- 1 - Description LONFLOOR VEH CLE Technical 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 |l ow fl oor vehicle designs in which a floor surface in the vehicle
is set close to a road surface to reduce the difference in level for

st eppi ng up and down for passengers so as to nmke the vehicles
barrier-free. In such a streetcar, because of limtations such as road

traffic conditions, a large nunber of.gurMed tracks curving with a
curvature radius equal to or less than 20 mare provided. A low floor

vehicl e having a | ow center of Eb@ykibcn?%gﬂﬁfﬁd f the structure thereof

can travel relatively stably on such curve racks. However, there is a

problemin %ﬂ%@cmﬁﬁ%ﬁ the vehicle enters a curved track, an angle in a
traveling di ¥ {lon of wheels with respect to a tangential direction of the

curved tracﬁ}ﬁ ereinafter referred to as "attack angle") increases. \Wen
this attackl’ble is | arge, in wheels present on an outside rail during
travel on the curved track, in sonme cases, flanges of the wheels cone into

contact with thdhepEsknt ayentengelass it 2 [y Beaiivedicle thep pryedsion ¢ 8R¢k-he wheel
flanges to the vehicle, the lateral pressure of the vehicle increases, and

vi bration dpatkeiosakidig sounds occur in the vehicle. As a result, there is a
problemin that riding confort for passengers is degraded and the wheel

fl anges wedf0@ijt. [ 0003]

In recent years, streetcars and the like have adopted low floor vehicle designs
in which a floor surface in the vehicle is set close to a road surface to reduce the
difference in level for stepping up and down for passengers so as to make the
vehicles barrier-free.  In such a streetcar, because of limitations such as road traffic
conditions, a large number of curved tracks curving with a curvature radius equal to
or less than 20 m are provided. A low floor vehicle having a low center of gravity
because of the structure thereof can travel relatively stably on such curvedtracks
However, there is a problem in that, when the vehicle enters a curved track, an angle
in a traveling direction of wheels with respect to a tangential direction of the curved
track (hereinafter referred to as "attack angle") increases. When this attack angle is
large, in wheels present on an outside rail during travel on the curved track, in some
cases, flanges of the wheels come into contact with the track. At this point,
pressure is appiied from the wheel flanges to the vehicle, the lateral pressure of the
vehicle increases, and vibration and creaking sounds occur in the vehicle, Asa

result, there is a problem in that riding comfort for passengers is degraded and the

wheel flanges wear out.

[0003]



- 2 - Taki ng such a probleminto account, a |ow floor vehicle called
an LRV (Light Rail Vehicle) as disclosed in Patent Docunment 1 has been
devel oped. In Figure 7, an exanple of the configuration of this LRV is
shown. A traveling direction of this LRV is indicated by an arrow A. In the
expl anation, it is assuned that the traveling direction is to the vehicle
front. Referring to Figure 7, the LRV i-nttudes two front vehicles 102 and
one intermedi ate vehicle 103 traveling on a track 101. As a vehicle
conposition, the_one internedi ate vehicle 103 _.is arran bet the two
front vehicles 163%ng 6‘6%‘éf]pmgfem {5y %?C‘&‘Bﬁn%%)t%ﬂgorlﬁlg? gﬁgfila&r{é\g@?ra’igghg an
axi s extendinq in_a vehicle vertical direction in connectin% sections 104
bet ween t he ReHoffthigjeris disslosab Raent Oipsumspiel hadbesp devaapt e Ind5urahe front
vehicles 102 are coupled to the internedi ate vehicle 103 to be capabl e of
turni ng ar oendsarhge pf Meconhgutormsofihs LR ey dfosrme, A hevdlingrireviédn ef ths 102
and the internedi ate vehicle 103 can curve around the pin connectors 105 to
correspond L8 Vaiscuhvatdivear adiwg. R Infthe dwplautivedt tsraaskndiOthat thetrbdimgor e, i n
t he connecting sections 104, danpers, springs, or the |ike (not shown) are
provi ded t odiseypiphés® thheeHitle fiong defédiagfis Gifury hthe LRSY HORdas iveb gegur e
safety during high-speed travel of the vehicle. [0005] Bogi es 107 are
arranged unggiclyeiixcdng daedhtesmcidfe 0éhitlbea 08 Hantlivedd £lres 102. Asa shown in
Figures 8 to 10, a pair of wheels 108 is provided at each of a vehicle
front direcid e 8ipit@N k! BeifRfimdifie GEhioR 195 if Qx@axpg{ég Iprodddd theli pair of
wheel s 108 are configured to be pivotabl e i ndependently of each ot her
around the X | 8a extending in a vehicle lateral direction and
coupl ed by %&?@ﬁ%ﬁg 1§gnber 109. The journal menber 109 is arranged at each
of a vehicuggéiont direction and a vehicle rear - 3 - direct on of each
of bogie fr J 110 fornmed as frame nenbers of the bogie 107. Conical

rubber 111 is provided as shaft spri for the wheel. 108 between.the
journal member " TCHIACI PR 03 i @TAERTAOPEAD SHIRGH ip AQREIRE YRR T om ¢ he
wheel 108 to the bogie frame 110 is suppressed by this conjcal rubber 111.
Fur t her nor IeElN INEORARINESFANERS 19r0bEREenths frant yehisles 4PHandihgse to t he road
surface between the pair of wheels 108, A floor surface (not shown) in the
vehi cl e i s iziemagtiae velticleHE3§ olhaapninehivdes 1Bgure Mumled torthe inghvmetliator sur f ace
in the vehicle is configured to be close to the road surface. [0006]

