Description Title of the Invention LOVNFLOOR VEH CLE Techni cal Field [0001]
The present invention relates to a |ow floor vehicle that travels on a
track. Background Art [0002] In recent years, streetcars and the like
have adopted a | ow fl oor vehicle design in which a floor surface in the
vehicle is set close to a road surfacelto reduce the difference in |eve
when passengers step up and step down so as to nmake the vehicles
"barrier-free". In such a streetcar, because of limtations such as road
traffic conditions, a large nunber[EFmHﬁ?Wed tracks curving at a curvature
radius equal to or less than 20 mare 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

(her ei naf tEtle péfrerinedtipn as "attack angle") increases. Wien this attack
angle is large, in wheels present on an outside rail during traveling on

t he curved dwaekQORNWEHDMBLEases, flanges of the wheels cone into contact
with the track. At this point, pressure is applied fromthe wheel flanges
to the vehiglgicaltigidl ateral pressure of the vehicle increases, and

vi bration and creaki ng sounds occur in the vehicle. As a result, there is a
problenlkgoé t riding confort of passengers is degraded and the wheel

fl anges ar out. [0003]

The present invention relates to a low floor vehicie that travels on a track,

Background Art

[0002]

In recent years, streetcars and the like have adopied a low floor vehicle design
in which a floor surface in the vehicle is set close to a road surface to reduce the
difference in level when passengers step up and step down so as to make the vehicles
“harrier-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 2 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 is 2 problem in that riding comfort of passengers is
degraded and the wheel flanges wear out.

[0003]



- 2 - Whi | e taki ng such a probleminto account, a | ow floor vehicle
called an LRV (Light Rail Vehicle) as disclosed in Patent Literature 1 has
been devel oped. In Figure 13, an exanple of the configuration of this LRV
is shown. A traveling direction of this LRV is indicated by an arrow A In
the explanation, it is assuned that the traveling direction is a vehicle
front. Referring to Figure 13, the LRV.includes two front vehicles 102 and
one i nt er medi atWhilehikigeudl®3 ptobdene kritd gccdlnida id\@Glood OdhiclbsaldevaliRle
conposition, the one internediate vehicle 103 is arranged between the two

front vehigligs REQ2/HiQO0A]disclosed in Pitdht CABRGEE Qs B0 @Rikdanged al ong an
axi s which extends in a vehicle vertical direction in conhecting sections

104 bet wees F&Ja%f Blarfbb £heSonkRrand of Bes EREe[BALAL Vt?z{vegéft 103. The

front vehicFes 10 are coupled to the internediate vehlc e 1 o be

capabl e ofuLUiil BIRRIGHAL LS8, SONSRLL! Sl o THBLEROL S oLhiged ot

vehicles 1 and 't nt érne vehlc e 10 can curve arou

connectors s t.0 corr.es t.0 rvature adi he curved
Crack 101 tdRs Fevehae el R EB AR el AR A8 3R 2B e s
springs, he |ike shown). nmay be rOVI ress the turning
of the frd?ﬁ”“gﬁ‘ém"'el@‘g It B0 0e i faéwgaglﬁlﬁatﬁ. glﬁl&wea‘a%avel.ng
of the vehicle. 0005% Trucks 107 are arran ed under vehicl e bodies
106 of t hd0ir ofit avehirielcempeeition.Abe apoNisripdiptegighicde 108 isgmasgeda pair of |eft
and right wheels 108 is provided on each of a vehlcle front, side and a
vehi cl e r batwesn the too frdve velriclek 1aD7. The pair of wheels 108 is configured to
be pivotabl e i ndependently from each other around the sanme axis 108a which
extends i M@4vehicle width direction, and is coupled by a journal nenber
109. The journal menber 109 is arranged on each of a vehicle front side 3

and a vehi cl e pigabnsdctgs 065 gachrapdedtdidighanfaxan®Eich benddl 4 vdhede franes are
formed as frame menbers of the truck 107. A conical rubber 111 is provided

as a shaf {801 ig9cd Y inlcBBnstRE beckiBBs RRIMRREA BE fﬂoﬁy(f&@éleﬁmﬁ #09 and the
truck frame 110. Vibration transmtted fromthe wheel 108 to the truck

frame 1105, sugpressed b Uhisrbodieals fobhetodla (FHE LiBLIRES, L he

journal 9 extends in a position close to e roa e between

(e P, Bhut0ge) 400t L 00%o AR CROLSHONY 46 WigrERLgLe T
vehicle | ﬁozﬁ%glfnlc 185I anc? the mt%xl-n?esd?atg gehtic §16% %gn gt%g %Eo%nd the pin
connectors 105 so as to correspond fo a curvature radius R of the curved track 101.
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 vehicie.
[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 iournal member 109 1s arranged on each of a vehicle front side



[ 0006] 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 trucks
107. Therefore, force acting on the entire front vehicles 102 is

unbal anced. At this point, the straight forward force by inertia al so

affects the dducksiclOrkar Sih€of ¢4k o8 rhék/frahes 1185S BRIMCK fEted otk RindBgad he
curved track 101. As a result, an attack angle a, which is an angle in the

traveling digged membeisndincateg iy, an @Mc@y\fu@bexoﬁm@grmlas%%awsgm espect

to the tangential direction (indicated by an arrow B) of the curved track,

[ noreases. I, 8 kel o ddalerteRhunld BRgRE: 1080d Bhonei by gy es 14 to 16)

of the wheel's 8 on an out si come Into contact with the track.

A the t'm\?ga&m' TS RIAS borPBESRHEEI 30 ARAHL BT LEOT) s, el anges

108b to the vehicle, eral ‘pressure o eln
vi bration a crea S..0 in, the ve sult, there is a
bt bl em i n CHAEOTF .fﬁ‘%ﬂe&ﬁﬁforlfur@'ﬁnﬁ%f&s@ﬁ&%a iy, 8 eehfsi o ditEe,
fl anges 1086 wear out. absorb such unbal ance of
force, the Flogeksthggee a{-:%#ftwa%ﬁ@a Pﬁ%oﬁé’hﬁ?}\?é% e filophguracki(B9te wi dt h
direction with respect to the vehjcle bodies 106. 5e0|f|cally, as shown in
Fi gures 14 skpves in theawhicdhisraggsgedion hipjosmnal memalar 0¥y aCharefere. shaclomst t he
truck 107 to the vehicle body 106 are arranged al ong a vehicle | ongitudinal
direction. Emtkse id e vehicichie corffductdtorbeatossiteltheobad hefaceacti on rods 112 are
attached to the truck 107 side via a spherical bush or a rubber vibration
i nsul ator (f@6khown). Ends 112b on the vehicle front side of the traction
rods 112 are attached to the vehicle body 106 side via a spherical bush or
a rubber vi br at i RdFeiritgub Figute (Nadais Vehwh khe @HiAE @fellgSh 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 trucks 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.  As aresult, 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 sounds occur in the vehicle. As a result, there is a

problem in that riding comfort of passengers is degraded and the wheel flanges 108b

wear out.

[0007]



Patent Literature [0008] Patent Docunent 1: Japanese Patent Unexam ned
Publ i cati on No. 2008-132828 Sunmary of Invention Technical Problem[0009]
However, in the vehicle of Patent Docunent 1, as shown in Figure 13, the

front.vehicles 102 and the internedi ate vehicle 103 are about to curve

around the pin connectors 105 so as to'c4o"rrespond to the curvature radius R

of the curved track 101 during the traveling of the vehicle on the curved

K. Ho i ' ffici |
trac wever ITB aﬁéo%ﬂ?ﬁ.gc% $u1ah {01 HRAL th%lﬁgi:lg %8735}%%%%%&%%03% el ICImce InLe%ce

curve with respec internedi ate ve
éhe wheel s

of the danpers of .the connectjng. s ions _104.. 1n s

108 do not CGHd eé‘f‘ﬂﬁd’egﬁe‘gﬁﬁt@gﬁecﬁﬁéc I&V\rlﬁ%ﬂgg tﬁéﬂ%ﬁ&gg f é@g@%g y cant,
slack, or the like of the curved track. In this case,..if is likely that the
travel ing ng%“é 15259 89 V’Bé?éég%if ]{‘ﬁ@lﬁgr’fr%ﬁoﬁ)m%‘fﬂ?h‘gm\ﬁ%ﬂg@?%miggﬁ Jes not
face the - 5 - tangential direction gindi cated by the arroé/eC) of the

curved trackoraoaf thadueh 0 htorthe KehiplgIbady 1 9her s58aged 2fpng 2VYHEE the pressure
is still applied fromthe wheel flanges 108b to the vehicle, the |ateral
pressur e of langisudietlidifeetiomc riouls d422 amthevebektrearsidenS the takiongedoliids occur
in the vehicle. As a result, there are problens in that riding confort of
passengers s adedrddetheandktl i@ sideowd a fphangs Hudl08te wbbaer wbitatiof GGLBjor

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

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

insulator (ndt shown).

Citation List

Patent Literature

[0008]

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

Technical Problem

[0009]

However, in the vehicle of Patent Document 1, as shown in Figure 13, the
front vehicles 102 and the intermediate vehicle 103 are about to curve around the pin
connectors 105 so as to correspond to the curvature 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 aiong 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



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

affected by J:henshiuabahin d({xgﬁawéib;f Bk G&oRYC) dFeRd étﬁ'ved RaOTA £A8e atlg at tack
angle a increases. Accordingly, there still results in the problens as

above occurr}, 1&8@%%%‘.Cegherefo@%h %Ex%s%g{]&sgﬂ‘f% Iié ?’%ﬁg%é)@ﬁ& ?J%X ged in

vi ew of such @grcums and’it obj ec pr esen vent| onto
provi de a | Q i hIC & trgvels a
curved tracﬁ&? lH)etg'f "é%iqé&%ﬁh%%%%%? § S%&#ﬁgéjgee ?%mmreag naB?e {o occurrence

of vibration d creakin nds,of the vehi can inprove ridi,ng confort
for passengEF&NGAPHEARC lf:tﬁ’ of‘“%“é&‘ﬁfﬁ‘%ﬁ@%’é’“@%{‘ﬁﬁ?gﬁ BEBr obl ens

[ 0012] In order to solve the p &bl ens, a |low floor vehicle of the
present i nv@?ﬁlfoéfrpflpﬁsséng%wsf‘i%de@éﬂ‘ii eé"heﬁ]cﬁi‘}@ieﬁéog%wﬁ%ﬂi% arranged under
a vehicle body, a truck franme configured as a frame nenber of the truck; a

pai r of whell%d0bei ng pivotable - 6 -

As a further problem, a difference between forces acting on the vehicle bodies
106 and the trucks 107, is absorbed when the vehicle enters the curved track, and
therefore, it is likely thaf, even if the trucks 107 move in the vehicle width direction
with respect to the vehicle bodiés 106, the straight forward force by inertia is large
and imbalance of the force cannot be completely absorbed. In this case, the trucks
107 are still affected by the straight forward force by inertia. In some case, the
attack angle o increases. Accordingly, there still results in the problems as above
occurring.
[0011]

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

riding comfort for passengers, and can reduce wear of 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 arranged under a vehicle body; a truck frame

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



i ndependently from each other around the sanme axis which extends in a
vehicle width direction and traveling on a track; a journal nenber 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 in a vehicle Ionglt di nal direction of the truck frane
than the journal nenber; wherein the pair of wheels, the journal nenber,

and the truck éﬂe H&t ﬁé’rﬁ ahobs Lﬁldgﬁé)%hgmﬁlso&hi%ﬁgﬁtengg in% V& lfﬂlgl e front

side and a ve side o e truc erein the journa menber can

{urn i th-raspgck 00k ber Lk 3 53 o5 GHR H0GLDEIREE Achy cauples the

j our nal nenber eamn |s prOV| erein

e oun g, nepten 5 LPERC L8, L %ﬁfﬁ"g‘?ﬁaﬁ eﬁaﬁeﬁ%%%rﬁs?r“ér‘?t ound an

axi s extending a vehlc ei ght direction. In the present

i nventi on, éﬂ‘?”éég%‘r’?hﬁﬂe% éﬁreathib‘ﬁlazl@ﬁ@%‘? Clﬁé?Fﬁ%Fh%‘éWF@ inppghgled al ong t he
vehicl e | ongitudinal direction and being retractable in the vehicle

| ongi t udi nallongitgdieel @rectips opthsvTuge drams thandhe jouene] membeanuheeintthepsieet or i ng
rod or the horizontal danper is attached to the journal nenber, and the

ot her end ofwheple, the gtuonal meennted, asd thédveudkdramedatesd! bdampes piosidetiached t o t he
truck frame | ateral beam [0014] In the present invention, an

act uat or bebfgvelhiclarfgadsida aad a vedsit remeidobf thefituchneherkighthe puhesr! si des in
the vehicle width direction of the coupling member and being capabl e of

reci procat i hghibenead tgh with térgesteditelttick onge taciupiihg eidhetet indich dosples ovi ded
in the truck, one end of the actuator is attached to the journal nenber,

the ot her eﬂx@ iQlrndihRerAbr bl Ge ﬂr@ck%érﬁ&l'ﬁ@ﬁéi Béhntl N8 phdviidedd, bh PRBereRI1BE al beam

and operatlons of the actuator are controlled so as to correspond to a

| I near ”avc‘?c}dgﬂﬂ%ﬁfe%b%r ff ntaE'}?ethS%eCAeﬁte r i e el vAaRUNEHoA bANELLPY State

of the vehic er eby t e journal nenber can turn wth respect to the

truck fr arrefr?rhopat% 2 l?(ae%n 50, asf'{o tbhgwgl{a%§ a?(émd eaﬁ s ext nd%qgsik()p\%ﬁxclﬁnﬁ nqg ehi cl e

provi ded in arran
width direc %}on of the coupllng nenber to be capable of com ng into contact
with the collf*FNy menber so as to regulate the pivotal movement of the

coupling nenber. [0016
upling hel, [ ]

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

In the present invention, an actuator being arranged on at least one of left and
right outer sides in the vehicle width direction of the coupling member and being
capable of reciprocatingly moving in the vehicle longitudinal direction, is provided
in the truck, one end of the actuator 1s attached to the journal member, the other end
of the actuator is attached to the truck frame lateral beam, and operations of the

