspond to the curved track without separately moving.  As a result, the wheels 8

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

surely run along the curved track. The wheels § can enter the curved track at a

small attack angle.



- 30 - pivotable around an axis extending in the vehicle vertical

direction. The other end of the actuator 51 is attached to a truck frane

| ongi t udi nal beam 9b, so as to be pivotable around an axis extending in the
vehicle vertical direction. In Figure 7, the actuator 51 is in a neutral
state. [0058] In order to control the operation of the actuator 51,
as shown in Figure 8, plural swtches aﬁg‘provided in the vehicle. Figure 8
is a diagram showi ng the vehicle viewed from above. The traveling direction
of the vehi IS,Qf i ndi cated by the arrow A. In the fourth enbodi nent, as an
exanple, fo P Wi tches 52, 53, 54, and 55 are used. [ 0059] The first

switch 52 correspondi to the track 1 on the traveling direction right
side, and the seﬁ%ﬁg§§%Q$%F 3 corresponding to the track 1 on the

traveling direction left side, are, set in the connecting secti 4 bet ween
the front vehi ol é BETesle {ie R OGiFig A tas RieS<ank VeI T EER DGR B ohi ol 6

3. The actuator 51 in the front vehicle 2 on the vehicle front side is
confi gured tlotheethzdsmbotinesdt.y i he ffrrapd ssiindamnindinagnis. thevdedsid switch

53. The third switch 54, corresponding to the track 1 on the traveling
direction rieghipirefdeingarddR ¥ ke af oxample shiheokhBl. dobasespoidioragonefthee track
1 on the traveling direction left side, are set. The actuator 51 in the
front vehi chehi?ledn thidwird eribolignane &rths katee ksthe onffigustedch ¢fchdectodats dlel ed by
the third swwtch 54 and the fourth switch 55. [0060] Switching of the

first to foysddad ewtoehest52ComBondadk thabendbs Wusd iNghe evedleibadikepassage of
the vehicle and an operation state of the actuator 51 on the basis of this

swi tching, arf.&xplighPederehfe ilferhRURE B BERAOIHBRM cOhrelthS s BRESEMRbse in

invention, as an
the second embodiment. Components different from those in the second

embodiment are explained. In the explanation of the third embodiment, if is
assumned that a traveling direction of the vehicle is to a vehicle front.
[0052]

| The structure of the truck 7 in the third embodiment is explained with
reference to the truck 7 in the linear traveling state shown in Figure 5. A traveling
direction of the vehicle is indicated by the arrow A, As an example, a restoring rod
41 is provided in the truck 7. As another example, 2 horizontal damper may be
provided instead of the restoring rod 41.  The restoring rod 41 is arranged along the
vehicle width direction, and is configured to be retractable in the vehicle width
direction. One end of the restoring rod 41 is attached to one of the interlocking
lever sections 23 and 27 of the first stub link 21 and the third stub link 25, so as to be
pivotable around an axis extending in the vehicle vertical direction. The other end
of the restoring rod 41 is attached to a beam extending between the two truck frame
iateral beamns 9a of the truck frame 9, 50 as to be pivotable around an axis extending
in the vehicle vertical direction.

[0053]



- 31 - exanple, inthe first to fourth switches 52, 53, 54, and 55, a
switch [ocated on the 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
vehi cl e passes, is equal to or less than R100. [0061] When t he
vehi cl e passes on a linear track as shown in Figure 8, all the first to
fourth switches 52, 53, 54, and 55 are off. At this poi nt, the actuator 51
is in the neutral state w thout operating. [0062] The switching of

the first to fourth sw tchg@egﬁh{ﬁ%&éﬁ%&&gﬂ551,0Fgqg%égbgaiggg&g&irrgfaﬁ?jtcgte of

the actuator 51, ‘PhSTHRE] 6 Vel ¢ S on i'ght - cur ved

track curving to the travelin irection right side, are.ex i ned using
Fi gure 9. Fitﬁlﬂ*@”@gi SAapxgpgé?cgﬁf@ﬁ%éz%ﬁp%gGgﬁ%ﬁgﬁl\;ﬁr&%{@ ﬂfyrt ™ above. The
traveling direction of the vehicle i ? i.ndj_cat egl, by the %rgrow(ﬁ. I n Figure
9, the firstesgirgipdsy. apda cHendrkpk @ ladet 1 sadign 2lomg havorgdidingll side of
the right-curved track, are on, and the second switch 53 and the fourth
swi tch 55 ordirehgorpatsprdwidediin thsireporsiz roRé Ly | Hiheackipetien4ia wakovidgdaatof f At
this point, in the front vehicles 2 on the vehicle front side and the