Ref erri ng tvehiEiegWddo Be agrmble, ofimmimg dreundethie pirecammastetsi 19§. | Mhedséorerthwel i ng

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

connectors 105 to correspond to a curvature radius R of the curved track 101,

Furthermore, in the connecting sections 104, dampers, springs, or the like (not

shown) are provided to suppress the turning of the front vehicles 102 and secure
safety during high-speed travel of the vehicle.

[0005]

Bogies 107 are arranged under vehicle bodies 106 of the front vehicles 102,

As shown in Figures 8 to 10, a pair of wheels 108 is provided at each of a vehicle
front direction and a vehicle rear direction of the bogie 107. The pair of wheels 108
are configured to be pivotable independently of each other around the same axis 108a
extending in a vehicle lateral direction and coupled by a journal member 109, The

journal member 109 is arranged at each of a vehicle front direction and a vehicle rear



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
curving direction along the curved track 101 acts on the bogies 107.
Therefore, force acting on the entire front vehicles 102 is unbal anced. At
this point, the straight forward force by inertia also affects the bogies
107. The bogies 107 are |less easily curved along the curved track 101. As a
result, an attack angle a, which is an angle in the traveling direction

(i ndi cated biyreaioBbf @¥h & b&die rRgeyRelorh8 aWirtk:ih ' BSRESGE of @etbigict@Pgent i al
direction (indicated by an arrow B) of the curved track, i1ncréases. It is

i kely that ; : i wheel s 108
on an outside ?%?Fﬁégggqégk§§?ﬁ$§§ggﬁ%%g¥£%?#ﬁ%?%§h%$éégkaﬁ%eé%% time of
this contact [ li.ed. f el.. fl anges b to the

vehicl e, Ia%ggg1§%§§%§dpzaéfﬁ?ﬁ§gﬁéﬁg% Lﬂ?nﬁ?gggggfﬂgﬁaﬂ§%3§3 ?%%Wgﬁﬁ
creaking so cecur. in t vehi cl e. .result, the is.a.problemin
Chat 1 di ng 0o B Boke Baleadaerihr Sl By Bt S5t vl Mhoe P FIHEHGSE: 086
wear out. [Q0Q7] - 4 - TqQ absorb. such unbal ance of force, the bogies
107 are confiegoiag pempy 198, GISPES firp RSP (8 heatoas sV eerebvacaribe ¢ b
respect to the vehicle bodies 106. Specifically, as shown in Figures 8 to
10, tracti oPAlf edghaelDl@8atA fleertaniee (ohehqvan insheechite tsmerapaed & tho7 to the
vehi cl e body 106 are arranged along a vehicle |ongitudinal direction. Ends
112a on t hejovati glembee 9. diTherstronthefllopheurfacadt ifervehiitsis to@figured &t bached to
the bogie 107 side via a spherical bush or a rubber vibration insulator
(not shown)clodendshelrbaé sfecthe vehicle front direction of the traction rods
112 are attached to the vehicle body 106 side via a spherical bush or a
rubber vi brjabdgin i nsul ator (not shown). G tation List

Referring to Figure 7 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 curving direction along
the curved track 101 acts on the bogies 107, Therefore, force acting on the entire
front vehicles 102 is unbalanced. At this point, the straight forward force by inertia
also affects the bogies 107. The bogies 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 8 to 10) 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 comfost of passengers is degraded and the wheel flanges 108b
wear out,

[0007]



Patent Literature [0008] Patent Literature 1: Japanese Patent ai d-Open No.
2008- 132828 Summary of Invention Technical Problem[0009] However, in
the vehicle of Patent Docunent 1, as shown in Figure 7, the front vehicles
102 and the internedi ate vehicle 103 are about to curve around the pin
connectors 105 to correspond to the curvature radius R of the curved track
101 during the traveling of the vehicle on the curved track. However, in
sonme cases, the front vehicles 102 do not sufficiently curve with respect
to the internmedi Bt esvdhiuchanhdarched fuse tbe bedies L AT tgentiegwed tlee danper s of
t he connecting sections 104. In sone cases, the wheels 108 do not curve

al ong t he cmovdde trrthe keliblellaehbdmgtiah et edpdey tacthntvehisledeldjesdf6t he | i ke of
the curved track. In this case, it is likely that the traveling direction