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



Furthernore, in order to solve the problens, a |low floor vehicle of the
present inventionis a lowfloor vehicle including: a truck arranged under
a vehicle body; a truck frame configured as a franme nenber of the truck; a
pai r of wheels being pivotable independe?tly from each other around the
sane axi s which extends in a vehicle width direction and traveling on a
track; a journal nenber which couples the pair of wheels and is attached to
the truck Trapg, .a0g @aJeﬁngEtaier e L AHiGE Alhe @ldm%nﬁ%]eﬁ)@?n higwyghi cl e
width direction in a positron closer to the cénter 1n a vehicle

| ongi tudi nal _direction of .the t frame than the journal nmenber, wherein
the pair of ﬁﬁg@f@}h%ﬁgaf%%P§a|ﬂﬂﬁﬁ%er, and the truck frane | ateral beam
are provided on each of a vehicle front side and ehjcl e ar side of the
Lruck, wher ei n t HB DISGRIFS£a1 iSRRG 2 SORPE AT HOYIGE) BLwE ook Hamer tick 1r ame,
a first coupling nmenber inc|luding a coupling secti whi ch ext ends between
the journal HeRBetomkg ks stdedr Kierelice Vidthedisictigs ShGIFORPEhIEIESt Pont  si de
and an interlocking | ever section whjich extends along the vehicle

| ongi t udi nalbedirpadie PovPrRing ite kenteetukikh the souplingviagrabartse ag éntegplagtthe he truck
frame of the vehicle, is provided; wherein a second coupling nenber

i ncl udi ng a proxiplmengrsetof ba caimloly rexpeatds bet ween the journal nenber and
the truck frame | ateral beamon a vehicle rear side and an interl ocking

| ever secti ¢aoMhi ch extends al ong the vehicle |ongitudinal direction from
the truck frame toward - 8 - the center of the truck frame of the

vehicle, is provigegtrmoheiebidet fa&obRuUpd jfalﬂ@eﬁﬁpzi i flbsr whice belle heesthie
center in the vehicle width direction of the truck frane | ateral beam so as

to be pivot ghlgidf Blé_rlgw_aﬁbo@&bl%cl@iﬁﬁ{i&ihg% thﬁk%n‘éﬁ@éocﬁlﬂepﬁ'vglmﬂeqﬂoﬁﬁ;%t Ion,
wherein a coupling pin is attached to the distal end of one of the

i nterl ockin I j J I Eﬁgﬂg{ : second
coupl i ng ne%%§$¥%5 gggééﬂgf?%ﬂg&ﬂgpghg%%%nggﬁgag%'t e vgﬁggﬁg%ﬂgngitudina
direction, is vi ded i.st.al f, 4 he other of . the i.nterl ocking

| ever sectiBﬁg%%%1?%3m95%§@n§%88 ?H%h%g%%éﬁt%%%mFﬁﬁg%gg%ﬁgxg%ﬁ%Fﬁ%g menber,
wherein the cgouypling pin.and the |.ong hol e engage with each ot her, whereby
the first CUuptF RiasEi o el Setontedo AaraRG HEHDEEr e S EDl o | 1
synchroni zation with each other, and the journal menber can turn with
respect to Baeokwhgsks addpattachedforhe truck fratpg; anger frckdeamee lafrddcasn, a
restoring rod or a horizontal danper being arranged along the vehicle width
di recti on a#ehnged plgne drerwbickbwalth dire¢iwnyenpesidonfblasd teliheseniepinai s provi ded
in the truck, one end of the restoring rod or the horizontal danper is
attached t ovebivde phgithdinalmirecti@cdd thy tludverms et iteniounial tmiember, véterda ub 1§ nk
and the third stub link, and the other end of the restoring rod or the

hori zont al tHapgiesfs whedd, tikcjoachal mehiber, tandibl tfuck fame[ (0B beam are prbvidede
present invention, an actuator being arranged along the vehicle width

direction apdabebngveanaPideat Stic baCh PERGRENGIY oI th@k] WhébR: tHehi cl e width
direction, is provided in the truck, one end of the actuator is attached to

one of the -{nﬂm%aﬁ 'rr&anthﬁg%t%%écp&s{h@&u&mmﬁara%rs&%&aeiiﬁ%@leﬁﬁ)@per and the

second coupling nenber, ot her end of the actuator is attached to the
corr espond 1441 FRGE AR whO ZERNTRccR e OB Mt B0 8 1O

truck frame lateral beam on a vehicle front side and an interlocking lever section

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

the center of the truck frame of the vehicle, is provided; wherein a second coupling

member including a coupling section which extends between the journal member and

the truck frame lateral beam on a vehicle rear side and an interlocking lever section

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



- 9 - curved traveling state of the vehicle, whereby the journal nenber can
turn with respect to the truck frame. Advantageous Effects of Invention

[ 0019] According to the present invention, effects explained bel ow
can be obtained. A low floor vehicle of the present invention is a |ow
floor vehicle including: a truck arranged under a vehicle body; a truck
frame configured as a frame nenber of the truck; a pair of wheels being

pi vot abl e 'QQ@Q&ﬁ&%ﬁtﬁé’m&%ﬁ@ﬁﬂh@%ﬁ&l@&%Wd&f‘%vh% oS M&ggéau tends
in a vehicle wwdth direction and traveling on a trac a jOU na

whi ch coupl g %Jaﬁe@?a ﬂile%ntm%%és\a&”rﬁ l\ﬁdt 4}, 86k doﬁtﬁe{vzm-n %&ggh@r and a

truck frame Tateral beamarrange ong he vehi cl e Irec |on In a
position cl [ the nter Jin a. | ongi t dlrectl n of t he
Pruck Trame prai B Pebiibfindaedis Sriblih bl oy (GGG o7

journal nenber, and the tr fra a are pr.ovided on each of a
vehicl e froft-olpifig Binds gt%‘?&?fhé’l‘é ‘3%5’1[1 %qE@SmeO?a}i*Femfeﬂﬁﬁlkmg\}ﬁY&F SHORHIR
journal menber can turn with res&ect to the truck frame, a coupling member
whi ch coupl &€ fiecquplipg membshst the seropA ownlingrnembsrewhereir alons dale i s

provi ded, and wherein the coupling nenber is attached to the center in the
vehi cl e wi dexendingan thervebitletlprgitudinak direciivn. Is arevidad 4 samdiste! ersl afshpe

pi votabl e around an axis extending in a vehicle height direction.

Ther ef ore, wthenof the intehicking lentreecticas ofithedutsttavapkng membemhelehe savoat out si de
rail side of the pair of wheels cones into contact with the track and force

directed t ocdupiing mne@tbes, wigeréin thdeupiihg elreanditii fondinbRcdni %;e wihapgt diet, to the
journal member, the journal nenber turns around an attaching section of the

coupl i ng Weﬁbﬁ’ébyaﬂﬂ firBeduplekmbm8Bar dah€ Eabnd 8&Plinflndnities ai%qw&tabﬁeh@ wheel

on the outside rail side noves away fromthe center in the l|ongitudinal

direction ofyntR@niAHGKwitBREH HEerMBSeihe 98U nhdkbdd @an turd Yith respect to the
truck frame.
[0017]

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

[0018]

In the present invention, an actuator being arranged along the vehicie width
direction and being capable of reciprocatingly moving in the vehicle width direction,
is provided in the truck, one end of the actuator is attached to one of the interfocking
lever sections of the first coupling member and the second coupling member, the
other end of the actuator is attached to the truck frame, and operations of the actuator

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



rail side of the pair of wheels noves toward the center in the |ongitudinal
direction of the truck. As a result, the wheel changes to a state along the
curved track and the vehicle can enter the curved track at a small attack
angl e. Therefore, contact pressure between the wheel on the outside rai
side and the track is rel axed, Iateral'ﬁ%éssure on the vehicle is reduced,
and occurrence of vibration and creaking sounds of the vehicle are

prevented. Ther for SS .S 1 roved and wear
of a wheel f1an éravgﬁnrge%%cggthe%’%&j W{h%re%) ﬁgl IJ [ngrn%\e/re PSSR he
present inventiaon r|ng rod or a horizontal danper belng arranged
al ong the véﬁr‘fPE?téé }%?ﬁa‘?ci‘lfo direction and being retractable in the

vehi cl e | ongi tudi nal difecti I,s provided in the truck, one end of the
restoring r V@ﬁagﬁ@Sﬁé&P &aﬁnﬂgﬁper is attached to the journal nenber,
and the other end of the restoring rod or the horizontal danper is attached
to the truckO®Phne | ateral beam The restoring rod or the horizontal danper
allow the journal menber to return froma pivoted state during curved track
travel i ng of theAwehdiof e thegresestiaventioduetienty dxiplagead hetare kart bawkshinag of t he
vehicle. Furthernore, the restoring rod or the horizontal danper can absorb
swi ng of t ha lpedldsakemekhd thadpreienginvigidniine &w floackeHiclawedlading: «Qeeltr r ence
of deflection of the wheels involved in such swing can be prevented.

Therefore, el eghs @xRiabaBda aoy fagabodfouied & Sk meHaonad, while
traveling stabl lity during the linear track traveling of the vehicle is

improved. [QQZ1) pair of whb8ls bB@g p%tiﬂl@ﬁﬂeﬁé%ﬂérﬁiyefr&ﬁ e’é&l@o’nﬁé@%ﬁﬁd {Haventi on,
an actuator bei ng arranged on at |east one of left and right outer sides in

the vehi cl e w.dih Qh:cﬁ%&ieﬂﬁﬁ]?xf a JRICONR LGNS oAU th ] D0, gagabl e of

r eci procatlng y noving in the ve ongi tudinal” diréction, Is provided
in t_he trUCkumginr%er% Ber & 1c£1 coup t'ﬂgtpglr of Fhéhd gr(l:cp Fs’%tt%&ed to the truck frame;

and a truck frame lateral beam arranged along the vehicle width direction in a
position closer to the center in a vehicle longitudinal direction of the truck frame than
the journal member; wherein the pair of wheels, the journal member, and the truck
frame lateral beam are provided on each of a vehicle front side and a vehicle rear
side of the truck, wherein the journal member can turn with respect to the truck
frame, a coupling member which couples the journal member and the truck frame
lateral beam is provided, and wherein the coupling member is attached to the center
in the vehicle width direction of the truck frame lateral beam so as 1o be pivotabie
around an axis extending in a vehicle height direction.

Therefore, when the vehicle enters a curved track, if a wheel on an outside rail
side of the pair of wheels comes into contact with the track and force directed to the
inner side in the vehicle width direction is applied to the journal member, the journal
member turns around an attaching section of the coupling member and the truck
frame lateral beam. At this point, the wheel on the outside rail side moves away

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



the journal nmenber, and the other end of the actuator is attached to the
truck frame | ateral beam so that the actuator can control the turn of the
journal menber. Therefore, for exanple, the actuator operates so as to
correspond to the curved track, so that the wheel attached to the journa
menber can nore surely enter a curved tridck at a small attack angle. [0022]
In the low floor vehicle of the present invention, a stopper nenber

provi ded {n ANSIGl LEATRLS A0 A00RG 00 N6, AY Bl 191 ABdY DG EREC! o

wi dt h direction of coupling ne comng into contact
wi th the coupling nmepber s s to.requlate the pivotal np nt t he
coupl i ng orPod SRRl ARahiy SRk L bOR R hE dr PR dhr crea by
t he st opper er. As resul t, turni apount of_the journal menber and
L ovi o andthE AR e ok sbL e R R, orgrRTo OBt ect s
expl ai ned above can be nore surely obtained while |arge novenent of the
wheel s is priesewedgvasa the wheal on dhesqupds faglypidsrandiibe frask 6 relaxesl, aderal ed.

[ 0023] In addition, a low floor vehicle of the present invention is a
| ow fl oor vehkdssire onriled vahiielg is raducedcandaceurrigped otideation apdisragkimgtyounyds a truck
frame configured as a frame nenber of the truck; a pair of wheels being

pi vot abl e i nfidperteit iry pfavemeéachhatioes, ridmguod:fohdospayenaxis s istproed xt ends

in a vehicle wwdth direction and traveling on a track; a journal nenber

whi ch coupl esd e ¢fai whel flwhesk sedabell.i s attached to the truck frane; and a
truck frame | ateral beam arranged along the vehicle width direction in a
position cl pito the center in a vehicle longitudinal direction of the
truck frame than the journal menber; wherein the pair of wheels, the

j ournal rrembergnd, [AbEURKidE A1TRe LALGH HcRABIN:AGoREONIAdRD on each of a

vehicle front si and a vehicle reat side of the tru wherein the

el TR R AR 1 e E3BR e e\ D Wt s R e <11 2
(el oo el et S L% LUC TR S REEOR, T Ly brom 1 o
' ongi tudi natlhe restoring rod or the horizontal damper is attached to the journal member, and the
other end of the restoring rod or the horizontal damper is attached to the truck frame
lateral beam. The restoring rod or the horizontal damper allow the journal member
to return from a pivoted state during curved frack fraveling of the vehicle, to a state
during linear track traveling of the vehicle. Furthermore, the restoring rod or the
horizontal damper can absorb swing of the journal member during the linear track
traveling. Occurrence of deflection of the wheels involved in such swing can be
prevented. Therefore, the effects explained above can be more surely obtained,
while traveling stability during the linear track traveling of the vehicle 1s improved.
{0021]
In the low floor vehicle of the present invention, an actuator being arranged

on at least one of left and right outer sides in the vehicle width direction of the

coupling member and being capable of reciprocatingly moving in the vehicle

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



direction fromthe truck frame toward the center of the truck franme of the
vehicle, is provided, wherein a second coupling nmenber including a coupling
section which extends between the journal nenber and the truck frane

| ateral beam on a vehicle rear side and an interlocking | ever section which
extends along the vehicle Iongitudinal'dﬂrection fromthe truck frame
toward the center of the truck frame of the vehicle, is provided, wherein

the couplin ect.l i t e o) i i i dt h

di rection o%hfﬁgwgggg%&¥%é%§%ﬁﬁgg%gﬁﬁggg%ﬁggﬁggIggﬁ%ge%gﬁgkggﬁéﬁ%g%und an
axi s extendi,ng in a vehjcle hei ght direction, wherei.n a.,coupling pinis

vt ached o 1 Brdea i df REAE o cpREN A el SERE IR CY) Bns of the
first coupling nber and the second coupling nmenber, erein a.,long hole
ext endi ng | RO ol crEnpl F@ffa?tﬁaPPfa?tFSe%?ﬁ%dﬂ,covgspﬁ}l%’{%}a BEGURPLERER di st al
end of the other of the interlocking | ever sections of the first coupling
nmember and théhas geowbret atashrhty he ityenal mgrdear PRE YEUPENEY2 prnediack he

| ong hol e engage with each other, whereby the first coupling nmenber and the
second couplat mgmafeptbark saek. pi vot abl e i n synchroni zation with each other,
and the journal menber can turn with respect to the truck frane.