vehi cl e rearthsiiide] el the pisaingrd 431 Aespeetion é2lyisgeetidedatdhe proimadt i on
operation. Therefore, the interlocking | ever sections 23 and 27 of the

first stub lehalef 2k ragdn tdie43. hiA ebdsdetition 4 tkexRhds pitwedn theheadkettien #2avel i ng
direction left side. The pivotal arnms 22 and 26 of the first stub link 21

and the thi%Hd%kﬂgp%E&KmZ@bpiwg&ﬁﬁ%M@gd4ﬁ@@gﬁaamgh&ngmdmngﬁ%b@ﬂﬂﬁight si de.
[0063] - 32 - and nove the wheel on the traveling direction left side to
the vehicle c{rﬁﬁﬂ:tr 481 8- yecessed section 43a is provided on an inner circumferential wall of

the internal space of the cylinder 43 such that the coil spring 44 can be arranged in a

compressed state. The coil spring 44 is arranged in this recessed section 43a.

Furthermore, guide washers 45 are respectively disposed at both ends in the vehicle
width direction of the coil spring 44.

[0054]

The guide washers 43 are pressed against both ends in the vehicle width
direction of the recessed section 43a by pressure from the coil spring 44 in the
compressed state.  The rod section 42c of the piston rod 42 is arranged to pass
through the coil spring 44 and the guide washers 45.  One of the head section 42a
and the cap section 42b is configured to compress the coil spring 44 while engaging

with the guide washer 45 during movement in the longitudinal direction of the piston

rod 42.

[0055]

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

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



On the other hand, the journal nmenber 10 on the vehicle rear side turns to
the left, so as to nove the wheel 8 on the traveling direction right side
to the vehicle front side and nove the wheel 8 on the traveling direction

| eft side to the vehicle rear side. At this point, the pair of wheels 8 and
the journal menber 10 on the vehicle front side, turn toward the vehicle
front side by the angle T with reference*to the center 0 of the curvature
radius R of the right-curved track. The pair of wheels 8 and the journal
menber 10 on th ehj.cl g k : i i de by
the angle w ‘fertﬁ” 5 ee%ea‘r g:ex[%tfzz giu{ 1§§ E mezkr%%nﬁrgeéytgh v%%f&h%ﬂeﬁa\%? ﬁ #gﬂ’ ereraegtl%gié £ Ez&gf t he

urth

right-curved, track 0064]., .. he. swi t.ching of the. first.t

swit ches 52f“53?%§2@%HHCS%P%@ﬂHOfﬁE%BgéﬁgﬁF$2g§Pg§%3%WdﬁﬁlIg%& Al BFe51, in
the case in which the vehicle passes on right-curved track curving to the
traveling ditPetns® Fra%?rﬁvéin@e%%i%eea%é%%?%?h@aga%w "ngﬂlr e CEBUTEICH 8o 10 is
a di agram showi ng the vehicle viewed from above. The traveling direction of
t he vehi cl e vikraiiprpCihe seprngl merpbas | Handathe wheds §ondhe basis pfsush 8WHE: S#i t ch 53
and the fourth switch 55 on the inside rail side of the left-curved track,
are on, and belpeevientedt Jhptefdre 521sgredsibledo imprede savietinh sBhiliondpiveg bat si de rai |
side of the left-curved track, are off At this point, in the front vehicles
2 on the vehinehrardck onbeléngel tandetibie. vehicl e rear side, the actuators 51
respectively perform an expansion operation. Therefore, the interlocking

| ever sectionsse23 and 27 of the first stub link 21 and the third stub |ink
25 pivot toward the traveling direction right side. The pivotal arms 22 and
26 of the first siul Eidkdigdenand the third stub link 25 pivot toward the
traveling direction left side. [0065] - 33 - Accordi ngly, the
journal menber 1 : i i : he : as to
nove t he wheel SRS%Hngﬁfyggé ﬁﬁﬁﬁg?@%%?Fgﬁe #éﬁﬁlégﬁgﬁggit éﬁEe icle front
side and no t he e an.the t i n ' [ I ide  t e
vehicle rea g??ﬁe?*@ﬁﬁ%ﬁghgpﬁgélE?%%¥%{%%QT%h{ﬁ%ﬁeﬁgﬁggﬁéﬁ%t%%w?ﬁgég%hicIe
rear side turns to the right, so as.to.nove.the wheel 8 on the traveling
direction rf @mgcfazgng B Lithe 2y BhF P!y %%tgggﬁd‘ée‘an%%ﬁﬂeéoT%’rW%?frtge on the
traveling direction left, side to the vehicle fropt side. _At thjs point,
the pair of veiheersths fawdh emeodigisrhilthewmses thegoshiewrdon ehibg vehirledht si de,
turn toward the vehicle front side by the angle O with reference to the
center 0 of theteirdembedieat. r {eprororRNGhat B thesameastiess in theckird The pair of
wheel s 8, and the journal nenber 10 on the vehicle rear side, turn toward