(i ndi cat ed $pecithellaras ko) ioFighfee Swhée) $acliof rddes] bt fasitthetion 5 -
tangential direction (indicated by the arrow C) of the curved track 101 and

the attack @BREE ik boded FEELShe THREIehod 104 A PrBs&4I6nst vilkiciappl i es from
t he wheel flanges 1086 to the vehicle, the lateral pressure of the vehicle

i ncreases, 18AdnMHRY &fiRRnaNEngd LRKIAGHS QLGS 06 eclish §Be UERIE! Bds AS 2@
result, thereis a problemin that riding confort of passengers is degraded

and the whagh fl Anges P YER] 0PYbie via a spherical bush or a rubber vibration

insulator (not shown). Ends 112b on the vehicle front direction of the traction rods
112 are attached to the vehicle body 106 side via a spherical bush or a rubber

vibration insulator (not shown).

Citation List

Patent Literature

[0008]

Patent Literature 1. Japanese Patent Laid-Open No. 2008-132828
Summary of Invention

Technical Problem

[0009]

However, in the vehicle of Patent Document 1, as shown in Figure 7, the front
vehicles 102 and the intermediate vehicle 103 are about to curve around the pin
connectors 103 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 vehicie
103 because of the influence of the dampers of the connecting sections 104. In
some cases, the wheels 108 do not curve along the curved track while being affected
by cant, slack, or the like of the curved track. In this case, it is likely that the

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



[ 0010] Anot her problemis that since a difference between forces
acting on the vehicle bodies 106 and the bogies 107 is absorbed when the
vehicle enters the curved track, it is likely that, even if the bogies 107
nove in the vehicle lateral direction wth respect to the vehicle bodies
106, the straight forward force by inertya is large and inbal ance of the
force cannot be conpletely absorbed. Inthis case, the bogies 107 are stil
affected by the straight forward force by inertia. In sone cases, the

attack angl euehiigdaeses (idhedief B e atbe OF @SBELEred t8bk 1h1 ARPhE afadkr om t he
wheel flanges 108b to the vehicle, the lateral pressure of the vehicle

I ncreases, apgeV) AEALIQN %H&e?drﬁgﬂtfé éki@fﬁ%%lﬁﬁﬁa &H?ro@th%%e%ﬁ@%kféﬂ@zg?a ded

result, there"is a problemin t ng confort of passen

and the WheZA thfelvgﬂigﬁs th%qgtgra\}f]\@?erss&ygf thL: Q}Qljn%ie incr asets,T 2!1]1%] \ng%ﬁgjﬂ' é[(l:(% &g%ﬁ{%gn has

been devised I'n view of such“circunstances, and it’'is an o

present invention to.provide,a | pow flgor, vehicle,that can.r.educe n the
Dentcre ent ShuRoetPiRIRYEEE Rk ealEinste fi oty SR AT E R oY oven
occurrence of vibration and creakin ounds, of the vehicle, inprove riding
contort of Baststtos detaint velfeshad OBF Talorta Rahges. Sol ut) on o
Problenl[OOéﬁ{ - 6 - In order to solve the problens, a | ow fl oor vehicle
of the pres Inventionis a low floor vehicle i ncludi ng: a bogie

provi ded under a vehicle body; a bogie frame configured as a franme nenber
of the bogie; a fpaithergrolegiie that sinec edidSsense hasvesniamwgeactmeongha vehicl e

| ateral direction in the mddle of a vehicle |ongitudinal direction of the
bogi e franeveinde bodienl¥darsighe bdgiap it is kbembahehemthrerchich: ¢rives ehiucted

| ongi tudi nal direction; and a pair of wheels provided in each of a vehicle

front directacdhniténidkedy tahicvbe ifitRabogits BTthove fiythi kehiplilitent dbagbe frame
cross beans of the bogie frame and configured to travel on a track, wherein

a pair of fiBEXidpe:td Betichitld BlisesANE ARG efaiahORGwhiiefoXRYyGhatih @ngideudi nal
direction and configured to be capable of extending and retracting in the

vehi cl e | ongistpdbRale ¢ headbOPrAbEbPERViINEH IRoIRE. DROILE cald) @ dPRghesOf

flexible traction rods are arranged spaced apart from each other 'In a

veni cle | at@pale dif SRl Ny @RLSa B LR IGRER udiaCt PRI Mg al tached

to the bogie frame cross beans, the other-ends o exi bl'e traction
(005, 20e SHLBEELR Bt F5EL “HISL RSPl A bRt B Loy oo
vehi cle bo anges 108b to the vehicle, the 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.

[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 that can reduce,
when the vehicle enters a curved track, the lateral pressure of the vehicle, prevent
occurrence of vibration and creaking sounds of the vehicle, improve riding comfort
of passengers, and reduce wear of wheel flanges.