Therefore, [#02x2he case in which the vehicle enters a curved track, if a
wheel on an outside rail side of the pair of wheels conmes into contact with

the track and f omcle thw g6bechicde bf1de iprulet: isicidon i ddieey sltinbeeprovidich
direction is applied to the journal nenber on the vehicle front side, the

journal memehe LHUERNFaRE QUG RBd 8h HACAIAGI R eE thorthfe WBh tik&lontAUR I Ng
menber and the truck frane |ateral beam At this point, regarding the pair

of wheels 0531#,2254 i I}%}vgo %Jr %ﬁtabh% Id @om}r{%gntmgﬁﬁacﬂﬂitﬁ he c%H%l%gdﬁar?%xj sosi de

noves towar t side, and the wheel on the i'nside rail side
noves - 13as-to regulate the pivotal movement of the coupling member. A pivoting amount of

the coupling member is restricted by the stopper member.  As a result, a turning
amount of the journal member and a moving amount of the wheels are restricted.
Therefore, the effects explained above can be more surely obtained while large
movement of the wheels is prevented and traveling stability of the vehicle is secured.
[0023]

In addition, a low floor vehicle of the present invention is a low floor vehicle
including: a truck arranged under a vehicle body: a truck frame configured as a frame
member of the truck; a pair of wheels being pivotable independently from each other
around the same axis which extends in a vehicle width direction and traveling on a
track; a journal member which couples the pair of wheels and is attached to the truck
frame; and a fruck frame lateral beam arranged along the vehicle width direction in a
position closer to the center in a vehicle longitudinal direction of the truck frame than
the journal member; wherein the pair of wheels, the journal member, and the truck
frame lateral beam are provided on each of a vehicle front side and a vehicie rear

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



toward the vehicle rear side. As a result, the wheels change to a state in
whi ch the wheels nore surely run along the curved track. The wheel s can
enter the curved track at a small attack angle. [0024] When the journal
menber on the vehicle front side turns, &he first coupling nenber and the
second coupling nmenber pivot in associati‘on with each other, and the
journal nenber on the vehicle rear side turns in association with the

journal Tenhghe Abhddlf N 5LGIiAS BdnbS B8R 8LBLONS SN S whlan'difabl uCk 1S

U
affected by Torce acting on 't and~ cant e curved

track, the journal,. nmenbers on th ehi.c fr | d nd.the,vehi.cle rear
side, can suEFe ‘fvf/enttﬂﬂ?uin?‘?} seé%bc%rgﬁcl%lﬁqrvﬁc%ﬁwé}gcﬁgrgf eea‘r%[l §%gz¥se Cg“ fc?:(())nrtrmedgpond to
the curved track .w thoqut separatel Vi As a result, the wheels

provi ded in %“aémj1’6@#?&*“31%??%&3&’0%%5%@X{;’gdséd%rtgatpﬁ VFWCWP%‘[@H@?MEH s nore
surely run along the curved track. The wheel s_can enter the curved track at
a smal | att gblechpnyiren thhBres Bre IQWERA thareniens ©F duehiiams of fe vaaleds t r ack,
contact pressure between the wheel on the outside rail side and the track

i s rel axed, drexidsdalwhoresiss secendgovpiEnavasinesr ociudinge oeundinganeticaacelich ence of
vi bration and creaki ng sounds of the vehicle are prevented. Therefore,

ri di ng conf extenfiobetpagsidngersalirsernhgrapd dut tawkl frafngrlétesd reae onweahickd wheel
flanges is reduced. [0025] In the present invention, a restoring rod

or a hori zon¢akiddanper ieidagigs kaangedial wich hendéabong!the weldele di rection and
being retractable in the vehicle wwdth direction is provided in the truck,

one end of 14Rith@8hIT 080 BYnOihe thiek Rafk Z7REAthedRARE DS ik tAlck FahRMbt 0 one of
the interlocking | ever sections, and the other end of the restoring rod or

the nor i zont &l " Hamper” AT e e P P e e Oy R LI ™

coupling MepR&r. widdh Firection of the truck frame lateral beam so as to be pivotable around
an axis extending in a vehicle height direction, wherein a coupling pin is attached to
the distal end of one of the interlocking lever sections of the first coupling member
and the second coupling member, wherein a long hole extending in the vehicle
longitudinal direction, is provided at the distal end of the other of the interlocking
lever sections of the first coupling member and the second coupling member,
wherein the coupling pin and the long hole engage with each other, whereby the first
coupling member and the second coupling member are pivotable in synchronization
with each other, and the journal member can turn with respect to the truck frame.

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

an outside rail side of the pair of wheels comes into contact with the track and force
directed to the inner side in the vehicle width direction is applied to the journal
member on the vehicie front side, the journal member turns around an attaching
section of the first coupling member and the truck frame lateral beam. At this point,

regarding the pair of wheels on the vehicie front side, the wheel on the outside rail

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



to return froma pivoted state during curved track traveling of the
vehicle, to a state during linear track traveling of the vehicle.
Furthernore, the restoring rod or the horizontal danper can absorb sw ng of
the first coupling menber and the second_coupling nmenber during the |inear
track traveling. Cccurrence of defl ectioff of the journal menber and the
wheel s involved in such swing can be prevented. Therefore, the effects
expl ai ned ab el ed.. whi l.e traveling stability

duri ng the 1 rocs B 8Ee TR S Dt P RO i efght B a%atg% Bty

In the presen |nvent|o an act ator ra al on e ve cIe

wi dth directi i}ﬁ l%lﬁ)ﬂrebsé’ir ”élhf)lgﬁ$ eocflweg% ggoc %fﬁgs %J vehicl e
width direction is prgvid the truck, one end of the actuator is
attached to Eﬁ%“%PSFﬁ@ %@?1 king | ever sections of the first coupling
menber and the second coupling nmenber, and the other end of the actuator is
attached to A&k ruck frame, so that the actuator can control the pivotal
nmoverment of the first coupling nenber and the second coupling nenber.
Therefore, for eXdhglthe jaumal antnker on tapehrtedsontsidednmestbe fidsttcouplire cur ved
track, so that the wheels linked to the first coupling nmenber and the
second couplmemgbarent) dre, secard cvmphns mreelbyr Endtén associative dvithraack other, anémal |
attack angle. Brief Description of Drawings [0027] [Figure 1] Figure 1 is
an expl anat qhyjodiradmembsheminagchiclconaaf didatirmy ahhabeaty Wie thé al track

traveling in a first enbodi nent of the present invention. igure 2] Figure
2 is a plan e shaw Rgide tolCHdQ! TrResehiveh %"s;h@trha&sfdffeéied Lment of
the present invention. [Figure 3] Figure 3(a) is a |ongitudin sect i onal

vi ew showi nge g SGREIRLEEIeSLILChUER Qi BRI RE, {h@ﬁ&ﬂ{@f}g@a&qg by the

vehicle in Irst e I ment e present
the vehicle front side and the vehicle rear side, can surely turn in association with

each other so as to correspond to the curved track without separately moving. Asa
result, the wheels 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. Therefore, 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
sounds of the vehicie are prevented. Therefore, riding comfort for passengers is
improved and, furthermore, wear of wheel flanges is reduced.

[0025]

In the present invention, a restoring rod or a horizontal damper being arranged
along the vehicle width direction and being retractable inﬁ the vehicle width direction
is provided in the truck, one end of the restoring rod or the horizontal damper is
attached to one of the interlocking lever sections, and the other end of the restoring

rod or the horizontal damper is atfached to the truck frame. The restoring rod or the

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



- 15 - invention. Figure 3(b) is a longitudinal sectional view show ng a
schematic structure of a rubber-type restoring rod. [Figure 4] Figure 4 is
an expl anatory di agram showi ng the | ow fl oor vehicle during curved track
traveling in the first enbodi ment of the present invention. [Figure 5]
Figure 5 is a plan view show ng a truck 18 a vehicle in a second enbodi ment
of the present invention. [Figure 6] Figure 6 is an explanatory di agram

showi ng a | I: i i . i hicle in
he second apedrAY e AL oM ulny LRREE hhCEN N Wl LT BT 012
expl anatory di.agram show ng the low floor vehicle during right-curved track
Cravel i ng | dine B SHak SALUAR A i dhe HFLeBhtel Hochete et i o o)
Figure 8 is_an expl anatory di agram showi ng the |ow fl oor vehicle during

[ eft - cur ved boRzeRAldaaREr FW%SW NENLECHR T AR BReEREmBY éﬂfb%g%‘ﬂt
invention. [Figure 9] Figure 9 is a control flow of an actuator of the

vehi cl e t hatopubgasenberallgne isdincpaercki trrveheg. s deemercasrdioiofentionns! thhe
present invention. [Figure 10] Figure 10 is a control flow of the actuator
of the vehi gduenal meamtex iand thehwheaslsrived ved iackch swingeas be pravertedodi ment of t he
present invention. [Figure 11] Figure 11 is a plan view show ng a truck of

a vehi cl e i Wherefdre,rhe efffodexrésnbeddbovh earpbemeort surely ebtaired, whilétrguaimeg12]
Figure 12 is a longitudinal sectional view showing a schematic structure of

a restoringstabitity durtdpahy Bhehck tatdliog liitiedveitodini@rive@f the present
invention. [Figure 13] Figure 13 is an explanatory di agram show ng a
conventi ona O{Jb@}N fl oor vehicle during curved track traveling. [Figure 14]
Figure 14 is a plan view showing a truck of the conventional vehicle.

[Vgihgglf e 15]  Fi guf @helfreleht rvhsh, h QWusBPYEiRg alr i cli bt R vEiH8 GRYeENt | onal
direction and being capable of reciprocatingly moving in the vehicle width direction
is provided in the truck, one end of the actuator is attached to one of the interlocking
lever sections of the first coupling member and the second coupling member, and the
other end of the actuator is attached to the truck frame, so that the actuator can
control the pivotal movement of the first coupling member and the second coupling
member. Therefore, for example, the actuator operates to correspond to the curved
track, so that the wheels linked to the first coupling member and the second coupling
member, can more surely enter a curved track at a small attack angle.

Brief Description of Drawings

[0027]

[Figure 1] Figure 1 is an explanatory diagram showing a low floor vehicle during
linear track traveling in a first embodiment of the present invention.

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

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

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



- 16 - [Figure 16] Figure 16 is a front view showi ng the truck of the
conventional vehicle. Description of Enbodi nents [0028] First Enbodi nent

A low floor vehicle (hereinafter referred to as "vehicle") in a first
enbodi.ment of the present invention, is _explained below In the first

enbodi nent, as an exanple of the vehicﬂgf the vehicle is explained by
using an LRV as shown in Figure |I. In the explanation, it is assuned that a
traveling di.rect.ion of vehi i vehi gl e f : igure.l is a

i agr am of TRETURR o8t Shus 4 Batsct b oot Sing KPR on o (e
vehicle is iﬁgicat?d b% tge arrow A. The vehicle shown in Figure 1 includes
two front vERPEPELTS THRNTITRE TEHPEPSES ate vehicle 3 which travel on a track

. As a vehigle cggpositi,on, the one internediate vehigcle 3 | fertg{qranged

bet ween t he FigRrerd] Sheure 445 @) elanalosy ARGEAT Al g8 thedpy oo vehigier dirigéd

between the front vehicles 2 and the internediate vehicle 3. Pin connectors
5 are provi ewyed Faghsavebngdrthe dgstsetodbnent of thegieseahinagitidiwhi ch ext ends in
a vehicle vertical direction. The front vehicles 2 are coupled to the

i nt er medi at FFigwhis¢ Fezuge § o8 aplan vicheshoapadhk guok of aiveliivlg ima senoddt he pin
connectors 5. Trucks 7 are arranged under vehicle bodies 6 of the front
vehi cl es 2. enfbedhenBofithopicdad inventitre trucks 7, travel on the track 1.

[ 0029] The structure of the truck 7 is explained with reference to

the truck 7HigurachFaiuee @L!srzinﬂ:gﬁlahﬁl@@r dibg@avesHoRgns D flbor JFeh(tld Burgng A
traveling direction of the vehicle is indicated by the arrow A In the

truck 7, a jflekadid @R} bpthRrveMkRad tiRSscRohd aBodIRRRESS 1B plebigitt ruck 7. The
vehicl e body 6 (shown in Figure 1) is supported by this truck frane 9. Two

truck framg,|aferal beans 9a extending in a vehicle width direction, are
di sposed in this truck frame 9 spaced apart fromeach other in a vehicle

[Figure 7] Figure 7 is an explanatory diagram showing the low floor vehicle during
right-curved track traveling in the second embodiment of the present invention.
[Figure 8] Figure 8 is an explanatory diagram showing the low floor vehicie during
lefi-curved track traveling in the second embodiment of the present invention.
[Figure 9] Figure 9 is a control flow of an actuator of the vehicle that passes on a
curved track in the second embodiment of the present invention.
[Figure 10] Figure 10 is a control flow of the actuator of the vehicle that exits the
curved track in the second embodiment of the present invention.
[Figure 11] Figure 11 is a plan view showing a truck of a vehicle in a third
embodiment of the present invention.
[Figure 12] Figure 12 is a longitudinal sectional view showing a schematic structure
of a restoring rod in the vehicle in the third embodiment of the present invention.
[Figure 13] Figure 13 is an explanatory diagram showing a conventional low floor
vehicle during curved track traveling.
[Figure 14] Figure 14 is a plan view showing a truck of the conventional vehicle.

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



- 17 - longitudinal direction. Furthernore, in the truck frane 9, two truck
frame | ongitudi nal beans 9b extending in the vehicle |ongitudinal

direction, respectively cross the two truck frane | ateral beans 9a, and are
di sposed spaced apart fromeach other in the vehicle width direction.

[ 0030] Journal nenbers 10 are re§géétively provi ded at the front end
and the rear end of the truck franme |ongitudinal beans 9b. Therefore, the
truck frame - - ¢l r . Lo the

vehi ol ¢ 1 ongriit 10 TERFIES s e LRRERERAE sl & O Euf B kRS,
wheel s 8 islﬁ%}ached %é Eo.h epds in the vehicle wdth direction of each of
t he j ournal ﬁBB?%mi ALY be pi vot abl e independently from each ot her
about the sa[gmxi s 8a. Weel flanges 8b are provided at edges on the inner
side in the cle width direction of the wheels 8. The journal nenber 10
extends near_the road surface between both ends to which the wheels 8 are
attached. COWsEEMbPdEis 11 are di sposed as shaft springs of the wheels 8
between the truck frane |ongitudinal beans 9b and the ends of the journal
nmenber 10. The edAdvofloarivehiclsuberginafigmisemsd 1oasvehigle hphelrst embpdimeriick
frame | ongi tudi nal beans 9b via the conical rubbers 11. The conical rubbers
11 are conf iofjtiregdedeot mvewidn, isidxpktnedbelyyp| e thefliremnsbodement] & arer t i cal
direction fromthe wheels 8, and are configured to enable the journal
menbers 10 egarhpieRf Metdehiods pectehicde isheplhinad ky hsiagen QRY 803ibjyn in Figur€oupl i ng
menbers 12 which couple the truck frane |ateral beans 9a and the journa

nmenbers 10 ar el @sRephhMeInyitdi spesed tHapa theliME Riredtnforam valideisand t he
vehicle rear side of the truck 7. The coupling nmenbers 12 are forned to

wi den in th [ W k L eStrah oF RN PR ek s ‘at | beans 9a
toward the je%%ra?afﬁn?- V!tllgm 1%#1)%2%% 18, a|}1’d lare attachedgslé)\;]/é splﬁ{ee?i cal bushes

in the cent g‘ﬁ@ei;ﬁn@ i3 e L geﬁ%lgtlﬁnglcﬁt%ﬁ:H B2 Rfovt R THUGK,EAREWhH er al

beans 9a.
Figure | includes two front vehicles 2 and one intermediate vehicle 3 which travel on

atrack 1. Asa vehicle composition, the one intermediate vehicle 3 is arranged
between the two front vehicles 2. Connecting sections 4 are arranged between the
front vehicles 2 and the intermediate vehicle 3. Pin connectors 5 are provided in the
connecting sections 4 along an axis which extends in a vehicle vertical direction.