t he vehi cl eembeaiimsitdee bypltined asigh ecforenta imesdlepwnsgnstapdtthenaret @e tle of t he
curvature radius R of the left-curved track. [0066] A control flow of
t he act uat ofanflas@hosthie thadirg eafbotiineerswi €eomgnie Hiffdnent fitons thoseirf thar t h
switches 52, 53, 54 and 55 during the curved track passage of the vehicle,

i s expl ai nediWekibohhel BRCplanddl U 88 edaladilidn b2 the fourth embodiment, it is

assumed that a traveling direction of the vehicle is a vehicle front.
f0057]

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

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



[ 0067] The control flowin the case in which the vehicle passes on
the right-curved track curving to the traveling direction right side, is
expl ai ned. Referring to Figure 11, froma state in which the front
vehicle 2 on the vehicle front side is traveling on the linear track (S 1),
when the vehicle enters the right-curvggegrack (S2), if the curvature
radius R of the curved track is equal to or |less than R100, the first
switch 52 is turned on, and on the other hand, if the curvature radius R of

the curved @&ﬁé %}ﬂ&ﬂy&l aliQeEnGh S8 BE vENAR VB atfiBiohi T $he BMMef &ty 52 s

kept off (S e curvature radius R of the curved track is equal to or

| ess than Rlpt%eagt%ato}tig?s éttaEng ) arﬁﬁcksﬂgrﬁeclgngi%ﬂiﬁaltbg&ﬂ% %?as( e the

act uat or 510per orire € contraction operation In the fro vehicle 2 on

the vehicle fro sid S4), the,.journal nber. 10..0n..t he icle f.ront

si de turns PWOPH&E?? 41%%%@Fﬁ%h+%ﬁﬁ %Vdﬁgﬁﬁg?m§gﬁ§ﬁn9ﬁe %@%ﬁgpg’Fgér si de
turns to the left_(55). [OQSSEH Furthernore, in the case in which the
front vehi cREUBCoH EHE2PEHTEISE G ear side enters the right-curved track, if
the curvature radius R of the curved track is equal to or less than RI 0O,
the third sW0fth 54 is turned on, and on the other hand, if the curvature
radius R of the curved track is equal to or greater than RL00, the third
switch 54 is kept oofer (Se)ntrof thet dngratign\pa therastuadndissasRhotvt ind1gwe ved track is
equal to or less than R100 and the third swtch 54 is turned on (S6), the
act uat or 5lplpei fwitetes tfeeprooidtd acthe onhioper &tguons ise diaerafr gtwingtiiecl e 2 on
the vehicle rear side (S7), the journal nenber 10 on the vehicle front side
turns to thgnddfitwe@nénd fveouThatraveiiBdiredt®bnaf thhrechigbiicindicardrbysi de
turns to the left (S8). As a result, the vehicle snoothly passes on the
right-cur Vetﬁe L@ K WhihGRe RASHASRUAMAL A48 ek adbls frmuaticha 1 53 ess than
R100 (S9). [0069] Referring to #igure 12, after the vehicle snoot hl y
travel s on ri curved track which has the curvature radius equal to
or |ess théﬁggfﬁgg%%g), the first swwtch 52 is turned off (S10), the

act uat or 5§ @&}urns to the neutral state in the front vehicle 2 on the
vehicle fr R éide (S11), and the journal nenbers 10 on the vehicle front

The first switch 52 corresponding to the track 1 on the traveling direction
right side, and the second switch 53 corresponding to the track 1 on the traveling
direction left side, are set in the connecting section 4 between the front vehicle 2 on
the vehicie front side and the intermediate vehicle 3. The actuator 51 in the front
vehicie 2 on the vehicle front side is configured to be controlled by the first switch
52 and the second switch 53. The third switch 54, corresponding to the track [ on
the traveling direction right side, and the fourth switch 55, corresponding to the track
1 on the traveling direction left side, are set. The actuator 51 in the front vehicle 2

on the vehicle rear side is configured 1o be controlled by the third switch 54 and the

fourth switch 35.