Solution to Problem

[0012]



[ 0013] Furthernore, in order to solve the problens, a | ow fl oor
vehicle of the present invention is a |ow floor vehicle including: a bogie
provi ded under a vehicle body; a bogie frame configured as a frame nenber
of the bogie; a pair of bogie frame cross beans arranged al ong a vehicle

| ateral direction in the mddle of a vepi.cle longitudinal direction of the
bogi e frame and arranged spaced apart fromeach other in the vehicle

| ongi tudi nal direction; and a pair of wheels provided in each of a vehicle
front direction Iantde tvedivethe predemsliarieetfican vahicke sfasppetert invehéompmiar of
bogi e frane cross beans of the bogie frane and configured to travel on a
track, wherpininechicRGh¢IOMNnEOOdb@IiE progRIEdanaa0 Vdecly 8biE adg@n@irheidi nal
direction in the center ina - 7 - vehicle lateral direction is provided

in the bOgic%nﬁgﬁ%d%@gﬁ%fnetrﬂﬁnﬁér%ﬁttﬁ&fbgﬁégq fafr cﬁtﬂogﬁz!”ﬁ%iné Grobdieproi e franme
cross beam and the other end of the traction rod is attached to a

recei ving sgeh Ldeg YEBh G BreRtiie G 4 KHEQE |G hi@farar r anged
al ong the ve |%%gmp%%%??ggfﬁgFﬁgﬁgéét?on gﬁg cé% fguré% k@gke c%pable of

ext endi ng apgd ret | ien..t %ﬁgg | ' (.nal.. di t] i.S-provided
at | east o%{é]%cé?oq (geffqﬁé gﬁ‘%e rﬁ{%ﬁpﬁ 8u eré:eg?sgggera?iﬁtaﬁﬁé&ggﬁl c(ftg&ldéglger‘éﬁ%%% rection
of the traction rod, one end of .t restori. rod is.attac to the bogie
frane cros mﬁ@%ﬂwagﬁgwpﬂg’ ﬁ@?ﬂéﬁﬁﬂﬁ?ﬁﬁﬁgwagéFH?Fh&fF88%F§%§F¥ached to the
recei ving sectjion provided in the vehicle body, .and the bogie is configured
to be capatiffectn Wﬁnwehg?W%dw&lBag@f thegpaihy Erme 66&989%1@%&@11% n the

| ow floor vehicle of the present invention, a turn su%pression danper
arranged albogig freme apdispefiguedieiraicl on p deck.onheupia agwifqidipride trective capabl e

of attenuating force in the vehicle lateral direction is provided in each
of a front raisreetiadnlgeste gshiok lotgtidogl diréatimmaind cosgiyedim ercaphide vehi cl e
front direction and a rear direction section of the bogie frane cross beam
on t he vehbftaenddar ardi reeedtingnn tlenehehdloatittdiealtdirentisupppesddahnindbnper i s
attached to the bogie frane cross beam the other end of the turn

suppr essi opodanpepait 5 Aéible hactidrorodberereeabyd fhcs@aidrofonreast clek inn t he
vehi cl e body, and a stopper provided in the vehicle body and a stopper

menber pr oyigladiddal diR chOslieRd 26 Lha e aMeehdiidn S CAP AR DOl 4RFLEE | Nt O
contact with each other to regulate a turn of the vehicle body.
Advant ageofi’z%ng&fogscﬂém%f e %ttﬂe? BndsQ¥%he Rlxibie traction rods are attached 1o a
receiving section provided in the vehicle body, and the bogie is configured to be
capable of turning with respect to the vehicle body.
[0013]
Furthermore, in order to solve the problems, a low floor vehicle of the present
invention is a low floor vehicle including: a bogie provided under a vehicle body; a
bogie frame configured as a frame member of the bogie; a pair of bogie frame cross
beams arranged along a vehicle lateral direction in the middle of a vehicle
longitudinal direction of the bogie frame and arranged spaced apart from cach other
in the vehicle longitudinal direction; and a pair of wheels provided in each of a
vehicle front direction and a vehicle rear direction with respect to the pair of bogie

frame cross beams of the bogie frame and configured to travel on a track, wherein

one traction rod arranged along the vehicle longitudinal direction in the center in a



According to the present invention, effects explained bel ow can be
obtained. A low floor vehicle of the present invention is a |low floor

vehi cl e including: a bogie provided under a vehicle body; a bogie franme
configured as a frame nmenber of the - 8 - bogie; a pair of bogie frane
cross beans arranged along a vehicle lateral direction in the mddle of a
vehicle longitudinal direction of the bogie frane and arranged spaced
apart fromeach other in the vehicle longitudinal direction; and a pair of
wheel s pr oviveligdleilfte@hditeddibn & mehided én fhedgicdbneetd ofthande@oveidiicl e rear
direction with respect to the pair of bogie frane cross beans of the bogie

frame and cemfdhedtetle bOgik TANR] crOR Rakl aeKihe \WIRSr@hA o HRA1i6h rdd X1 bl €
traction rods arranged al ong the vehi cl e | ongi tudi nal direction and