The front vehicles 2 are coupled to the intermediate vehicle 3 so as to be capable of
turning around the pin connectors 5. Trucks 7 are arranged under vehicle bodies 6
of the front vehicles 2. Wheels 8 provided in the trucks 7, travel on the track 1.
[0029]

The structure of the truck 7 is explained with reference to the truck 7 in a state
during linear traveling shown in Figure 2. A traveling direction of the vehicle is
indicated by the arrow A.  In the truck 7, atruck frame 9 is provided as a frame
member of the truck 7. The vehicle body 6 (shown in Figure 1) is supported by this
truck frame 9. Two truck frame lateral beams 9a extending in a vehicle width

direction, are disposed in this track frame 9 spaced apart from each other in a vehicle



[ 0032] St opper nenbers 13 are provided in the truck franme | ateral
beans 9a. The stopper nenbers 13 are arranged spaced apart from edges on
the outer sides in the vehicle width direction of the coupling nenbers 12
such that pivotal novenent on the outer sides in the vehicle width
direction of the coupling nenbers 12 isl?egulated to a fixed amount. In the
st opper nenbers 13, stopper rubbers 13a are provided in sections in contact
wi th the coupli.ng. ers 12 Iﬂgact uri n pling menbers
12 and the s 8%M%Pgﬁgp R (%QS% 5@%85%7%%%%fggﬁ%@fﬁgggrst restoring
rods 14 are respectivel rovided on.the.quter. si.des..on.the |eft and right
1 the. vehi dPREICEH DL PUFGTE PHES LifHt 100G B aF EoH9™ TAgeShether
exanpl e, horizontal danpers be proyided instead of the fifst restoring
rods 14. TheCf?’ﬁSﬁ]%ftt%félf‘&r'ﬁrr%%@%fﬁmé & 2B¢ e fgERpsrhsRaRed gram Epra cack

| ongi tudi nal direction on the outer sides in the vehicle width direction of
t he stopper afegitieths veBiclapiditafsectionf i gured to be retractable in the vehicle
| ongi tudi nal direction. One ends of the first restoring rods 14 are
attached to [083]j ournal nenbers 10 so as to be pivotable around an axis

whi ch extends in the vehicle vertical direction. The other ends of the
first restoring fagsallderalices &b imobedctahtirevitied etché faneerddodrerthé rdaeans 9a so
as to be pivotable around the axis extending in the vehicle verti cal
direction. [093fthe quck frahte 16x@mpale] Bfanishe. sUhaefiteehofruth@aficngbrat est ori ng
rod 14 is explained with reference to Figure 3(a). In Figure 3(a), the
first restonbfgs 608k Idtatedl didkepid the et Hetv@Hichd BhSitudihg direk$dn MESHRr i Ng
rod 14 includes a piston rod 15 extending along -"19 - a |ongitudi nal
direction of,fhe ] StOUE G (A0:i 14 AN £ XL SRt G¥hipder 16

ext endi ng a&%ng fé%ﬁ?%%gﬁtu ?nal gﬁr%ctﬁon. A head sect?g%elgdcgé provi ded
at the distal d of t i ston.rod . p. S pon. 1 IS provided at

t he proxi rral“’i‘gﬁgi%?uqnho eﬁl&é If)tﬁe %%nafgen}&é\%sﬁ?psﬁear%%élgg %Vgﬁa%i%c is provided in
the cap secti,on 15b rod sectiagn 15d is pr.oyi ded,. betyween the head section
15a ang theu@a]bené@gbi ameagh o%h@bé:gjut € same axis sa. eel flanges gb are

provided at edges on the inner side in the vehicle width direction of the wheels 8.

The journal member 10 extends near the road surface between both ends to which the
wheels 8 are attached. Conical rubbers 1! are disposed as shaft springs of the
wheels 8 between the truck frame longitudinal bearmns 9b and the ends of the journal
member 10. The ends of the journal members 10 are attached to the truck frame
longitudinal beams 9b via the conical rubbers 11.  The conical rubbers 11 are
configured to absorb vibration applied from a vehicle vertical direction from the
wheels 8, and are configured to enable the journal members 10 to turn with respect to
the fruck frame 9. [0031]
Coupling members 12 which coupie the truck frame lateral beams 9a and the

journal members 10 are respectively disposed in the vehicle front side and the
vehicle rear side of the truck 7. The coupling members 12 are formed to widen in

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



Both ends 16a and 16b in the |ongitudinal direction of the cylinder 16 are
formed so as to be closed. A through hole corresponding to the rod section
15b of the piston rod 15 is provided at the end |16a on the head section 15a
side of the piston rod 15. A through hole corresponding to the cap section
15b is provided at the end 16b on the cap-section | 5b side of the piston
rod 15. Therefore, the cap section 15b and the rod section 15d of the

pi ston rod 15 are vabl e i he | ongi.tudi nal .djrection in the.cylinder 16.
The head seélf“?r’g}?FfS_L aB? a’f%aépaﬁgl ns}’rl“giac#guszﬁ‘r?ﬁ 1 %‘3 CSWSrsl%éheo‘fehf%%X’é%;F i nder
16 of the head sectjon 15a_side are in contact with each other and regul ate
the piston rdggetiss qfrtﬁmfr%ef%erﬁlh@% §i tudi nal direction toward the cap
section 15b side. On the other hand, the stopper section 15c of the piston
rod 15 and t#&2end 16b of the cylinder 16 | ocated on the cap section 15b
side are arranged so as to be spaced a distance G apart from each other in
t he | ongi t udi nal S@ppactémbers Therepiratided inghe T8k Gamplaiblabbepnst e dibst ance G
at the maximumin the longitudinal direction toward the head section 15a

si de. [ 003638topper merkberg hepmorengal gabdd sppreifrgn ¢dgds ondhs pasedddsnn thee
cylinder 16 along the |ongitudinal direction. A guide washer 18 is di sposed

bet ween t hi scigelewigmrdireridy ofdhe cbligingmeknitels 0f sudhahaylivgdenodmenhbeh i s
| ocated on the cap 15b side. This guide washer 18 is in contact with the

cap sectionglh@kidehe Bk st@Ble g ihldrechest thb oGy merdBers 12 $8ekhaRd15b
nmoves in the longitudinal direction toward the head section 15a side, the

gui de vashel, 8, JEs| OOBL A LM nRBCaD <80ALI AR Bhse ARGrNRLRI! |

spring 17 i s conpressed. Regar the structure o
et 10 Sy P R D P b O 00
coupling members 12 and the stopper members 13 can be relaxed.
f0033]
First restoring rods 14 are respectively provided on the outer sides on the left
and right in the vehicle width direction of the coupling members 12.  As another
example, horizontal dampers may be provided instead of the first restoring rods 14.
The first restoring rods 14 are arranged in the vehicle longitudinal direction on the
outer sides in the vehicle width direction of the stopper members 13, and are
configured to be retractable in the vehicle longitudinal direction.  One ends of the
first restoring rods 14 are attached to the journal members 10 so as to be pivotable
aroun& an axis which extends in the vehicle vertical direction. The other ends of
the first restoring rods 14 are attached to the truck frame lateral beams 9a so as to be
pivotable around the axis extending in the vehicle vertical direction.
[0034]
An example of the structure of the first restoring rod 14 is explained with
reference to Figure 3(a). In Figure 3(a), the first restoring rod 14 is in a free

supported state.  The first restoring rod [4 includes a piston rod 15 extending along



Regarding the first restoring rod 14 configured in this way, in Figure 2,
the cap section 15b of the piston rod 15 is arranged in a state in which
the cap section 15b noves to the head section 15a side. Such a state is a
neutral state of the first restoring rod 14. At this point, since the coi
spring 17 is in a conpressed state, predét-erm ned pressure is applied to
the first restoring rod 14. Wth such a configuration, even in a narrow
space between the journal nenber 10 and the truck frame |ateral beam 9a,
the first reslosgitignal dgeadipnaitthaBsaBsOring rphétasdisQyentiimg crinAena
direction, can be provided. The structure of the first restoring rod 14
shown in Fi guteding(ad)ngthed l@eiyding! Griciiomn &happastiomhea smredted & thay be

ot her structures as long as the first restoring rod 14 can extend and
retract. [O0QBQ} end of theRégan ehdhif.s uk kamsershi: ¢ ble1siprotified &tiths proghaldindwdt , an
operation in traveling a curved track is explained with reference to

Fi gures 2 angk gistohirgdil & 4Aisfoppeticagomisofs prhédadehitied expwieena@d] Iir. om alibve. A
traveling direction of the vehicle is indicated by the arrow A When

the front veBiighe 52 iOprobiiRd WeRidehehd ERRtseaidiel bR dpseccivEs. t r ack,
first, the pair of wheels 8 on the vehicle front side enters the curved

track, and t[&% eel -21 - flange 8b of the wheel 8 on an outside rail
side of the curved track, cone into contact with the track 1. At this

de of the ci e into cont: he track 1. A this
Bopli bd £o the | BOPRr pekalt Rl Bk W e B O BT, 7" o

' I 0Ot d t hi ti t ] I nb

10 and t he. BsHIRG: HOTaretz. A MESumaer: §abrhots ekl (e Toves
toth hicle f t side, . th | 8 i nsi ail.sid t
e vei o1 egRsOR S TREITGYS G HE TR0 o7 GEF el G e GeRRRe 17 ont

side turns toward the vehicle front_side_by an angle B with reference to a
center 0 of rad Kur vathipeghrheds eerrrpendipgito Bartepctipadib isropvidsd at the end

16b on the cap section 15b side of the pistonrod 15. Therefore, the cap section 15b
and the rod section 15d of the piston rod 15 are movable in the longitudinal direction
in the cylinder 16, The head section 15a of the piston rod 15 and the end 16a of the
cylinder 16 of the head section 15a side are in contact with each other and regulate |
the piston rod 15 from moving in the longitudinal direction toward the cap section
15b side.  On the other hand, the stopper section 15¢ of the piston rod 15 and the
end 16b of the cylinder 16 located on the cap section 15b side are arranged so as to
be spaced a distance G apart from each other in the longitudinal direction. The
piston rod 15 is movable by the distance G at the maximum in the longitudinal
direction toward the head section 15a side.

[0036]

Furthermore, a coil spring 17 is disposed in the cylinder 16 along the

longitudinal direction. A guide washer 18 is disposed between this coil spring 17
and the end 16b of the cylinder 16 which is located on the cap 15b side.  This guide

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



Subsequently, the pair of wheels Son the vehicle rear side enters the
curved track, and the wheel flange 8b of the wheel 8 on the outside rail
side of the curved track, comes into contact with the track 1. At this
point, force directed to the inner side in the vehicle width direction from
the wheel flange 8b, is applied to the“F%hrnal menber 10. Therefore, the
journal nenber 10 turns around an attaching section of the coupl i ng nmenber

12 andthetruck ane | ateral beam t.he .wheel onth 0 r ai l

si de noves tSSCtl](?‘Pe dRY ¢ " ﬁéegfm%l?%éna?gﬁadfoﬁ oW %tPe gead > ﬁx ccella I‘t%l | side
noves to the vehic ont side. Th ore, the ir o els 8 P t he
Tonre 6 bl [P i gL g seln 18 eewisgﬁb% 8 with
reference to the center 0 of the curvature radius R of the curved track. As
a result, tKemMFEH%e point 14 of the truck frame 9 passes the center
between the pair of tracks 1. [0041] When | arge force is applied to
the journal [#¥er 10 fromthe wheel flange 8b, the journal nenber 10
turns, and the wheel 8 is about to nove by a degree equal to or greater
than a fixed anoRagardingche destmbbfl ihedgstresveng ng 16k at ethekixeinple, 80 that -
22 - the coupling nenbers 12 attached to the journal nenber 10, cone into

contact wit hulithensindpped maybbersidlanatad dighs toip geingnEhbethewh3n Figio4 2]

As expl ai ned above, with the vehicle in the first enbodi nent of the present
invention, Bmythe truck 7 of the front vehicle 2, the journal member 10
turns around the attaching section of the coupling nmenber 12 and the truck
frame |ater 03@ am 9a. The pair of wheels 8 on each of the vehicle front
side and th |cIe rear side turns together with the journal nenber 10,

and each of theﬁ@%a?quﬁé PNee! SsBrihg el Al %ﬂﬂ:dtﬂ?mtgﬁéyﬁﬂ g&g& gt a small

attack angle . contact pressure between on the

outside rail side a Eij S elax tera ressure on_the
vehicle s FBATERH Lo B bR g 453y REhEEHh o 90 gl Fig Sl or 1he

e el LR et e Ther oo, L ha comart o RasSeTARl 5.1
restoring rod 14. At this point, since the coil spring 17 is in a compressed state,
predetermined pressure is applied to the first restoring rod 14.  With such a
configuration, even in a narrow space between the journal member 10 and the truck
frame lateral beam 9a, the first restoring rod 14 retractable in the vehicle longitudinal
direction, can be provided. The structure of the first restoring rod 14 shown in
Figures 3(a) and 3(b) is only an example. The structure may be other structures as
long as the first restoring rod 14 can extend and retract.

[0039]

Regarding such a vehicle in the first embodiment, an operation in traveling a
curved track is explained with reference to Figures 2 and 4. Figure 4 is a diagram
of the vehicie viewed from above. A traveling direction of the vehicle is indicated
by the artow A.

When the front vehicle 2 on the vehicle front side enters the curved track, first,

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



Wth the vehicle in the first enbodi nent of the present invention, the
first restoring rod 14 allows the journal nenber 10 to return froma

pi voted state during curved track traveling of the vehicle, to a state
during linear track traveling of the vehicle. Furthernore, the first
restoring rod 14 can absorb swing of thélfournal menber 10 during the
linear track traveling. It is possible to prevent occurrence of deflection

of the wheels 8 invelved in,such swing.. fTherefore, it i.S DPOSSi

i mprove traJ%PﬁﬁéggggﬁﬂVﬁF SaﬂFPﬁﬁmF%gm}?ﬁ%%ﬁ%FF%%Ed%Fg%e FﬁdngTﬁ?ﬁgt
vehicle. [004 Wth the vehicle in the first.enbodi nent, of .the

pr esent invéﬁﬁ%%ﬁf”%kbivéf#ﬂbp%ﬂ%‘ Pe§¥a?ﬂé° ?ﬁﬂﬁﬁﬁgg%gﬁﬂﬁewgd imted
by the stopper nmenber 13. As a result, a turning nt of t j our nal
menber 10 anéreatiaroyiapeficsie dariogmal member Porom ey = %ﬁaag?e%egﬁqr%f?@d.
Therefore, it is possible to prevent |arge novenent of the wheels 8, and to
secur e travélhd jgmet mbinbet 10 ains Heunded aleening SOUST 0Sde dermErHeE bereltt A
vehicle in a second enbodi nent of the present invention is explained bel ow.
I n the secordd drtrodpienmembsr 12 thehehdel B ot thermugddamAtsidetthevasdbitiel e i s
expl ai ned by using an LRV as an exanple of the vehicle. A basic

confi gur ati @shiglk fidne sidehingltBe ivhed! Beonsedidk railloidimevs t6 shetrbickamar as t he
configuration of the vehicle in the first enbodi ment. Conponents the sane

as those ingjihe fhérsfor RO NBNIheed Soepléiifiedrdy sids nfgs foefed giRce nuneral s
and nanmes which are sanme as those in the first enbodi ment. Conponents

different f (e BR%esihObY Q{%%{.)%E Blwig el ER o BifierY eﬁg{a@qmré AR

expl anati on the second e diment, it I's assune a traveling
di rection ng&Q%m%%QE%&E is a vehicle front. [0046]

[6040]

Subsequently, the pair of wheels 8 on the vehicle rear side enters the curved
track, and the wheel flange 8b of the wheei 8 on the outside rail side éf the curved
track, comes into contact with the track I. At this point, force directed to the inner
side in the vehicle width direction from the wheel flange Sb, is applied to the journal
member 10. Therefore, the journal member 10 turns around an attaching section of
the coupling member 12 and the truck {rame lateral beam 9a, the wheel 8 on the
outside rail side moves to the vehicle rear side, and the wheel 8 on an inside rail side
moves to the vehicle front side. Therefore, the pair of wheels 8 on the vehicle rear
side turns toward the vehicle rear side by the angle 6 with reference to the center O
of the curvature radius R of the curved track. As a result, the middle point 14 of the
truck frame 9 passes the center between the pair of tracks 1.