[0060]

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

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



side and the vehicle rear side, return to the state during the linear track
traveling (SI2). [0070] - 35 - Furthernore, the third switch 54 is
turned off (S13), the actuator 51 returns to the neutral state in the front
vehicle 2 on the vehicle rear side (S 14), and the journal nenbers 10 on
the vehicle front side and the vehicle gar side return to the state during
the linear track traveling (S15). As a result, the vehicle snoothly exits
the right-curved track which has the curvature radius equal to or less than

R100 (S16) %ggg?@éﬁx%é@gpgﬂaﬁnhis&ﬁ@ﬁasts@aﬁis 539Rds 4 §Js&zmg[z&%?ea]m the On the

ot her hand, rring i'gure 11, 1f thé curvature radius R of the curved
track is equal,to.,or, greater t I i i ept off
(S3), the atF f}#ggi%&g%ﬁ%wvﬁg%%55g$%¥£@g§#£%?hhﬁﬁéoiﬁgﬁﬁqegﬁ?ge 2 on the
vehicle front side_(S18). . If the curvature radius.R of .the curved track is
equal Lo or FFEd GF D REHCRIGE: Ahd et FEC S F Rt Ba 0 Rt B (S0). ¢ he
actuator 51 keeps the neutral state in the front vehicle 2 on the vehicle
rear side (819).. As a result, the vehicle smoothly passes on the
right-curved track which has the curvature radius equal to or greater than
R100 (S20). [(Uedr2] Referring to Figure 12, even after the vehicle
snoot hly passes on the right-curved track which has the curvature radius
equal to or greadéen thearhRlOMsES20)3 linchetraaktagahown 51 Flgaeps, allibe Aegta al
state in the front vehicles 2 on the vehicle front side and the vehicle

rear side (SAkh.swhshad 12e53 34, ahd8S wehift| eAtshiv@bhitythexttusiot hkivinghd - cur ved
track which has the curvature radius equal to or greater than R100 and

travel s on the.| imeaittaskeraga n (S17). [0073]

[0062]

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

pivotal arms 22 and 26 of the first stub link 21 and the third stub link 25 pivot toward

the traveling direction right side.

[0063]

Accordingly, the journal member 10 on the vehicle front side turns to the right

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



The control flowin the case in which the vehicle passes on the left-curved
track curving to the traveling direction left side, is explained. - 36-
Referring to Figure 11, froma state in which the front vehicle 2 on the
vehicle front side is traveling on the linear track (S1), when the vehicle
enters the right-curved track (S22), if ghe curvature radius R of the
curved track is equal to or less than Ri 0, the second switch 53 is turned
on, and on the other hand, if the curvature radius R of the curved track is

equal to or qx eatet, tDan; R0 Lhe mecond;@nihchicad us il s0ffudS23). It

the curvature radrus curved-track is equal to or |less than R100
and the second, sw,tc 3.,.s turne rf.ar t he
expansi on Oggﬁg@ﬁgﬁr$ﬂ§§ﬁgJ?wgggn%gﬁ@5$§ﬁ§$gHé@ﬁgq%gﬁﬁ%ﬁgngﬁgﬁ%IE?@§5(824),
the journal nmenber 10 on the vehicle front. side turns,to ft. eft., and the
| ournal et moveohe el bR Hrdteveine Sfffof HERLH IR S gR TRy 2 oo7a1
Furt hernore, when the front vehiclg 2 .0n th&avegiclﬁﬁre I side.&gtggs t he

| ef t - cur vedand meke therviegks e iRedrancang qHPEHOnRetb e e TS EAEERE | S equal
to or less than R100, the fourth switch 55 is turned on, and on the other
hand, if thticprivtathermairafaihesisy ad thepougad wember 48 rnitke wdirde Test Bée.gr eat er
than R100, the fourth switch 55 is kept on (S26). If the curvature radius R
of the curvesh tovaek thesvebgilafrottaiderbyl ths snglharwikl Gferamst o e deotartthoSiket ch 55
is turned on (S26), the actuator 51 perforns the expansion operation in the

front vehi chevauenadine Rughhetightr@avedsiabk. ( BB pair bheh¢aisf aad thegnixenl 10 on
the vehicle front side turns to the left, and the journal nenber 10 on the

vehi cl e reapeshee d s M veRicldear di@hturk $28d tRSvehidiesdal bide bhehaahilch e
snoot hly passes on the |eft-curved track having the curvature radi us equa

to or |ess \Rfﬂlﬁfbfg‘l‘:g@e 13898entdr@98Plhe curvaturRRIBIS R BOiHeQidrt- QiR Bd hdek af ter the
thly l's on the |ef d

vehi cl e snoo trave eft-curved track having the curvature
radi us equaﬁ % or less than R100 (S29), the second switch 53 is turned off
(S30), the gg ator 51 returns to the neutral state in the front vehicle