configured 50,8 (APRBLCING e Q1SRRG BNEe v@ltl fcRC8dd ?ga kel r %5@?#51&%%%' o

| ongi tudinal direction aré provided in the bogie, the pair-o

traction rogg?g{h% V%Mc?s]g é{u{%h%‘f ?ﬂ ARA Al o &%8 'Po Bé l?aﬁi’ab ee”oaft% Ye%ﬁ

| ateral dire Ie tra I on to t he
b f f t t
ooy t o BERer B etk %@?ﬂﬁ?&%ﬁm ﬁé’f%ﬁ?cg?@e a5 SRS hoci

is configured to be c |l e of turning with_.respect to the v | e body.
Ther ef or e, %ﬁﬁﬁuwﬁ@dQ%ﬁig?EdBﬂF%F@agd%ﬁ¥W8&fﬁ%§€¥ﬁOPFO%@Wﬁéé Ogﬁlan out si de
rail side of the pair of wheels conmes into contact with the track and force
directed tdetipEng mﬁiel? alggched rchthf: Regigdring @ossatesrnpng theetthgrandiod theppl i ed t o
the wheel on the outside rail side, force for turning with respect to the
vehi cl e bodysterdnrgrodrs attashebig he roseiving secpoi providadan diie veheclphody,ehd f | exi bl e
traction rods extends and the other of the pair of flexible traction rods
retracts, uhebahyistdoelipogi & bampeblen Wirhhmgreidipespedt o theevehiehd ledde. body.

Force directed in a straight forward direction by the inertia of the
vehi cl e bod§0i4§ absorbed by such a turn of the bogie and | ess easily
affects the bogie. The bogie easily curves along the curved track. As a
result, the whepl thean@es: dide 6t ik Pra¥BAEInCHARAl ¥ nith QRhrERBCdRA track
and the vehicle can enter the curved track at a small attack angle.

Therefore whemhohifoiail hifcieh8EsahoR MY ehi At 1ABRARL opT eSSUr e

bet ween the wheel on the outside rail side and the track 1s rel axed,

| ateral " atferiua giﬁ)?éérlﬁ iﬁé)‘%hﬁﬁg lattf%} itcﬂFeCYS 5s§;{;rgvfd§d Erﬁga%ﬁ ?a élaorgﬁlj_hoccur rence

of vibration an reaki ng sound e ve e 1S prevente erefore,

aung o OThRktio8 e RARS PN BuhIPAAY 6208 ;i L pBnllECh of LERD® | S

reduced. In can sno track.

0016 : .
[ ] rear direction section of the bogie frame cross beam on the vehicle rear direction, one

end of the turn suppression damper is attached to the bogie frame cross beam, the
other end of the turn suppression damper is attached to the receiving section provided
in the vehicle body, and a stopper provided in the vehicle body and a stopper
member provided in the bogie are arranged to be capable of coming into contact with
each other to regulate a turn of the vehicle body.
Advantageous Effects of Invention
[0015]
According to the present invention, effects explained below can be obtained.
A low floor vehicle of the present invention is a low floor vehicle including: a bogie

provided under a vehicle body; a bogie frame configured as a frame member of the



A low floor vehicle of the present inventionis a |low floor vehicle

i ncl udi ng: a bogi e provi ded under a vehicle body; a bogie frane configured
as a franme nmenber of the bogie; a pair of bogie frame cross beans arranged
along a vehicle lateral direction in the mddle of a vehicle |ongitudinal

direction of the bogie frame and arranged spaced apart from each other in
the vehicle longitudinal direction; and a pair of wheels provided in each
of a vehicle front direction and a vehicle rear direction with respect to

the pair of ybagi £pdir #MR S PSHe BRANBes dmg&ogioggfarvemalea{a@ré}qme&twhriﬁd to
travel on a track, wherein one traction rod arranged al ong the vehicle

| ongi t udi naly.di Heetiran.h ity bl i r ] IQLkdl S
tneGhfBRlIr AT ehiUIclBRoRRNA firk lich HFAL BB HARRIAL HhELLLRlkd bogi e

provided in the bogie, one end of the traction rod is attache

f 1 Eact i rod i : t
o £ 255 RO L8, OIS AN B KOBLARLARRER IS BAGURL 0

recei ving sSection provi

al ong the vehicle.longitudina irection and configured to be capabl e of
extondi ng afdvFeq e r R ARl dRUL AR @ NG TR fealern RS vl ded
teral direction