[0041]
When Jarge force is applied to the journal member 10 from the wheel flange
8b, the journal member 10 turns, and the wheel 8 is about to move by a degree equal

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



The structure of the truck 7 in the second enbodi nent is explained with
reference to the truck 7 in a linear traveling tinme state shown in Figure
5. In Figure 5, as an exanple, unlike in the first enbodi nment, an actuator
21 is provided instead of one of the pa|£ of first restoring rods 14 which
is provided on each of the vehicle front Side and the vehicle rear side. As
anot her exanple, both the pair of first restoring rods 14 nay be repl aced

wi th actuato : t %%gg
Iongitudinalﬁ%fgaghﬁ%&gm@%éqgﬂg&%gﬁg|gu e capa e 0 %@%%procatlngly
nove in the I I e ends of the actuators 21
are attached%[% %Ct%ﬁgrmgﬁtgrnaﬁg £R & so aeES][q(; be pivotabl e around axes
extending in @Q@ vehl cle verti C_aI d| rection. The other ends of the
actuators 21188l attached to the truck frane | ateral beam 9a so as to be

pi vot abl e around t he axes X n. the vehicle vertica
direction. In Fi g‘tﬁ@(}%am?dn@oé’ét‘ﬁzgt ’g‘feé’e if eé.“r @e Hstempagimpent Oét%%esepbmn

In order to control the operation of the actuators 21, as shown in Figure
6, plural swinveHss. brike guek i gbteilront Hehidehiths wunml membes 1) sins aotgd am of

t he vehicle viewed from above. The traveling direction of the vehicle is

i ndi cat ed bytht higachimgseciion dithe heupdiog orahentiodidbatruciafaan laxahpdas; 94.our
switches 22, 23, 24 and 25 are used. [0048] The first switch 22

corr espondi rithetpairtdfeviieeBdonleah of the viehaiedtonng delbnddie ivehicleirghtsidd @ens and t he
second switch 23 corresponding to the track 1 on the traveling direction

left side, apgtis@twititht heureQmnestar N0, SECEhAT the fet Weskecd @ irhvpnilonehi cl e 2
on the vehicle front si de and the intei nedi ate vehicle 3. The act uators 21

i the 7 ONJERLE] Gack £2 i MEN Sl £1 OkreRbACARLE: SORIONGRLLA e

controlled by the first swtch 22 and the second swtch 23. The t |rd

R R R e 8“‘? o

corresponding to
travellng dlrectlon S getuators front
vehicl e 2 Itﬁlsltxe‘t%%& Bl Gl TSRt uE S5 GG Dy ¢ he
third svmtch 24 and t rth W tch.25. 0049 tchln f the
first to foﬁzietme‘ée\ﬂitetdch g’eﬁ"go n@ﬁorﬁﬁ’ﬂt QYBJ i]‘t'ﬁ I%WW%W\&%”QGW 85sage of
the vehicle, and an operation state of the actuators 21 involved in this
swi t chi ng, Qteé’*’lt?ﬁbﬁéli‘%?e@ 15 F3utfe fourth enbodi ment of the present

i nvention, as an exanple, in the first to fourth switches 22, 23, 24 and
25, a switcH0#akated on the

With the vehicle in the first embodiment of the present invention, the first
restoring rod 14 allows the journal member 10 fo return from a pivoted state during
curved track traveling of the vehicle, to a state during lincar track traveling of the
vehicle. Furthermore, the first restoring rod 14 can absorb swing of the journal
member 10 during the linear track traveling. It is possible to prevent occurrence of
deflection of the wheels 8 involved in such swing. Therefore, it is possible to
improve traveling stability during the linear track traveling of the vehicle.

[0044]
With the vehicle in the first embodiment of the present invention, a pivoting
amount of the coupling member 12 is limited by the stopper member 13. Asa

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



- 25 - inside rail side of the curved track, is configured to be turned on
when the curvature radius R of the curved track on which the vehicle passes
is equal to or less than RL100. [0050] When the vehicle passes on a

| inear track as shown in Figure 6, all the first to fourth switches 22, 23,
24, and 25 are off. At this point, the-détuators 21 are in the neutral
state wi thout operating. [0051] The switching of the first to fourth

swi tches 22, 23 4 and.25 d. the er at.i t s 21 in
the case in‘ﬂﬁ?éﬁg?ﬁéﬁ%@ﬁﬁ%|gﬂﬁﬁgggsg%H&ggbgﬁﬁ§§§%§E§%¥F?§¥§&%%?@?ﬁg to the
traveling direction right side,.are explained by using Figure 7. Figure 7
is a diagraﬁﬁﬁ?kﬁ%éné§H$EW@tVW@%EH§$¥§%f§H8V§#l e traveling direction of
the vehicle is indicated by the arrow A In Figure 7, the first switch 22
and the thifé4Witch 24 on the inside rail side of the right-curved track,
are on, and the second switch 23 and the fourth switch 25 on the outside
rai |l side ofetdrd Embpdimett ved track, are off. At this point, in the front
vehicles 2 on the vehicle front side and the vehicle rear side, the
actuators 21 respeelicleehy spantiembodiman paivsiporseppearentionns efasg] below.
Therefore, the journal menmber 10 on the vehicle front side turns to the

ri ght such thak sthedwhseldiBermstih et fimvebbodgmelnty thetvichialeris giplaisedéyi s noved
to the vehicle rear side and the wheel 8 on the traveling direction |eft

side is rmvggin%an tlRay ¥ehi Slagnpld eMhe sbidde. Q8 Wabie cohfigurati@net, tht kehipledn nal
nmenber 10 on the vehicle rear side turns to the |l eft such that the wheel 8

on the trav 'eisg&m%icr i 9bhthd GRkask deteSohfisiasod 6f hbemebiistie fkont si de
and t he whee on the traveling direction Teft side is turned to the

g?g;cl 5r Lga%%%cg%fen@t 2(‘641{1501;%8{3 e sahfd€isRRHSE 1Pt IEEnSo iRt ! H€ e¥Flhifhe front

by using reference numerals and names which are same as those in the first
embodiment. Components different from those in the first embodiment are
explained. In the explanation of the second embodiment, it 1s assurned that a
traveling direction of the vehicle is a vehicle front.

[0046]

The structure of the truck 7 in the second embodiment is explained with
reference to the truck 7 in a linear traveling time state shown in Figure 5. In Figure
5, as an example, unlike in the first embodiment, an actuator 21 is provided instead
of one of the pair of first restoring rods 14 which is provided on each of the vehicle
front side and the vehicle rear side.  As another example, both the pair of first
restoring rods 14 may be re_piaced with actuators 21.  Such actuators 21 are
arranged along the vehicle longitudinal direction, and are configured to be capable of
reciprocatingly move in the vehicle longitudinal direction.  One ends of the
actuators 21 are attached to the journal member 10 so as to be pivotable around axes
extending in the vehicle vertical direction.  The other ends of the actuators 21 are

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



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 on the
vehicle rear side turns toward the vehicle rear side by the angle T with
reference to the center 0 of the curvatgre radius R of the right-curved
track. [0053] The switching of th first to fourth switches 22, 23,

24 and 25, and the operation state of the actuators 21 in the case in whi ch
the vehicle ck Vg

di rection Iegfngiglgﬂgsghgfifgﬁﬁﬁgggikﬁ5|%gp Sﬂ?éﬂﬁ &Eﬁaﬁﬁg géls a di agram
of the vehicle d from above. The travellng direction of the vehicle is
i ndi cat ed by*Y S5 Yow A. In Figure 8, the second switch 23 and the fourth
switch 25 on the inside rail side of the left-curved track, are on, and the
first switch®land the third switch 24 on the outside rail side of the

| eft-curved track, are off At this point, in the front vehlcles on the
vehicle front sikeordeidochureidhs @H’f'éati‘éid}ftéf‘r Huatp g | oot APPSR F2UT% Bspect i vel y
performa contraction operation. [00541 Therefore, the journal nemnber
10 on the vphiglswitthomre pioveledin s webictehe Higire 6sue Hiagrram of the “whisll 8 on t he
traveling direction right side is noved to the vehicle front side and the
wheel 8 on tiect flaveibavg. dTheotvdingldetttici dahé semde edintlivated dyvkhimnde rear
side. On the other hand, the journal nenber 10 on the vehicle rear side
turns to thg, right sseeld dnftaidirhée, sheekaBplniduhewitclaaeeli 1Yy 2diandASiaon ri ght
side is noved to the vehicle rear side and the wheel 8 on the traveling
direction I gfl side is noved to the vehicle front side. At this point, the
pair of wheels 8 and the journal nenber 10 on the vehicle front side turn
toward the g@ﬁcle front side by the angle O with reference to the center 0
of the curvature radius R of the left-curved track. The pair of wheels 8

and the j ournal ;B%fﬁ%&fsdah% cgﬁgsp%gﬁﬁg 18 eGick | HAGhd Hhbelluifddne vehicle

- 27 - rear by~ t'he "an I erence to the center of the
curvature r a I uzsde an%fthé Qeecoll tghuﬁél gcgrretsg)gﬁfng {outge é‘LCk I on the traveling

direction left side, are set in the connecting section 4 between the front vehicle 2 on
the vehicle front side and the intermediate vehicle 3.  The actuators 21 in the front
vehicle 2 on the vehicle front side are configured to be controlled by the first switch
22 and the second switch 23. The third switch 24 corresponding to the track 1 on
the traveling direction right side, and the fourth switch 25 corresponding to the track
1 on the traveling direction left side, are set.  The actuators 21 in the front vehicle 2

on the vehicie rear side are configured to be controlled by the third switch 24 and the

féurth switch 25.

[0049]

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

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



A control flow of the actuators 21 involved in the switching of the first
to fourth swtches 22, 23, 24 and 25 during the curved track passage of the
vehicle is explained with reference to Figures 9 and 10. [0056] The
control flowin the case in which the v29|cle passes on the right-curved
track curving to the traveling directiofi"right side is explained.

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

vehicl e fr 0Bty 48 o8 FRYEL 20,00, & Bk LBERI, 84 Blec(SH nerBBubiproreh cl o

enters the right-curve trac e curvature radius of the curved

track 1 ayalodR ok §% AR omch g%tmreﬁsas@eht gzg]tag?obrsl&s%ﬁcﬁ}?ﬁl@m and

if the curv he curved trac to or greater than
R100, the fl&@b swtch 22 is kept off (S3). If the curvature radius R of
the curved { kis equal to or |ess than RlOO and the first switch 22 is

turned on (S3), the actu rs 21 on the ve fraont,.sid he vehicle
rear side perfor Mighéeg @%Peﬁ%&b’e@%ﬂbﬁa‘t W AW 1331% %%ﬁ t he
vehicle front side ( j ournal mnenber 10 on the vehicle front side

turns to thé:’uﬂihqmmh%n%? Qﬁezﬁ @tzr# AaRrefthb et S oty 1he 2GRRTET &l pEdR 18 de
turns to the left (S5). [0057] Furthernore, when the front vehicle 2
on t he vehi otuerat gate vaileet eparaitng.t he right-curved track, if the curvature
radius R of the curved track is equal to or |less than R100, the third
switch 24 igosurned on and, if the curvature radius R of the curved track
is equal to or greater than R100; the third switch 24 is kept off (S6). If
the curvature ragicusviiBhel dffie: fugr woethutl aeckchies 222RI24tand A6, drelste t han R100
and the third switch 24 is turned on (S6), the actuators 21 performthe

expansi on egﬁteﬁitoh%&zé & hB8ctuad 21 htndasy @]l 1Re GhidIBadsehdkh eﬁmea_r si de
(57), the journal nenber 10 on the vehicle front side turns to the right,

and the jourpal; fRIDAL 1. Eﬁﬁ}i‘ﬁ%@n@&@m{ ﬁ@{t sitledre bRk BylRfgl €F t (58).

As a result e vehi cl € snmoot he right- curved track havi ng

the cur vat 25 eéwa%% e‘%g?aﬁ“e&% vENAR X e%hf%‘érg)abo‘[reo 05§]. traVﬁhng

Referring t ve € snoothly travels on

right-curved track. having the cu ture radi,us |.ess n R100
(s fhe regtorwtt?eﬁefg%e e 35? 86 Fifrer e St
vehicle front side and the vehicle re@% S@?E %yrn Hg th neutra state in
the front eRiks Bird spich Ba opdhi iBpige rabiide & 86 NESTTYYediseck A€ Pobtha

nmenbers 10 on the vehicle front side and the vehicle rear side return to

the state dosseaend $weitah Heand the Huethesvaiea 120 95 t)(regqtgt);fde rail side of the right-

curved track, are off. At this point, in the front vehicles 2 on the vehicle front side
and the vehicle rear side, the actuators 21 respectively perform an expansion

operation.

[0052]

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

rear side. At this point, the pair of wheels § on the vehicle front side furns toward



[ 0059] Furthernore, the third switch 24 is turned off (S13), the
actuators 21 on the vehicle front side and the vehicle rear side return to
the neutral state in the front vehicle 2 on the vehicle rear side (S14),
and the journal menbers 10 on the vehicle front side and the vehicle rear
side.return to the state during the Iih@gf track traveling (S15). As a
result, the vehicle snoothly exits the right-curved track having the

curvature radi us.equal. t I t t I e |inear
track agai n%?es‘i%ﬁe Fr%%?oe o me%ﬁ% B[Iﬁ{e%h 0 Ig?cge}%ﬁ%f @ér}lg eq ??%IS%P Ig‘aﬂ'l&gur e 9,

if the curvature. radius.R of the curved track i ual to. or ter than
R100 and théa#’i‘f%tO? 'Kf@ﬁ“c‘iaefi?aﬁl&pt %efl?air(%l}%fshégg%c Fua %?esre%s %n t he
vehicle front side and the vehicle rear sjde intain t neutral .state in
Uhe Tront  vermeiead e wehCia/en stobt Fompek it srepncs b fnehid ot e
radius R of the curved track is equal to or greater than RL00 and the third
switch 24 curygture rapins Repit the Figh{-@Byed ¥3&- act uators 21 on the vehicle front
side and the vehicle rear side maintain the neutral state in the front
vehicle 2 offRe vehicle rear side (S19). As a result, the vehicle snoothly
passes on the right-curved track having the curvature radius equal to or
greater than R10DhesSE@hing @0bd first to fourtRefvéichdasig, 2o Riagpdr2é, 48} theven after
the vehicle snoothly passes on the right-curved track having the curvature

radi us equabpdr@icdrstge epiheracturmns R1B0LE S2R)in whivd the veldtiopass2d onn idthe vehicl e
front side and the vehicle rear side maintain the neutral state in the

front vehi cligse2ron dubany ahihehevEinoniirstitelangdd e sphimddoyreate Bhde (S21).