The switching of the first to fourth switches 52, 53, 54 and 55, and the
operation state of the actuator 51, in the case in which the vehicle passes on a right-
curved track curving to the traveling direction left side, are explained using Figure 10.
Figure 10 is a diagram showing the vehicle viewed from above. The traveling
direction of the vehicle is indicated by the azrow A, In Figure 10, the second switch
53 and the fourth switch 55 on the inside rail side of the left-curved track, are on, and

the first switch 52 and the third switch 54 on the outside rail side of the left-curved
track, are off. At this point, in the front vehicles 2 on the vehicle front side and the
vehicle rear side, the actuators 51 respectively perform an expansion operation.
Therefore, the interlocking lever sections 23 and 27 of the first stub link 21 and the
third stub link 25 pivot toward the traveling direction right side.  The pivotal arms

22 and 26 of the first stub link 21 and the third stub link 25 pivot toward the traveling

direction left side.

(00651



-37- 2 on the vehicle front side (S31), and the journal nenbers 10 on the
vehicle front side and the vehicle rear side, return to the state during
the linear track traveling (S32). [0076] Furthernore, the fourth
swtch 55 is turned off (S33), the actuator 51 returns to the neutral state
in the front vehicle 2 on the vehicle rg@r side (S34), and the journal
menbers 10 on the vehicle front side and-the vehicle rear side, return to
the state during the linear track traveling (S35). As a result, the vehicle

smoot hly exi ts tg%a[@g SB-H ACKAPLE b DRSS St Bl tg%wg%equa'

to or less than s ont |near track agaln
[ 0077] her fer urvat ure
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second switch 53 is kept S2 t he actuator .51 kee he neutral state
T the 1rontidant Eioat éﬁ%wgﬁef‘wé%\‘)éﬁ% Eree e e dos AStay ﬂ% YRR Rt ur e
radius R of the curved track is equal to or greater than R100 and the third
switch 54 i §nkbppthss hm@s@eyoumﬁ@%bﬁd@&n By Vﬁ@élﬁge%rﬁedeﬁéms rathesigile in the
front vehicle 2 on the vehicle rear side (S19). As a result, the vehicle
snoot hl y pass&stognoetibe Maeel-Scur the dravelingdiratiph gehtredciortbaveiee readisids equal
to or greater than RL00 (S20). [0078] Referring to Figure 12, even
after the vaehimbee firodich] §opdsgesebng thectiosfitf side wethetvebick fdnitchlchas t he
curvature radius equal to or greater than RL00 (S20), the actuator 51 keeps
t he neut r al Asthad goiht) tHehirf of ertee M hingll tBs johinouh mdnsbey @hot liee Fahdeit fishde and the
vehicle rear side (S21). As a result, the vehicle smoothly exits the
| ef t - curved;ide, 138 toward the vehicle front side by the angle 8 with reference to the center O

of the curvature radius R of the left-curved track.  The pair of wheels §, and the

journal member 10 on the vehicle rear side, turn toward the vehicle rear side by the

angle 8 with reference to the center O of the curvature radius R of the left-curved

track.

[0066]

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

[0067]

The control flow in the case in which the vehicle passes on the right-curved
track curving to the traveling direction right side, 1s explained.

Referring to Figure 11, from a state in which the front vehicle 2 on the vehicle
front side is traveling on the linear track (S1), when the vehicle enters the right-
curved track (82), if the curvature radius R of the curved track is equal fo or less than
R 100, the first switch 52 is turned on, and on the other hand, if the curvature radius R

of the curved track is equal to of greater than R100, the first switch 52 is kept off

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



track having the curvature radius equal to or greater than R100, and
travels on the linear track again (S17). [0079] As expl ai ned above,
according to the vehicle in the fourth enbodi nent of the present invention,
effects the same as those in the second enbodi nent are obtained. In

addi tion, the pivotal novenent of the first stub link 21 and the third stub
link 25 can be controlled by the actuator 51. Therefore, for exanple, by
the operation of the actuator 51 corresponding to the curved track, it is

possi bl e t o cagseskid WMeehDed oS DNIRMLBHNK e dert@risBe Eddidlcngh ub |ink 21