at least one of left and.right outer 'ge i.n _the vehicle |
of the tr aceiBnPHCRE oG ERG O P DS PosiE (B 478 CHIFERRAI T e bogi o
frame cross beam the other_ end of the restorin% rod is attached to the
recei vi ng seskoheresna Rsief fiexie tpeliincrods peaRgedanstthe veigice i s confi gur ed
to be capable of turning with respect to the vehicle body. ~_Therefore,
when the veéhigigdinahdiescsion and ponfRuredioe dapabic whexknding and strestingeinthé | si de
of the pair of wheels cones into contact with the track and force directed
to the - M@hicle longitudinal direction are provided in the bogie, the pair of flexible traction
rods are arranged spaced apart from each other in a vehicle lateral direction, ends of
the flexible traction rods are attached to the bogie frame cross beams, the other ends
of the flexible traction rods are attached to a receiving section provided in the vehicle
body, and the bogie is configured to be capable of turning with respect to the vehicle
body.
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 lateral direction is applied to the wheel on the outside rail
side, force for turning with respect to the vehicle body acts on the bogie. At this
point, one of the pair of flexible traction rods extends and the other of the pair of
flexible {raction rods retracts, whereby the bogie can turn with respect to the vehicle
body. Force directed in a straight forward direction by the inertia of the vehicle
body is absorbed by such a turn of the bogie and less easily affects the bogie. The
bogie easily curves along the curved track.  As a result, the whee! changes to a state
more closely along the curved track and the vehicle can enter the curved track at a

smal} 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



inner side in the vehicle lateral direction is applied to the wheel on the
outside rail side, force for turning with respect to the vehicle body acts
on the bogie. At this point, one of the pair of restoring rods extends and
the other of the pair of restoring rods retracts, whereby the bogie can
turn around the traction rod with respeet. to the vehicle body. Force
directed in a straight forward direction by the inertia of the vehicle body
i s absorbed by such a turn of the bogie and | ess easily affects the bogie.
The bogi e epgiduye giplive so thkonickhiercucatk dnd baakrends ofivibesiohtand thekinheel
changes to a state further along the curved track and can enter the curved

track at a snmlbbfaletv@Bilaingleentter Ehatfre, Wakhe tdigfovedtipabengat s the
curved track, contact pressure between the wheel on the outside rail side

and the tragkhadrelaxador 4 Ahed Panp BISMRIAPR bder 46rdsNBe vEbRlcEni s
reduced, and occurrence of vibration and creaking sounds of the vehicle is
prevent ed. L&nd b ag,confort of passengers is inproved and wear of
wheel flan§§§§@§§$g§&%%gg n ot her words, the vehicle can snoothly pass the
curved tra%§0(10017] In the low fl oor vehicle of the present

i nvention, ' %Jrn suppressi on danper arranged along the vehicle | ateral

direction and cqnfigured o, be. capabl e.of attenuati force .i he vehicle
ateral direct i anoa TSGR BATHT BRirE Gt ot DO B SROREE Bf ¢ he
bogi e frane cross beamon the vehicle front direction and a rear_direction
section of PPRE MR 1t VR SO bt (TR e\ERTEHE] RoafTame FREIBRT one
end of the turn suppression danper is attached to the bogie frame cross
beam the &iagieadasfolbpaietiane gopheassisoangrihpiens ¢ schaele dgerell to t he
receiving section provided in the vehicle body, and a stopper provided in

t he vehi cl dirbatby in ek midsicoppevehrabvagitpdiosdi dedtiipmof the bbggifenagrandar r anged to
be capable of comng into contact wwth each other to regulate a turn of the
vehi cl e bodyangddliepacer apanm &bnf @rk ether onthe vehiclelibnyiakiied dirtaioer ald i r ect i on
is applied to the vehicle other than the force acting on the bogie from
the track whiesshelygbividee ieddctof atvbRictuive difet@sikaSa ftdi@tdsaed above, such
external force is attenuated by the turn suppression danper provided on

each of thg yabh el rfe&%@{ todhé £6F bOBH AN FahBRre BLahEof BRboMERGlI LR It s
possible to prevent the bogie frombeing turned with respect to the vehicle

body by f Oéo%ﬁigﬁxteaﬂ; niat}@}%ntaq?ac %ﬁ&eﬁ%erfﬂlcﬁ&% Elctelfa%/rg%%lg eell]:)%g met\;%ﬁic}iig?k;[ he

Ther ef or e, rng Iirnear track traveling o the

bogi e d . Wit h . . i.cha: body . '
OObr1 vy TPy Beddl i SRRERLer e VRAKINLEN 80000 o BRI

stability © € 1's secured. inthe vehicle
| ateral direction of the bogie i,s limted t he .st opper ,menber, .a | arge
Larn of  HotgogrectLobPE vantagod AP hER Y b RS S o R G e o e
further secured. Therefore, it is gossible to norekggnely ogt?in he
effects expra&f Hisd aghew &G iAfached &p FIrgIERBIFEP T grastcesiin Heyvesicls blvvehi cl e.

Brief Description of Draw ngs _ o o
a restoring rod arranged along the vehicle longitudinal direction and configured to be

capable of extending and retracting in the vehicle longitudinal direction is provided
at least one of left and right outer sides in the vehicle lateral direction of the traction
rod, one end of the restoring rod is attached to the bogie frame cross beam, the other
end of the restoring rod is attached to the receiving section provided in the vehicle
body, and the bogie is configured to be capable of turning with respect to the vehicle
body.