As a result, the vehicle snoothly exits the right-curved track having the

tClrJ;\éaklt g;gi L@?gﬁl%ﬁ%‘ﬁg% édté%r% oFHRAB(c1d RaReRERD aR0E tTRVEhlAp the |inear
direction of the vehicle is indicated by the arrow A, In Figure 8, the second switch
23 and the fourth switch 25 on the inside rail side of the lefi-curved track, are on, and
the first switch 22 and the third switch 24 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 21 respectively perform a contraction operation.
[0054]

Therefore, the journal member 10 on the vehicle front side turns to the left
such that the wheel 8 on the traveling direction right side is moved to the vehicle
front side and the wheel 8 on the traveling direction left side 1s moved to the vehicle
rear side. On the other hand, the journal member 10 on the vehicle rear side turns to
the right such that the wheel 8 on the traveling direction right side is moved to the
vehicle rear side and the wheel 8 on the traveling direction left side is moved to the
vehicle front side. At this point, the pair of wheels 8 and the journal member 10 on
the vehicle front side turn toward the vehicie front side by the angie 6 with reference
to the center O of the curvature radius R of the left-curved track.  The pair of

wheels 8 and the journal member 10 on the vehicle rear side turn toward the vehicle



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

Referring to Figure 9, 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 left-curved track (S22), if tB& curvature radius R of the curved
track is equal to or less than RL00, the second switch 23 is turned on and,
if the curvature radius R ,of the curve rack i ual to or .great t han
RL00, the setdnadeny chnemak ) sHBdpire o b5 ol Byl Tre B8 m o
the curved track is equal to or |ess than RL100 and the second switch 23 is
turned on (SEAYCUTVHeIEt uators 21 on the vehicle front side and the vehicle
rear side performthe contraction operation in the front vehicle 2 on the
vehicl e froni0G§fHe (S24), the journal nenber 10 on the vehicle front side
turns to the left, and the journal nenber 10 on the vehicle rear side turns
to the right (S254%cop@@eBiw of thgagiuators 21 involvedrip Hersvoickingwhidhe firsetof r ont
vehicle 2 on the vehicle rear side enters the left-curved track, if the
curvat ur e r afbiueth sRiohest3e 28, évemd X5rdacingitle cexyedkratlopasadead she hancl®Ri00, t he
fourth swtch 25 is turned on and, if the curvature radius R of the curved
track i s equalpldifedwitgidatase blfguBioandthe fourth switch 25 is kept off
(S26). If the curvature radius R of the curved track is equal to or |ess

t han R100 angpthe fourth switch 25 is turned on (S26), the actuators 21 on
the vehicle front side and the vehicle rear side performthe contraction
operation in the-kr i : : i J SRl e

j ournal nenber 1&%g%@@ﬁ§%§%ﬁ#§?§c #ﬁ%?@%% e\%hﬁﬁgiggﬁﬁﬁgﬁ gg?ﬁ&g%%pthe
journal memger, 10 on 1 vehi;cl e. ' oy the right (S28). As a
result, t hgbt{/aé;ﬁicgfvén%tr?gg? H?‘;’/éht% ?&%ﬁ@énoﬁék?ﬁgg#g? @-a%:ng(ri'ved track having-the
curvature radi us equal or |less than R10 29) . 064] ef erring
to Figure 10, af & ff*ﬂ%%‘\cf'é‘ﬁll%ﬂ%??%%ﬁﬁeyn W&ﬁé%eﬁ%kgﬁgélzeﬂ the y¢ @8% track
havi ng the curvature radius equal to or |less than R100 (S29),.the second
switch 23 i dangFideds Téff“ieﬂ(‘%g’@)fh?e%fl}?ér SREUST o paertpe 8?\h"f31ﬁ§n€?§“ﬁ%€ I”@thf”r ont side
and the vehicle rear side return to the neutral state in the front vehicle
2 on the velsiuied thagle (92)sif e qusgtyre ragiys Rveths sumpdirasieifisend ta or s Bpe
vehicle front side and the vehicle rear side return to the state during the
| i near tracRl0Pathelfirsigw{isd2} is uO@E3In and, if the Fyvetiernadiue R efitbe powed h swit ch
25 is turned off (S33), the actuators 21 on the vehicle front side and the
vehi cl e rearrasi fesqualttoon gteatet et e fist awiechi 22 is ReptfafDii3).veHited e 2 on t he
vehicle rear side (S34), and the journal nenbers 10 on the vehicle front

si de and t heunehir€lQivsaass b derve@tratinistequd her $¢satieandirdongdtthefitst near track
traveling (535). As a result, the vehicle snoothly exits the left-curved

track havi ngihier Curiatebg ($RdinScRANA 216 (o viregs FbhaidRARONLE S8} eand
travels on the linear track again

rear side perform the expansion operation in the front vehicle 2 on the vehicle front
side (S4), the journal member 10 on the vehicle front side turns to the right, and the
journal member 10 on the vehicle rear side tumns to the left (85). [0057]
Furthermore, when the front vehicle 2 on the vehicle rear side enters the right-
curved track, if the curvature radius R of the curved track is equal to or less than
R100, the third switch 24 is turned on and, if the curvature radius R of the curved
track is equal to or greater than R100, the third switch 24 is kept off (S6). If the

curvature radins R of the curved track is equal fo or less than R100 and the third

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



(S 17). -31 - [0066] On the other hand, referring to Figure 9, if
the curvature radius R of the curved track is equal to or greater than R100
and the second switch 23 is kept off (S23), the actuators 21 maintain the
neutral state in the front vehicle 2 on the vehicle front side (S18). If
the curvature radius R of the curved trafk is equal to or greater than R100
and the third switch 24 is kept off (S26), the actuators 21 nmaintain the

neut ral st atgodehil J SPAL WRRIGE FuB7L R WEHLEEEA 0 34 AR (oW - AS 2

result, the vehic no y passes on t t-curv track having the

curvature radius..equal . to or,great.er. than R100 .(.S20). . [.0067 .
Referring tgfg(f—;#élﬁl?gmfﬁ,m tg\e/é’rghgﬂ@%het]ﬂ%m%e Fere 1@ r%iot%‘%f/%mg%s%aérsm%n e
| eft-curved track urvat ure radius equal to %reater han R100

ing the or
(520) -t he de it BreBon Aot Rt SE<CIeee TROHLD S s BR U e UR Bk ear o de
mai ntains the neutral state_in the fraont vehicles 2 on the vehicle front
side and t hé2yishitey @ryayse radige equad o or g han sl 9t he vehicl e smoothly
exits the left-curved track having the curvature radius equal to or greater
than R100 ah@l38lavel s on the linear track again (S17). [0068] As
expl ai ned above, wth the vehicle in the second enbodi nrent of the present
i nvention, the pRefetdtg wdigmenl, ier theevehle wadothipribeels ohGhedphberresht r ol | ed
by the actuators 21. Therefore, for exanple, the actuators 21 operate so as
t 0 correspogdclt Bavikethe comadhrt raidls, eqanldo bhieswihes RS 08 (83) delfest dvdtchi®@ | our nal
nmenbers 10 can nore surely enter the curved track at a small attack angle.
[0069] Thir d {EARAGHBMND), the actuators 21 on the vehicle front side and the vehicle rear side
return 1o 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 (S12).
[0059]
Furthermore, the third switch 24 is turned off (513), the actuators 21 on the
vehicle front side and the vehicle rear side return to the neutral state in the front
vehicle 2 on the vehicle rear side (S14), and the journal members 10 on the vehicle
front side and the vehicie rear side return to the state during the linear track traveling
(S15). As aresult, the vehicle smoothly exits the right-curved track having the
curvature radius equal to or iess than R100 (S16) and travels on the linear track again
(S17).
(00607
On the other hand, referring to Figure 9, if the curvature radius R of the
curved track is equal to or greater than R100 and the first switch 22 is kept off (83),
the actuators 21 on the vehicle front side and the vehicle rear side maintain the

neutral state in the front vehicle 2 on the vehicle front side (S18). If the curvature

radius R of the curved track is equal to or greater than R100 and the third switch 24



A vehicle in a third enbodi nrent of the present invention is explained
below. In the third enbodinent, as in the first and second enbodi nents, the
vehicle is explained by using a LRV as an exanple of the vehicle. A basic
configuration of the vehicle in the thié? enbodi nent is the sane as the
configuration of the vehicle in the fifst enbodi nent. Conponents the sane
as those in the third enbodi nent are expl ai ned by using reference nunerals

d whi ch I i 15k, | t t
i1 rorent 1 PoRAGGEC] e RER R 2) VBT oo B5 y R RP RLAER e REP oM ©

| anation of the third. enbadi . i
e A T

structure of the truck 7 in_the third, enbodi nent i xpl ained W th

ref erence t6ﬁPHemFW&@RRfHFWﬁ3yPF%%%W}??5V§€PH§S%Pﬂéig?ﬁﬁg%EHBQﬁ "h Figure
11. In Figure 11, a traveling direction of the vehicle is indicated by the
arrow A. A ﬁ'ﬁldﬂsﬂte%@kﬁﬁquﬂ@eaﬁ@%ﬁ?@rR@P GO sposed on the vehicle front side
of the truck 7. A coupling section 32 and an interlocking | ever section 33
are provi de@dei]the first coupling nenber 31. The coupling section 32

coupl es the journal nmenber 10 and the truck frane |ateral beam 9a. The
coupl i ng sect i onR&2mring thatiged 10.ccven dier the veidesmootilepagsiselt dn @ rigbt-i on from
the truck frame | ateral beam 9a toward the journal nenber 10 and is

attached by cavsphedl gaindois buivatkdradivertyed] té or tleetey tlan ®160\(B2Mhthdi r ect i on
of the truck franme | ateral beam 9a. [007]] The interlocking | ever

section 33 js,fokmdntiQe extigBdroal 9agaidi@e velick! reard setghhiudimade rditrglct i on
fromthe truck frane |ateral beam 9a on the vehicle front side toward the

center of thg.tf F%léfﬁcfrft %@cl%s 2 AnGRUPHING BhTki @3 d he REQVIcGeE sife (Sh®). di st al

end of the inter Ing Iever section 33. This coupling pin 33a is arranged

20 o2 e AP R L LI BB e

X - 33 S g Fésu r%cv .
directi on |‘f}f fhe C_EnFer between on the ve e front side and
t he vehi cl eragli%greql?&lﬂ ?oebr ér%g%;z Jhan R100, and travels on the linear track again (S17).

(00621

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

Referring to Figure 9, from a state in which the front vehicle 2 on the vehicle
front side is traveling on the linear track (S1), when the vehicle enters the left-curved
track (S22), if the curvature radius R of the curved track is equal to or less than R100,
the 5econd switch 23 is turned on and, if the curvature radius R of the curved track is
equal to or greater than R100, the second switch 23 is kept off (823). If'the
curvature radius R of the curved track is equal to or Jess than R100 and the second
switch 23 is turned on (S23), the actuators 21 on the vehicle front side and the
vehicle rear side perform the contraction operation in the front vehicle 2 on the
vehicle front side (S24), the journal member 10 on the vehicle front side turns to the

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

[0063]



A second coupling nmenber 34 is disposed on the vehicle rear side of the
truck 7. The second coupling nenber 34 is arranged to be opposed to the
first coupling nenber 31. A coupling section 35 and an interl ocking |ever
section 36 are provided in the second C%Bpling menber 34. The coupling
section 35 couples the journal nmenber I6Yand the truck frane |ateral beam
9a on the vehicle rear side. The coupling section 35 is formed to widen in

e e o dt BuflhLERL A LIRS LMK o (RTRRIR REALIPEAL 9. foAVar o | he

journal menber 1 by a spherica e center in the

hi cl i dt h_di i, f the t f I -b . 7
vohi e o 1 O g POl bt bEATSA Ut sPSRR AR LHHEL,
I i tudinal__di ti fromt t k f | at | b 9 th hi cl
onon el O getion, L ERAE ek, AL SLSLaL, BaRmSs en. e, v ol

at the distal end of the interlocking, |lever section 36. The |ong hole 36a
is formed t&aekisaqualta of geeaies hag Fel W0othg ifowad svafchdh e kepton! (chéb:oglifébfpond to
the coupling pin 33a of the first couplin% menber 31. The coupling pin 33a
of the firsturetpt fadipsienbbe cBved Hgage AW thor Jees then gl 1ABlad B8dowkh t he
second coupling nmenber 34. In the linear traveling state, the coupling pin
33a i s | ocateflch 25 tsherned mhéB24)ntht ketuwtohd il @ thonghitisdiordkiddiandétei on of t he

| ong hol e 36a. [0074] A pair of stopper nenbers 37 is provided in
each of thevéifitle ked cpiEetfatatial cobeattonIpenrion hethedtune behitle arin the de and t he
vehicl e rear side. The stopper nenbers - 34 - 37 are arranged spaced apart

from edges QuhidiBeRUlR(SSTI8S jbindinBer®hi10lg thd Micldibaciiionmef otihe _
coupling section 32 of the first coupling nmenber 31 or the second coupling

section 35 gk [NeqSeaeRd LOHRLI0GnTRIRSCISfkaS §d88urhOid RIULAL @25 N1e A vot al

movenent on the outér sides in the vehicle wdth direction of the first

coupl 1ng mephely, e ALl S BaRANE. Al HORATRIVE] wid: ndhhd A cShopREr Menbers

37, stopper rti a are provi sections I n contac
coupling section 3 he cogﬁbéﬂgﬁﬁection 35. Inpact during contact of

Ol‘ltg
the first COOPFFAPIIRADES B0 econd coupling menber 34, and the

st opper nenber 37, can be relieved.
[0064]

Referring to Figure 10, after the vehicle smoothly travels on the left-curved
track having the curvature radius equal to or less than R100 (§29), the second switch
23 is turned off (S30), the actuators 21 on the vehicle front side and the vehicle rear
side return to the neutral state in the front vehicle 2 on the vehicle front side (S31),
and the journal members 10 on the vehicle front side and the vehicle rear side return
to the state during the linear track traveling (S32). [0065]

Furthermore, the fourth switch 25 is turned off (S33), the actuators 21 on the
vehicle front side and the vehicle rear side return to the neutral state in the front
vehicle 2 on the vehicle rear side (S34), and the journal members 10 on the vehicle
front side and the vehicle rear side return to the state during the linear track traveling
(S35). As aresult, the vehicle smoothly exits the left-curved track having the

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

(S17).



[ 0075] An actuator 38 is provided in the truck 7. The actuator 38 is
arranged al ong the vehicle wdth direction, and is configured to be capable
of reciprocatingly noving in the vehicle width direction. One end of this
actuator 38 is attached to one of the interlocking | ever sections 33 and 36
in the first coupling nenber 31 and the decond coupling nenber 34 so as to
be pivotable around an axis extending in the vehicle vertical direction.
The ot her eqﬂ 8% the actuator 38 is attached to a truck frame | ongitudi nal
beam 9b on t 8 ]raveling direction left side so as to be pivotable around

t he axi s extendi in the vehicle vertical direction. In.Figure 11, the
actuator 38 is igghmﬁg FH@“Q{@%%F@f63¥%¥e%1¥&mcﬂ§”§ﬁ¢€%§ﬁﬁﬁ@f second
restoring rod 39 is_provided in the truck 7. anot her exampl e

hori zont al dFaRPEraskys Weahiosvicasder ha %b@ 2l t@%éﬂ%@&\ﬁ&d} %%tsdieph@f% rod 39.

The second restoring rod 39 is arranged along the vehicle width direction
and is confi(§utethetastupeory 2t raetialbltes neutehdatg ahihe|fwnhivelipledi enelde ivelricleOne end
of the second restoring rod 39 is attached to one of the interlocking |ever
sections 33 famdsids (DI8)t hE the cetvatwouplivad afebesrva trackds ehealde oogtaieoupl i ng
menber 34 so as to - 35 - be pivotable around an axis.extending in the
vehi cl e ver ttheak 1 0di andahé thivd sPhehQihiekeent (826 e wanond2t estigrintge rod 39 is
attached to the truck frane |ongitudi nal beam 9b on the traveling direction

right side seuag si:@ Dehdivet abide 2bauRdvdiie: @4t Sderdiendi Agairgsulthgevehicl e

vertical direction. [0077] An exanple of the structure of the second
restoring rqg3Q 2sBEH WeUbr-Lehel 8RdEh Ao hUhifattde rAiR LANor 0d 40
ext endi ng aloﬁg fhgmﬁgﬁgifudinal direction of tﬁgmsecoﬁd ?gs%of%ng ?od 39,

and a cylindr] [ I.c4d extending along the | ongitudinal direction,
are providegF?% eﬁg%éégggéséﬁétoring rod 39. A head section 40a is provided

at the distﬁ&%ﬁﬁd of the piston rod 40. A cap section 40b is provided at
t he proxi ma of the piston rod 40. A rod section 40c extends between

t he head section_ 40a and_t he p section 4Qb.. A coil spring 42.i.s provided
[ an it or nal _SRACEIGRO Frte il aertFe e Subalh SRR TS or ovi ded
on an inner circunferential wall of the internal space_of the cylinder 41

such that t#svebieckdvingghe suyamrordaseary&or geaechapRd8 6Bt Bee. The

coil spring 42 is arranged in this recessed section 4la. Furthernore, guide
washers 43 ateatorepevtthe edhycldiftopbsidel ard thegelhiciener side maatansihe peutigl dt h
direction of the coil spring 42. [0078] The gui de washers 43 are
pressed agaitastn thetffonemelsclien 2 tohehs/edliide ol scdehandi theeehidn redr sidedSEBcessed
section 4l1la by pressure fromthe coil spring 42 in the conpressed state The
rod secti onadfeesaft, thbeckitlstsemortod edibs ths lddircangedhdkdhapagsht biworgle t he coi |
spring 42 and the guide washers 43. One of the head section 40a and the cap

section 40baji%s com k@b GdatbPthapMI0ESd tihelLai the Sipedrnthck 2ouhik €7T)ENgAgi Ng
with the guide washer 43 during novenment in the |ongitudinal direction of
t he piston[006m
As explained above, with the vehicle in the second embodiment of the present

invention, the pivotal movement of the journal members 10 can be controlled by the

actuators 21.  Therefore, for example, the actuators 21 operate so as to correspond

to the curved frack, and the wheels & attached to the journal members 10 can more

surely enter the curved track at a small attack angie.