and the third stub link 25, to nore surely enter the curved track at a
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[ 0081] For, exanmpl e, . as first nodification of the enbodi nents of the
present i nvERE PR PR atF‘Eiil%b(S%%'nposi tion of the vehicle according to the
first to fourth enbodinments, the nunber of front vehicles 2 and the nunber
of internedl®P8! vehicles 3 may be different fromthose in the enbodi nents
as long as the trucks 7, are provided in the front vehicles 2, and the one
i nter nedi at e vehfwthsmBonesinghe s#gad Whehiae frophehtolio? pr ietvohetis rdapsidg.
Effects that are the sane as the effects explained in the enbodi nents can
be obt ai nedent§®@82fight-cud@d-track, if the curvature radius R of the curved track is equal to

or less than R100, the third switch 54 is turned on, and on the other hand, if the
curvature radius R of the curved track is equal to or greater than R100, the third
switch 54 is kept on {S6). If the curvature radius R of the curved track is equal to or
less than R100 and the third switch 54 1s turned on (S6), the actuator 51 performs the
contraction operation in the front vehicle 2 on the vehicle rear side (S7), the journal
member 10 on the vehicie front side turns to the right, and the journal member 10 on
the vehicle rear side turns to the left (S8).  As aresult, the vehicle smoothly passes
on the right-»cuwed track which has the curvature radius equal to or less than R100
(S9).

[0069]

Referring to Figure 12, after the vehicle smoothly travels on the right-curved
track which has the curvature radius equal to or less than R100 (89), the first switch
52 is turned off (S10), the actuator 51 returns to the neutral state in the front vehicle
2 on the vehicle front side (S11), and the journal members 10 on the vehicle front
side and the vehicle rear side, return to the state during the linear track traveling
(812). |

[0070]



As a second nodification of the enbodi nents of the present invention, in
the third enbodi nent and the fourth enbodi nent, rubber vibration insulators
may be provided instead of the guide washers 45 of the restoring rod 41.
Furthernore, it is possible to absorb vibration of the first stub link 21
and the third stub link 25. It is possigle to effectively prevent

defl ection fromoccurring for the journ P -menmbers 10 and the wheels 8 on
the basis of this vibration. [0083] As a third nodification of the

nmbodi t ft ' ' b ' t trol
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actuator 51 operates may be set to correspond to a traveling route in
advance, andutitgethepaeattiash tavelinge(SAét uator resull. thayclbele soeerdY peih the
correspond to the set timng. Since the wheels 8 nore surely run along the
curved tr ackghtthevadetvicklvehiclahas thavelvatws wdos egediyo at bagtheh& 10048 ko)

Ref erence Synbol List [0085] 1Track 2Front vehicle 3lInternediate vehicle
4Connect i ngaigkegdvedion the linear track again (S17).

[0071]

On the other hand, referring to Figure 11, if the curvature radius R of the
curved track is equal to or greater than R100 and the first switch 52 is kept off (S3),
the actuator 51 keeps the neutral state in the front vehicle 2 on the vehicle front side
(S18). If the curvature radius R of the curved track is equal to or greater than R100
and the third switch 54 is kept off (S6), the actuator 51 keeps the neutral state in the
front vehicle 2 on the vehicle rear side (S19).  As a result, the vehicle smoothly
passes on the right-curved track which has the curvature radius equal to or greater
than R100 (820).

[0072]

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

track which has the curvature radius equal to or greater than R100 and travels on the
linear track again (S17).

[0073]

The contro} flow in the case in which the vehicle passes on the left-curved

track curving to the traveling direction left side, is explained.
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Referring to Figure 11, from a state in which the front vehicle 2 on the vehicle
front side is traveling on the linear track {S1), when the vehicle enters the right-
curved track (S22), if the curvature radius R of the curved track 1s equal to or less
than R100, the second switch 53 is turned on, and on the other hand, if the curvature
radius R of the curved track is equal to or greater than R100, the second switch 53 is
kept off (8§23). If the curvature radius R of the curved track is equal to or less than
R100 and the second switch 33 is turned on {823), the actuator 51 performs the
expansion operation in the front vehicle 2 on the vehicle front side (S24), the journal
member 10 on the vehicle front side turns to the left, aﬁd the journal member 10 on

the vehicle rear side turns to the right (S25).

[0074]

Furthermore, when the front vehicie 2 on the vehicle rear side enters the lefi-
curved track, if the curvature radius R of the curved track is equal to or less than
R100, the fourth switch 55 is tumned on, and on the other hand, if the curvature radius
R of the curved track is equal to or greater than R100, the fourth switch 55 is kept on
(S26). If the curvature radius R of the curved frack is equal to or less than R100
and the fourth switch 33 is turned on (826}, the actuator 51 performs the expansion
operation in the front vehicle 2 on the vehicle rear side (S27), the journal member 10
on the vehicle front side tums to the left, and the journal member 10 on the vehicle
rear side turns to the right {(S28).  As a result, the vehicle smoothly passes on the
left-curved track having the curvature radius equal to or less than R100 (S29).
f0075]

Referring to Figure 12, after the vehicle smoothly travels on the left-curved
track having the curvature radius equal to or less than R100 (S29), the second switch

33 is tuned off (830), the actuator 51 returmns to the neutral state in the front vehicle
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2 on the vehicle front side (S31), and the journal members 10 on the vehicle front

side and the vehicle rear side, return fo the state during the linear track traveling

(532).