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



[0018] [Figure 1] Figure 1 is an explanatory diagram show ng a | ow fl oor
vehicle during linear track traveling in a first enbodi nent of the present
invention. [Figure 2] Figure 2 is a plan view showi ng a bogie of the
vehicle in the first enbodi nent of the present invention. [Figure 3] Figure
3 is a front view showi ng the bogie of_ {he vehicle in the first enbodi nent
of the present invention. [Figure 4] Figure 4(a) is a |ongitudinal
sectional view showing a schematic structure of a spring-type flexible

traction rofhnkfsilhi Mekblgtie literat fiecctibh & apiieddd mRNVheef of iR qutsdeni]
invention. Figure 4(b) is a longitudinal sectional view show ng a schematic

structure ofjga fhueB& uinRewlth eash&lt € tHeaGhic®Nbé®bacts on the boglFi g4kgs5] Figure
5 is an expl anatory di agram showi ng the | ow floor vehicle during curved

track traveling ohé‘?ittlﬂg pukt o?Pesﬁ;?iQ%%dE%&?en‘a@ aﬁ@%e"&tﬁﬁ%ﬁhé é‘a‘ﬁe&tﬂeﬁﬂrmgd [Figure

6] Figure |sap w show bogie of a vehicle 1n a secon

embodi ment gh LhSCRr £e50 g@‘éﬁé‘%‘&? th B T Bl QUL oo S0 4pl anat ory

di agram show a conven 687 vehl C uri'ng curve
E::‘)ﬁxglnlt Pgna‘i «I]e%#%cg'eB]FPﬁegﬁ’iﬁgeg]m %Ftﬂad&gafg gl%pﬁ‘\gl {);\9@\% 'Ig%gl RS °t thgebogi e
Che' bogi o GFMIRaEaY BROT P VERF &re 0! Bsd bR DR g 0”%@%{15%“15 now e

The bogie easily curves along the curved track. As a result, the wheel changes to a

state further along the curved track and 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

applied to the vehicle is reduced, and occurrence of vibration and creaking sounds of

the vehicle is prevented. Therefore, riding comfort of passengers is improved and

wear of wheel flanges is reduced. In other words, the vehicle can smoothly pass the

curved track.

[0017]

In the low floor vehicle of the present invention, a turn suppression dampef
arranged along the vehicle lateral direction and configured to be capable of
attenuating force in the vehicle lateral direction is provided in each of a front
direction section of the bogie frame cross beam on the vehicle front direction and a
rear direction section of the bogie frame cross beam on the vehicle rear direction, one
end of the tum suppression damper is attached to the bogie frame cross beam, the
other end of the turn suppression damper is attached to the receiving section provided
in the vehicle body, and a stopper provided in the vehicle body and a stopper
member provided in the bogie are arranged to be capable of coming info contact with

each other to regulate a turn of the vehicie body. When external force from the



[ 0019] First Enbodi nment A low floor vehicle (hereinafter referred to
as "vehicle") in a first enbodi nent of the present invention is explained
below. In the first enbodi ment, the vehicle is explained using an LRV as
shown in Figure 1 as an exanple of the vehicle. In the explanation, it is
assuned that a traveling direction of the_vehicle is a vehicle front.
Figure 1 is a diagramof the vehicle viewed from above. The traveling
direction of the vehicle is indicated by the arrow A. The vehicle shown in
Fi gure 1 i nethidedatembditectint isvaiplied esth? vahiticosthen thire theddicataetivetn tee 3
traveling on a track 1. As a vehicle conposition, the one internedi ate
vehicle 3 isoge fiwpgkd vhet waentheRehiclent¢romlic MeldChrak 2 explatReebbig sections
4 are provided between the front vehicles 2 and the internediate vehicle 3.

Pin connect Qich eRtcii fREOW Aethdid ihdc CRMNRGHIAHoS 8&hp@NRoA I OGN raxi s
extending in a vehicle vertical direction. The front vehicles 2 are coupl ed

to the intefpedhiaf-G e Bir@dtﬁm%nﬁ%eb@eh?@@ﬁ%lr %ir@&}_l&nw W %%8%ﬁ9§98#60§1ﬁp' n - 13

- connectors 5. Bogies 7 are provided under vehicle Ies e front
hi cl 2. I OV [ ' . fi to t I

venvcles, 2.oeyseh BIAYLARD L KOG RIOURS il BNl Sl Br el o
f t,o_the.bogi [ t [ |.i .t | i hown i

i our oo 2 dtreacine ot BydreRyRar FRcfichn dPaeisv e SR kdTEal By ¢ he

arrom1A.|r1t$%gqogi$€7# a b gLe frame 9 is, provided _ as a frane nmenber of
the bogie 7M€ YfEClGERt |1%<ebtaa§ §° (ool i ity trseeqtyo the vehishaddiBy t hi s
bogie frane 9. Two bogie frane cross beans 9a extending in a vehicle

| ateral di reeehingstaiiblydil dhrowkirls i sesired boginee £ mavemonsgpewd imfgrt f rom each
other in a vehicle longitudinal direction. Furthernore, in the bogie frane
9, two bogivehifiedaterasiective afthediy géxis dimeiitasigbyi the stopperehémobe, b bangd tumdbhal
direction respectively cross the two bogie frane cross beans 9a and are

di sposed spadegicapardvefited ame gevelmizhveability of te wedhile lsdutthéreealredli r ect i on.