[0069)

Third Embodiment



rod 40. [0079] - 36 - Regardi ng such a vehicle in the third

enbodi nent, an operation in traveling a curved track is explained with
reference to Figures 4 and 11. \Wen the front vehicle 2 on the vehicle
front side, enters the curved track, first, the pair of wheels 8 on the
vehicle front side enter the curved track-and the wheel flange 8b of the
wheel 8 on an outside rail side of the curved track, cones into contact
with the track 1. At .this point, force directed to the .inner. si in the
vehicle width di re&HHd %B‘é‘ﬁgﬁf%ﬁﬁ%mﬂf@ejPBﬁFH%PV?fHWéF Rt alF‘F%g?%PWe wheel
fl ange 8b. Therefore, the journal nber 10 turns around an attaching
section of tRéhewirglerhgdurt asnn 83 st PHacend SMOCURINth HEHEF 531 and t he
truck frame |lateral beam 9a, the wheel 8 on the outside rai] side noves to
the vehi cl e dxplaineddydsingantdR Ve aptesanplg opthe yphicksi debasig cordicyeativnwés to the
vehi cl e rear side. [0080] At this point, the first coupling nmenber 31
and the secachdvdaciphi thg thishdebodheniis st saing aasconfiginmhompt theeablicon her
according to engagenent of the coupling pin 33a of the first coupling

menber 31 angk fikeethbitimbnd. e Goapwknts hie aee anthosoimpthe tigraenbedimddt are
Therefore, the journal nmenber 10 on the vehicle rear side turns in the

opposi te di egplained behisihPeeficned hitgledisBe hides Which Afe fhouimaks REDRIHI0 on
the vehicle front side. In the journal nenber 10 on the vehicle rear side,

the wheel 88 hedRH:si d€ofBbhens! dEefRVEsn st REMEERNE Jd8REnSkde, and
the wheel 8 on the inside rail side noves to the vehicle front side. At

this point, F%Qginp&i rmgi&et %xgﬁ@aﬁ_oﬁ @E}g thii®erh gagxgt, m&%&nwt@@am@enﬁghi cle

front side owar ehicle tront si the angle O with reference

to the center Q. of .t.,he curvature radi R-.of. the curved track. The wheel 8
and t he jougﬁﬁ‘g}'o ﬁ%berveg‘ﬁﬂeoﬁ t?W%“v@%i"%:ﬁ? ?rgnatf side turn toward the vehicle

rear side bY(hhf angle 9 with reference to the center 0 of the curvature
radius R of 4H& - 37 - curved track. As a result, the mddle point 14 of

the truck frane 9 passes the center hetween th air of tracks 1.
Thepstmcture of the truck 7 in the third embod?mgnt is explained Wit%

reference to the truck 7 in a linear traveling time state shown in Figure [1. In
Figure i1, a traveling direction of the vehicle is indicated by the arrow A. A first
coupling member 31 is disposed on the vehicle front side of the truck 7. A coupling
section 32 and an interlocking lever section 33 are provided in the first coupling
member 31. The coupling section 32 coupies the journal member {0 and the truck
frame lateral beam 9a. The coupling section 32 is formed to widen in the vehicie
width direction from the truck frame lateral beam 9a toward the journal member 10

and is attached by a spherical bush in the center in the vehicle width direction of the
truck frame lateral beam 9a.

[0071]

The interlocking lever section 33 is formed to extend along the vehicle
longitudinal direction from the truck frame lateral beam 9a on the vehicie front side
toward the center of the truck frame 9. A coupling pin 33a is provided at the distal

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



[ 0081] The first to fourth switches 22, 23, 24 and 25 configured the
sane as those in the second enbodi nent, are provided in the vehicle in the
third enbodiment. A control flow of the actuator 38 involved in swtching
of the first to fourth switches 22, 23, 24 and 25 during curved track
passage of the vehicle in the third enbotfi-nent is different fromthe
control flowin the second enbodi nent in points explained bel ow Wen the
first switch 22 _is_turned on, the actuator 3 rforns the contraction
operation i n®Hh&c pf SRt el BRI R e S EOF SR 18 PRI SRR GH RS ¢ hi r o
switch 24 is turned on, the actuator 38 perfaorms the contraction operation
in the frontheeticeisd on thp veelofeni side ape e vehige reaids- t he second switch 23
is turned on, the actuator 38 perforns the expansion operation in the front
vehi cl e 2 on[00A2] vehicle front side. Wen the fourth switch 25 is turned
on, the actuator 38 perforns the expansion operation in the front vehicle 2
on the vehicl e reasecshdieoudi@@82¢mber 34 is disposschbaitredhmboneer sidé vhthe hraclkehi cl e
in the third enbodi nent of the present invention, effects the sane as those
in the first7 eniedeo@idtcoapinohieaibbeth islaragdditd booppdsbe td theHirstaouplingng
menber 31 and the second coupling nenber 34, pivot in association with each

ot her. Ther gh@h8esr s1he A @HbNAL sERIBRES 240 aPMickRekME Nk ScdtRAneHrde turns in
association with the journal nenber 10 on the vehicle front side.

Ther ef or e, L gt i d A ehicle
body 6, can3¥§§F%{ fﬂg$k?ﬁggrﬁﬁ%%fﬁ£%ﬁﬁggu{%ﬁﬁ&%ngi%Q%Eggf%gﬁﬁgfﬂ%enbers
10 on the vehigle, 1 ont oSl enAngal Ay B8 8alnheganfaR AWl y turn i
associ ati on”'Ww each other so as to correspond to e curved track w thout
separately ving...As a.r It the wheel.s .8 ovided.in the journal nenber
10, changes 8cgggl{nétsgaf%eﬁliséh@eﬁgto\mge&Lgtl@%g\fe Wl(gg direge M ARG a1 ong
the curved track. The eels 8 can,enter the curved track at smal | attack
angl e. [ 008%Jck frame IWﬁ\g’ﬂb?%%&}W%@ g’eilﬂmf‘ﬂé"eﬁwqrdse?ﬁﬂ}o‘aia dgﬁ’a’t he present
invention, the second restoring rod 39 allows the first coupling nmenber 31
and the secépigricaupsh ilgthaempier inghe vehiels width dredion phe/ Bvddiramaiatergur i ng
curved track traveling of the vehicle to a state during |linear track
travel i ng obeanh@avehicle. Furthernore, the second restoring rod 39 can
absorb swing of the first coupling nmenber 31 and the second coupling nenber
34 during tf®7B} near track traveling. It is possible to prevent occurrence
of deflection of the journal nenbers 10 and the wheels 8 involved in such
swi ng. Ther ef or eThd ihtetlscking &val gection B oprfowedtto avehd apngtitBdidhidly during the
|l inear track traveling of the vehicle. [0084] Wth the vehicle in the

third enbodjogemidif dibeid Bs@nhe irBMeRihORerd Read Ok YakR vafcie&ncqad rol the
pi votal novenent of the first coupling nmenber 31 and the second coupling

menber 34, @f{ﬁé %&@t&ﬂ%@h@&m@ggﬁgo]ﬁiln e@&%@tiﬁgﬁgg@d ASht QisEOEAESPRRD to the

curved trac SO t tot Irst coupling nenber 31

and the Sec'ogagoglﬁég llaci'vglgse%ﬁgg 8. S%hg f’o@lg HOE 862 Psrfgl'r}fec?{&te?('{tentdng t}?e%e\ﬁ?c% track at

a small att

longitudinal direction to correspond to the coupling pin 33a of the first coupling
member 31. The coupling pin 33a of the first coupling member 31 engages with the
long hole 36a of the second coupling member 34.  In the linear traveling state, the
coupling pin 33a is located in the center in the vehicle longitudinal direction of the
long hole 36a.

[0074]

A pair of stopper members 37 is provided in each of the truck frame lateral

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



[ 0085] The enbodi nents of the present invention have been expl ai ned
However, the present invention is not limted to the enbodi nents expl ai ned
above. Various nodifications and alterations are possible on the basis of
the technical idea of the present invention. [0086] - 39 - For
exanple, as a first nodification of the ¥nbodi nents of the present

i nvention, regarding conposition of the vehicle inthe first to third
enmbodi nents, the nunber of front vehicles 2 and the nunber. of jnternedi ate
vehi cl es 3 niyarpardngolepased 2ppd Horhesisss PR e el fiitsg i“i"n@ﬁt‘??mg‘s"q g as the
trucks 7 are provided in the front vehicles 2 and the one internediate
vehi cl e 3 i slizctiamgeidic sevnibgricetio 13w the St cowting|neanizr A9y it wgesls
effects the sane as the effects explained in the enbodi nents can be

obt ai ned. [ GR87Ffing section AS ofiths semmd cooplirfd manbarddod ashe remtrodireitgalof t he
present invention, a rubber vibration insulator may be provi ded instead of

t he gui de washeinhBdothetdigerserehdiheeshiold wigth dicbc86n oFthetfharovopkng it is
possi ble to absorb a swing of the first coupling nenber 31 and the second

coupl i ng merkghba34] Rk detoRf ERBlihy Blehher 8 ek tRE QU HE Reents SRt on of
the journal nmenbers 10 and the wheels 8 involved in the swing. [0088] :

As a third meﬁé %tairQPrchﬁdetdhﬁ s&Radin®M & @fth thecdpaseMetibRventien, in the

third and fourth enbodi nents, a control operation anmount of the actuators

I b S L R
vehicle can sg'c%)rn cgtq;%?r}ghﬁlgmgerr%\ﬁ?lancp %etsn)%pgruﬁ’u\e/nqgertf 7‘?84(11 be relieved.
[0075]

An actuator 38 is provided in the truck 7. The actuator 38 is arranged along
the vehicle width direction, and is configured to be capable of reciprocatingly
moving in the vehicle width direction. One end of this actuator 3§ is aftached fo
one of the interlocking lever sections 33 aﬁd 36 in the first coupling member 31 and
the second coupling member 34 so as to be pivotabie around an axis extending in the
vehicle vertical direction. The other end of the actuator 38 is attached to a truck
frame longitudinal beam 9b on the traveling direction left side so as fo be pivotable
around the axis extending in the vehicle vertical direction. In Figure 11, the

actuator 38 is in a neutral state.

[0076]

As an example, a second restoring rod 39 is provided in the fruck 7. As
another example, a horizontal damper may be provided instead of the second
restoring rod 39.  The second restoring rod 39 is arranged along the vehicle width
direction ﬁnd is configured to be retractable in the vehicle width direction. One end
of the second restoring rod 39 is attached to one of the interlocking lever sections 33

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



[ 0089] As a
I nvention, in the
38 operate may be

and the operation
correspond to the
the curved track.

fourth nodification of the enbodi nents of the present
fourth enbodi nent, timng on which the actuators 21 and
set so as to correspond to a traveling route in advance
of the actuators 21 an% 38, may be controlled so as to
set timng. The wheel'$°8 nore - 40 - surely run al ong
The wheel s can travel nore closely along the track.

Reference Signs Ltlabﬁg alo%gg 9.11 a%i-gre%ﬁdi%grif ke Qéﬁl*&ilecxlze?tical direction. The other

pivo

end of the second restoring rod 39 is attached to the truck frame longitudinal beam

9b on the traveling direction right side 5o as to be pivotable around the axis

extending in the vehicle vertical direction.

[0077]

An example of the structure of the second restoring rod 39 is explained with

reference to Figure 12. A piston rod 40 extending along the longitudinal direction

of the second restoring rod 39, and a cylindrical cylinder 41 extending along the

longitudinal direction, are provided in the second restoring rod 39. A head section

40a is provided at the distal end of the pistonrod 40. A cap section 40b is provided

at the proximal end of the piston rod 40. A rod section 40c extends between the

head section 40a and the cap section 40b. A coil spring 42 is provided in an

internal space of the cylinder 41.

A recessed section 41a is provided on an inner

circumferential wall of the internal space of the cylinder 41 such that the coil spring

42 can be arranged in a compressed state,

recessed section 41a.

The coil spring 42 is arranged in this

Furthermore, guide washers 43 are respectively disposed at

both ends in the vehicle width direction of the coil spring 42.  [0078]

The guide washers 43 are pressed against both ends in the vehicle width |

direction of the recessed section 41a by pressure from the coil spring 42 in the

compressed state.

The rod section 40¢ of the piston rod 40 is arranged to pass

through the coil spring 42 and the guide washers 43.  One of the head section 40a

and the cap section 40b is configured to compress the coil spring 42 while engaging

with the guide washer 43 during movement in the Jongitudinal direction of the piston

rod 40,

10079]



3l nternedi ate vehicle 4Connecting section 5Pin connector 6Vehicle body
7Truck 8Wheel 8a, Sc Axl e 8bWieel flange 9Truck frame 9aTruck frane | ateral

beam
- 36

Regarding such a vehicle in the third embodiment, an operation in traveling a
curved track is explained with reference to Figures 4 and 11.  When the front
vehicle 2 on the vehicle front side, enters the curved track, first, the pair of wheels 8
on the vehicle front side enter the curved track and the wheel flange 8b of the wheel
8 on an outside rail side of the curved track, comes info contact with the track 1. At
this point, force directed to the inner side in the vehicle width direction is applied to
the journal member 10 from the wheel flange 8b.  Therefore, the journal member 10
turns around an attaching section of the coupling section 32 of the first coupling
member 31 and the truck frame lateral beam 94, the wheel § on the outside rail side

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

vehicle rear side.

[0080]

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

outside rail side moves to the vehicle rear side, and the wheel § on the inside rail side

moves to the vehicle front side. At this point, the pair of wheels § and the journal

mermber 10 on the vehicle front side turn toward the vehicle front side by the angle &
with reference to the center O of the curvature radius R of the curved track. The
whee! 8 and the journal member 10 on the vehicle rear side turn toward the vehicle

rear side by the angle 6 with reference to the center O of the curvature radius R of the



9bTruck frame | ongitudi nal beam 10Journal nenber 11Coni cal rubber
12Coupl i ng nmenber 13,37 Stopper nenber 13a, 37a Stopper rubber 14First
restoring rod 15Pi ston rod 15a Head section -41 -

-37-

curved track. As a resuit, the middie point 14 of the truck frame 9 passes the center

between the pair of fracks 1.