[0076]

Furthermore, the fourth switch 55 is tumed off (§33), the actuator 51 returns
to the neutral state in the front vehicle 2 on the vehicle rear side (S34), and the
journal members 10 on the vehicle front 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 which has the curvature radius equal to or less than R100 (§36)
and travels on the linear track again (S17).

[0077]

On the other hand, referring to Figure 11, if the curvature radius R of the
curved track is equal to or greater than R100 and the second switch 53 is kept off
(S23), the actuator 51 keeps the neutral state in the front vehicle 2 on the vehicle
front side (S18). If the curvature radius R of the curved track is equal to or greater
than R100 and the third switch 54 is kept off (S26), the actuator 51 keeps the neutral
state in the front vehicle 2 on the vehicle rear side (S19). As a result, the vehicle

smoothly passes on the left-curved track having the curvature radius equal to or

greater than R100 (S20).

[0078]

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

the vehicle rear side {S21).  As a result, the vehicle smoothly exits the left-curved
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track having the curvature radius equal to or greater than R100, and travels on the

linear track again (S17).

[0079]

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

which are linked to the first stub link 21 and the third stub link 25, to more surely
enter the curved track at a small attack angle.

[0080]

The embodiments of the present invention have been explained. However,
the present invention is not limited to the embodiments explained above. Various

modifications and alterations are possible on the basis of the technical concept of the

present invention.

[0081]

For example, as a first modification of the embodiments of the present
invention, regarding composition of the vehicle according to the first to fourth
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. Effects that are the same as the effects explained

in the embodiments can be obtained.

[0082]



26aEnd 26bAxi s 271 nterlocking | ever section 27aLong hole 28Fourth stub |ink
28aEnds 28bAxis 41Restoring rod 42Pi ston rod 42aHead section

- 30.

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

and the wheels 8 on the basis of this vibration.

[0083]

As a third modification of the embodiments of the present invention, in the
fourth embodiment, a control operation amount of the actuator 51 may be changed so
as to correspond to the curvature radius R of the curved track.  Since the wheels 8

more surely run along the curved track, the vehicle can more smoothly travel on the

curved track.

[0084]

As a fourth modification of the embodiments of the present invention, in the
fourth embodiment, timing in which the actuator 51 operates may be set to
correspond to a traveling route in advance, and the operation of the actuator 51, may
be controlled to correspond to the set timing. Since the wheels § more surely run

along the curved track, the vehicle can travel more closely along the track,
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Claims Claiml1l A low floor vehicle conmprising: a truck provided under a
vehi cl e body; a truck frame configured as a frane nenber of the truck;
a pair of wheels configured to be pivotable independently from each ot her
around the sane axis which extends in a vehicle width direction, and
configured to travel on a track; a,4 ournal menber which couples the
pair of wheels and is attached to the trick franme; and a truck frane
| at eral beam arranged al ong the vehicle width direction in a position
closer to a gentercgfea vehicle longitudinal direction of the truck frane
than the journal nenber, wherein the pair of wheels, the journal
menber, and &Q§E;r frame |l ateral beam are provided on each of a vehicle
d’a vé

front side an %Ie rear side of the truck; wherein the |ow fl oor
vehi cl e i ncl udes:



a first stub link including a pivotal arm section which extends between the
journal nenber and the truck franme | ateral beamon the vehicle front side,
and an interlocking | ever section which extends al ong the vehicle

| ongi tudinal direction fromthe truck frame lateral beam towaftC3.Identer of
the truck frane; a second stub | +AK-extendi ng between the journal
menber and the truck frane | ateral beamon the vehicle front side; MC -44
- a third stub link including adﬁiyotal arm secti on whi ch extends

bet ween the journal nenber and the truck™Yane | ateral beam on the vehicle
rear side and an interlocking | ever section which extends along the vehicle
| ongitudinal direction fromthe truck frame | ateral beamtoward the center
of the truck franme, and being arranged to be opposed to the first stub
link; and Claimla fourth stub |ink extending between the journal nember and
the truck frame | ateral- beamon the vehicle rear side, and being arranged
to be opposed toAtdwe seceosidelsotnptising:; wherein an axis passing both
ends of the p votable armsection of the first stub link and an axis

passi ng both endstr@fk groeidegaed asthidldvodly; are arranged to tilt so as to

w den a space between the axes in the vehicle wdth direction wth going

fromthe truck fammk fhateEdsRRAM LAOWMTmbRGed SthOaLrember ; _Wwherein
an axi s passing both ends of the pivotable armsection of the third stub

link and an axis, mvﬁg:eg%gggﬁ\}gé td)igehﬁit@/gtaf)f?e%&éb ﬁé%gléronkeggheéﬁr ranged to