[0081]

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

is turned on, the actuator 38 performs the contfraction operation in the front vehicle 2

on the vehicle rear side. When the second switch 23 is turned on, the actuator 38§

performs the expansion operation in the front vehicle 2 on the vehicle front side.
When the fourth switch 25 is turned on, the actuator 38 performs the expansion
operation in the front vehicle 2 on the vehicie rear side. {0082}

As explained above, with the vehicle in the third embodiment of the present

invention, effects the same as those in the first embodiment are obtained. In

addition, the first coupling member 31 and the second coupling member 34, pivot in

association with each other. Therefore, the journal member 10 on the vehicle rear

side turns in association with the journal member 10 on the vehicle front side.
Therefore, even if the truck 7 is affected by force acting on the vehicle body 6, cant,

slack, or the like in the curved frack, 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, changes to a state in which the wheels 8 more



15b Cap section 15cStopper section 15dRod section 16Cylinder 16a, 16b End

17Coi | spring 18Cui de washer 19Rubber nenber 21, 38 Actuat or
.38 -

surely run along the curved track. The wheels 8 can enter the curved track at a

small attack angle.

[0083]

With the vehicle in the third embodiment of the present invention, the second

restoring rod 39 allows the first coupling member 31 and the second coupling
member 34 to return from a pivoted state during curved track traveling of the vehicle

to a state during linear track traveling of the vehicle. Furthermore, the second

restoring rod 39 can absorb swing of the first coupling member 31 and the second
coupling member 34 during the linear track traveling. It is possible to prevent
occurrence of deflection of the journal members 10 and the wheels 8 involved in

such swing. Therefore, it is possible to improve traveling stability during the linear

track traveling of the vehicle. [0084]

With the vehicle in the third embodiment of the present invention, the actuator

38 can control the pivotal movement of the first coupling member 31 and the second
coupling member 34. Furthermore, the actuator 38 operates so as to correspond 1o
the curved track, so that the wheels 8 linked to the first coupling member 31 and the

second coupling member 34 can more surely enter the curved track at a small attack

angle.

[0085]

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

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

present invention.

[0086]



22First switch 23Second switch 24Third switch 25Fourth switch 31First
coupling nmenber 32Coupling section 33Interlocking | ever 33a Coupling pin

34Second coupling nmenber 35Coupling section
' - 39.

For exampie, as a first modification of the embodiments of the present
invention, regarding composition éf the vehicle in the first to third embodiments, the
number of front vehicles 2 and the number of intermediate vehicles 3 may be
different from those in the embodiments, as long as the trucks 7 are provided in the
front vehicles 2 and the one intermediate vehicle 3 is arranged between the two front

vehicles 2. Advantageous effects the same as the effects explained in the

embodiments can be obtained,

[0087]

As a second modification of the embodiments of the present invention, a
rubber vibration insulator may be provided instead of the guide washer 43 of the
second restoring rod 39. Furthermore, it is possible to absorb a swing of the first
coupling member 31 and the second coupling member 34, and to effectively prevent

occurrence of deflection of the journal members 10 and the wheels 8 involved in the

swing.

[0088]

As a third modification of the embodiments of the present invention, in the
third and fourth embodiments, a control operation amount of the actuators 21 and 38
may be changed so as to correspond to the curvature radius R of the curved track.

The wheels 8 more surely run along the curved track. The vehicle can more
smoothly travel on the curved track.

[0089]

As a fourth modification of the embodiments of the present invention, in the
fourth embodiment, timing on which the actuators 21 and 38 operate may be set so as
to correspond to a traveling route in advance and the operation of the actuators 21

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



36l nterl ocking | ever 36a Long hol e 39Second restoring rod 40Pi ston rod 40a
Head section 40b Cap section 40c Rod section 41Cylinder 4la Recessed

section
- 40 -

surely run along the curved track. The wheels can travel more closely along the

track.

Reference Signs List

[0090]

I Track

2 Front vehicle

3 Intermediate vehicle
4 Connecting section
5 Pin connector

6 Vehicle body

7 Truck
8 Wheel
8a, 8¢ Axle

8b Wheel flange

9 Truck frame

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

11 Conical rubber

12 Coupling member

13, 37 Stopper member

13a, 37a Stopper rubber

14 First restoring rod

15 Piston rod

152  Head section



42Coi |

spring 43Gui de washer A, B,

MCSLLP 43 d ai ns

15b  Cap section

15¢  Stopper section

15d  Rod section

16 Cylinder

16a, 16b End

17 Coil spring

18 Guide washer

19 Rubber member

21, 38 Actuator

22 First switch

23 Second switch

24 Third switch

25 Fourth switch

31 First coupling member
32 Coupling section

33 Interlocking lever
332 Coupling pin

34 Second coupling member
35 Coupling section

36 Interlocking lever
36a Long hole

39 . Second restoring rod
40 Piston rod

40a  Head section

40b  Cap section

C Arrow Di stance OCenter a, 13, 0 Angle

-47 -



|.A low floor vehicle conprising: a truck arranged under a vehicle body; a
truck frame configured as a frame nenber of the truck; a pair of
wheel s being p votabl e i ndependently from each other around a sane axis
whi ch extends in a vehicle width direction, and traveling on a track;

a journal nmenber which couples the pair-6f- wheels and is attached to the

truck frane; a truck frane | ateral beam arranged al ong the vehicle
wi dt h directhﬁn igpg %gsition closer to a center in a vehicle |ongitudinal
direction of “the ¢KfPame than the journal menber; and a pair of

truck frame | ngibudi al beans extending along the vehicle |ongitudinal
direction i n“the v&RP¢e width direction with respect to the pair of

wheel s, and di sposed spaced apart from each other in the vehicle width
direction, 4la Thpeesediet @ pair of wheels, the journal nenber, and the
truck frame | ateral beam are provided on each of a vehicle front side and a
vehi cl e rear43i deCofl spfreg t ruck; wherein the journal nenber can turn with
respect to the truck frane; wherein a coupling nenber which coupl es

t he journal #FnbeGuidndvashe truck frane | ateral beamis provided;

A, B, C Arrow
D Distance
O Center

a, B, 8 Angle



wherein the coupling nmenber is attached to a center in the vehicle wdth
direction of the truck frane |ateral beamto be pivotable around an axis
extending in a vehicle height direction, 44 wherein a restoring rod
or a horizontal danper configured to be retractable in the vehjcle

| ongi tudi nal direction is arranged begﬁgen one of the pair of ¥ikdek f rane

| ongi tudi nal beans and the coupling nenber, one end of the restoring rod or
t he horizontal danper being attached to the journal nenber, the other end
of the restoring rod or the horizontal danper being attached to the truck
frame | ateral beam wher ei n ancaghyat or configured to be capabl e of
reci procatingly nove in the vehicle longitudinal direction is arranged

bet ween the ot hefovPfiodMRhRAl for@friddick frame longitudi nal beams and the
coupling menber, one end of the actuator being attached to the journal

menber, the OtQ?ﬁmﬁBH&&%ﬁHﬁBﬁP&@%@%ﬁéogﬁi”9 attached to the truck frane

| at eral beam opefations o tuator are controlled so as to

correspond to i tr | ] f the.vehicle and a curved
traveling stat%t%?gﬁﬁémJgﬁﬁgwgggﬂ%@%@%ig?ﬂ%ﬂf%ﬁﬁﬁgﬁkﬁenber can turn with
rovided in the

respect to the truck fr . and . A stopper nmenber .p

truck frane isag?ygﬁaéﬁggg?ﬁﬁéﬂw¥ﬂ&3Egﬂﬁﬁﬁﬂﬁghéﬂﬁéﬁﬁgﬂﬁwfﬁ@u? &£8PS ng rod
or the horizontal danper, and, bet n the cqupling nmenber and t he actuator,
so as to B‘élsc"g'ﬁg}b?’ge S 1R Griehg 1S ‘?ﬁ‘l‘igf@&ﬁiﬁ’&’tmﬁﬂfﬁeﬂ%%%%Flﬁng nenber so as
to regul ate pivotal novenent of the couptiqg menber. 2. A low floor vehicle
conprising: a fIUERal ARy edichewples theahicatevissdandgs ettasbrd forthere confi gured

as a frame menber of the truck;
truck frame;

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

a pair of truck frame longitudinal beams extending along the vehicle
longitudinal direction in the vehicle width direction with respect to the pair of wheels,
and disposed spaced apart from each other in the vehicle width direction,

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

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

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

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

a vehicle height direction,



a pair of wheels being pivotable independently from each other around a
sane axis which extends in a vehicle wwdth direction, and traveling on a
track; MCSLLP 45 a journal nenber that couples the pair Pﬂpheels and
is attached to the truck franme; and a truck frane | ateral “beant
arranged al ong the vehicle width direc%ion in a position closer to a center
in a vehicle longitudinal direction oﬁ the truck frame than the journa
menber; and a pair of truck frame |ongitudinal beans extendi ng al ong
the vehicle longitudinal direction in the vehicle width direction with

respect to thevgRidin 0kesthiarl ®d orBhoisRASREpSPGHTEARPL helrE@B:BACH Ot her in
the vehicle width direction, wherein the pair of wheels, the journal

menber, ande thgcit 1M uifanerd abe Bl REAM A B PLAVHABH pOR o886 #Im@ Vehicle
front side and a vehicle rear side of 'the truck; wherein the journal menber

can turn %ﬁ@tuﬁgﬁpﬁ&tmst falde CW@E rﬁern’?dgﬁ;(fne end of ﬁleije%]tg%in%f)dﬂpdri g _member

i ncl udi ng a Ttoupling section ext ends between t Journal nenber and

h K .fr. I - _ hi i i | ocki
e LUk LBl AL MEATLRAS, NEGAS ARl Ah 8RR et ooking

| ever section al ong ongi tudi na rection from

t/gﬁi E:Ir gcik Srfesgc?ig% rlagg)?l“chael hol%&%rq%a} e\{n\%gaq’ b%in%%ﬁgc redotg tltleht?uctkrtj’rje?rge {age%a eacl)r];l, the

wherein an actuator configured to be capable of reciprocatingly move in the
vehicle longitudinal direction is arranged between the other of the pair of truck frame
longitudinal beams and the coupling member, one end of the actuator being attached
to the journal member, the other end of the actuator being attached to the truck frame
lateral beam,

operations of the actuator are controlled so as to correspond to a linear
traveling state of the vehicle and a curved traveling state of the vehicle, whereby the
journal member can turn with respect to the truck frame, and

a stopper member provided in the truck frame is arranged between the
coupling member and the restoring rod or the horizontal damper, and between the
coupling member and the actuator, so as to be capable of coming into contact with

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

2. A low floor vehicle comprising:
a truck arranged under a vehicle body;
a truck frame configured as a frame member of the truck;
a pair of wheels being pivotable independently from each other around a same

axis which extends in a vehicle width direction, and traveling on a track;



wherein a second coupling nenber including a coupling section which extends
between the journal nenber and the truck franme |ateral beamon a vehicle
rear side, and an interlocking | ever section which extends alonﬂ¥é§e .
vehicle longitudinal direction fromthe truck frame | ateral beardf wef d t he
center of the truck franme of the vehlcle is provided; MCSLL P 46

wherein the coupling section is attached to a center in the vehicle width
direction of the truck frame |ateral beam so as to be pivotable around an

axi s extending in a vehicle height direction; wherein a coupling pin
is attached t o agoghstabmpadhefcoapes ofe ﬁah%fwfe@!slaﬁaké Rech&VRMhSBEEE ONS i N
the first coupling nmenber and the second coupling nenber; wherein a

| ong hol e @xhending in the vehicle |ongitudinal dlrection is provided at a
di stal end of the other of the interlocking | ever sections in the tirst

coupling nmenber, apd frtaﬁx% 1§t%9a@ 'Bgarﬁ QLR erd%l he K/ﬁln andyidih di ecu}é\{gﬁ{ ? in the

coupling p|n and the | ong hol e engage eac her, he first
I
(s:)(;llighlr g%l 53%,[ : 1@% C\;ﬂl\n@ tgggtgﬁﬁggﬁegv&g&@ ddn% Li&ﬁqbcgltec?&?oﬁ%le rucg riira s Halbm th

respect tqht%en} y%k Eranﬁ wherein a restoring rod or a horizontal

danper bei'hg “ar ﬁlg@ g the vehicle width direction and being

retractable in the ehlc e width g ction is ro id%ﬁ in the truck, one
inp bl 8

end of the res?BWﬂﬁ UPQH TERC Py PAEXERASA vehitlfched to one of
the interl ocki { ver sectlons of the first coupling nenber and the second
coupl i ng %Eﬁﬁélna E”B?ﬁéﬁt@ﬁﬁlﬁﬁfWﬁ@l@é§?ﬁFWﬁﬁ“ﬁ8ﬁm o hppaif of Whedis.al
danper belng attached to one of the pair of truck frame |ongitudinal beans,
wher ei n aAn@disnacdspassil agarhfioangsell other in the vabicle widéh diesstioni ng rod or the
horizontal danper in the vehicle width direction, and being capable of
reci procat i ngl yhenowi thg pium of héresletihe joarnai dtembdt,raadtthmnudisfrqnn@iaitaiﬂd in the
truck, one end of the actuator being attached to one of the interl ocking
| ever secbeansregfrotided bi esdh of a vehicle front side and a vehicle rear side of the truck;
wherein the journal member can turn with respect to the truck frame;
a first coupling member including a coupling section which extends between
the journal member and the truck frame lateral beam on a vehicle front side, and an
interlocking lever section which extends along the vehicle longitudinal direction
from the truck frame lateral beam toward a center of the truck frame of the vehicle is
provided;
wherein a second coupling member including a coupling section which
extends between the journal member and the truck frame lateral beam on a vehicle
rear side, and an interlocking lever section which extends along the vehicle

longitudinal direction from the truck frame lateral beam toward the center of the

truck frame of the vehicle is provided;



MCSLLP 47 coupling nenber and the second coupling nmenber, the other end of
the actuator being attached to the other of the pair of truck frane
| ongi t udi nal beans, and operations of the actuator are controlled so
as to correspond to a linear traveling state of the vehicle and@%hrved
traveling state of the vehicle, whereby the journal nenber can turn with
respect to the truck frane. 46
wherein the coupling section is attached to a center in the vehicle width
direction of the truck frame lateral beam so as to be pivotable around an axis
extending in a vehicle height direction;
wherein a coupling pin is attached to a distal end of one of the interlocking
lever sections in the first coupling member and the second coupling member;
wherein a long hole extending in the vehicle longitudinal direction, is
provided at a distal end of the other of the interlocking lever sections in the first
coupling member and the second coupling member; and
wherein the coupling pin and the long hole engage with each other, whereby
the first coupling member and the second coupling member are pivotable in
synchronization with each other, and the journal member can turn with respect to the
truck frame,
wherein a restoring rod or a horizontal damper being arranged along the
vehicle width direction and being retractable in the vehicle width direction is
provided in the truck, one end of the restoring rod or the horizontal damper being
attached to one of the interlocking lever sections of the first coupling member and
the second coupling member, the other end of the restoring rod or the horizontal
damper being attached to one of the pair of truck frame longitudinal beams,
wherein an actuator being arranged in line with the restoring rod or the
horizontal damper in the vehicle width direction, and being capable of

reciprocatingly moving in the vehicle width direction is provided in the truck, one

end of the actuator being attached to one of the interlocking lever sections of the first



MCSLLP
47

coupling member and the second coupling member, the other end of the actuator

being attached to the other of the pair of truck frame longitudinal beams, and
operations of the actuator are controlled so as to correspond to a linear

traveling state of the vehicle and a curved traveling state of the vehicle, whereby the

journal member can turn with respect to the truck frame.