. 5] . .
tilt so as to widen a space en the axes in-t vehi ¢l 6 W dtH direction

ith [ - ) eral b ! d.the | I nber ;
wher et bt aie? Syh REE s A B SRR PRl B0 s Tk ana

the third %tub | ink and both ends of the second stub link and the fourth

stub 1ink, Hr& YE8Pa%rively attached to the journal member and the truck

frame | ateral beanlsq as %0 q$lpivoﬁable around an axis extending in a
vehicl e hei ght AiBRYjrggmber which couples the pair of wheels and is attached to the

truck frame; and

a truck frame lateral beam arranged along the vehicle width direction in a
position closer to a center of a vehicle longitudinal direction of the truck frame than
the 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 low floor vehicle includes:

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

a second stub link extending between the journal member and the truck frame

iateral beam on the vehicle front side;



wherein coupling pins are provided at one distal end of the interl ocking

| ever sections in the first stub link and the third stub |ink*CSLip
wherein | ong holes extending in the vehicle |ongitudinal direction, are
provided at the other distal end of the interlocking | ever sections in the
first stub link and the third stub linkg4and PA CS LI. P - 45 -

wherein the coupling pins and the | ong hol es engage with each ot her,
whereby the first stub |ink and the third stub link are configured to be
pi vot abl e in synémishiteiatinlomoliiding epivhtabete pectichaihieipeendvbethvanrthy ehi cl e

according to claim1, wherein a restoring rod or a horizontal danper
arranged al opgnaivecnyleshiand groviiubkHradha leterdl deamndh thonthigered dde b6 anet r act abl e
in the vehicle width direction, is provided in the truck, one end of

t he restori mgerodimgrletdrectiami wonk akteddgieng ihs \e@hickclbag tidnOme-0fort he
I nterlocking | ever sections in the first stub link and the third stub |ink,
and from the truck frame lateral beam toward the center of the truck frame, and being
arranged to be opposed to the first stub link; and
a fourth stub link extending between the journal member and the truck frame
lateral beam on the vehicle rear side, and being arranged to be opposed to the second
stub link;
wherein an axis passing both ends of the pivotable arm section of the first -
stub link and an axis passing both ends of the second stub link are arranged to tilt so
as to widen a space between the axes in the vehicle width direction with going from
the truck frame lateral beam toward the journal member;
wherein an axis passing both ends of the pivotable arm section of the third
stub link and an axis passing both ends of the fourth stub link are arranged to tilt so
as to widen a space between the axes in the vehicle width direction with going from
the truck frame lateral beam toward the journal member;
wherein both ends of the pivotal arm sections of the first stub link and the
third stub link and both ends of the second stub link and the fourth stub link, are
respectively attached to the journal member and the truck frame lateral beam so as to
be pivotable around an axis extending in a vehicle height direction;
wherein coupling pins are provided at one distal end of the interlocking lever
sections in the first stub link and the third stub link;
wherein long holes extending in the vehicle longitudinal direction, are

provided at the other distal end of the interlocking lever sections in the first stub link

and the third stub link; and



the other end of the restoring rod or the horizontal danper |s attached to
the truck frame. Caim3 A low floor vehicle according to cl a 1RSLtBr 2,
wherein an actuator arranged along the vehicle width direction and
configured to be capable of reciprocatingly noving in the vehicle width
direction, is provided in the truck, -45- one end of the actuator is

attached to one of the interlocking |ever sections in the first stub |ink
ot her end of the actuator is attached to the

and the third stu
WRerels fhsﬁ%og?élﬁéwso%ﬁdhe% hlgsipagere Wih earit atben wlerabicor di ng

truck frame, and™
to a linear tgack trave ing state of the vehicle and a curved track
travel i ng stitfEsiorul wak ke frd s Halpgretaealipeisd nabe piswbable ins confi gured to

be capable of turning with respect to the truck frane.
synchronization with each other.

Claim 2

A low floor vehicle according to claim 1, wherein

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

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

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

truck frame,

Claim 3

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

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

truck,

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

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

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

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