[ 00211 Journal nenbers 10 respectively provided at the front end and
the rear efHeefort ieishogiilde i mor: sirde obeantheMifeciEhepriRiebotdehiogi e frame
cross beans 9a are |ocated closer to the center in the vehicle |ongitudinal

direction tanAnt hevdiynalirerdershit®. A pair of wheels 8 are attached at
both ends in the vehicle lateral direction of each of the journal nenbers

10 to be piMetphl.eoiindspspdemd y fromeach other about the sanme axis 8a.
Wheel flanges 8b a?e provi ded at edges on the inner side in the vehicle

| at er al dig@gﬁion of the wheels 8. The journal nmenmber 10 is configured to
extend nea e road surface between both ends to which the wheels 8 are

hed. ical .rubbers 11 di d.as.sh ings.of the wheels 8
bet woon t HEMEGT b eh e & a5 Bhded SREIRG-PRER e BRREN St monber

ggénghgbe gnzaft%zg: hu%\}.el?ﬁjgr {Ilzaal ﬁr@ggggcﬁm%r?t (?frtﬁe gltetsean% ?newvden%ign.t he bogie frame side
[Figure 2] Figure 2 is a plan view showing a bogie of the vehicle in the first
embodiment of the present invention.
{Figure 3} Figure 3 is a front view showing the bogie of the vehicle in the first
embodiment of the present invention.
[Figure 4] Figure 4(a) is a longitudinal sectional view showing a schematic structure
of a spring-type flexible traction rod in the vehicle in the first embodiment of the

present invention. Figure 4(b) is a longitudinal sectional view showing a schematic

structure of a rubber-type flexible traction rod.



- 14 - conical rubbers 11. The conical rubbers 11 are configured to absorb
vibrations fromthe wheels 8 in the vehicle vertical direction. [0022] Turn
suppressi on danpers 12 are provided on the vehicle front direction and the
vehicle rear direction of the bogie 7. The turn suppression danpers 12 are
arranged al ong axes |2a extending in thg vehicle lateral direction and tilt
in the vehicle vertical direction. The turn suppression tanpers 12 are
configured to be capable of attenuating force applied fromthe vehicle

| at eral dir gGgires] Fiphe fkes ckphnabrit diggtaut shosuppiedsivdivod asipeksiulidg ar e
apart froma mddle point 13 of the bogie frane 9 in the vehicle

| ongi t udi nadurdid @ekidRelte @ tHE 5iaBeBodmenher M Getdseniiai@itiok3 of the bogie
frame 9 is located at a crossing point of an axis Sc passing the center in

the vehicl g P{l@trueé]alb efieT 6 bl ik BEwIREWRR d bie M‘@@é}ﬁc@ ih B s@confjnear track

traveling s e an extendlng in the veéhicl'e longitudinal direction and an

axi s 8d pa f,the wheel's 8 on the vehicle front
e%l]d%%llﬂle vef?;l clp(?ésema \{%ﬁre

direction an e rear ction in the linear track travellng

state and tend t he ve icl direction

ond of "t he FUER bligpRedarah <SSl S e ihaN i EFbRPomt M et on 167
attached to gﬁ{ront dlrect%%p %ectlon of t he bogle frame cross beam 9a on
the vehi cl &PREHIEECBEEA SN P "pheri cal flange. The other end of the

turn suppression danper 12 on the vehicle front direction is attached to a
recei ving $B@HCOH Rs%prexﬁm 8 Rlansviayy sRevdag aiheetend e ppicationsdyelsclevi a a
spherical flange. One end of the turn suppression danper 12 on the vehicle
rear directTighre % Fagura@hea side vidveshosang dierhegts orihe eenviesnowt vellielebogi e frane
cross beam 9a on the vehicle rear direction via a spherical flange. The
ot her end ¢Figtiee Of Higures Uppraesitomevdsimpeng IR mgid dEthe ebiadngora@ achicle. 15 -
direction is attached to the receiving section 6a, which is provided in the
vehi cl e bo@ysdiptivh af Bndbpbetidreal flange. [0024]

[0019]

First Embodiment

A low floor vehicle (heremafter referred to as "vehicle") in a first embodiment
of the present invention is explained below. In the first embodiment, the vehicle is
explained using an LRV as shown in Figure 1 as an example of the vehicle. In the
explanation, it is assumed that a traveling direction of the vehicle is a vehicle front.
Figure 1 is a diagram of the vehicle viewed from above. The traveling direction of
the vehicle is indicated by the arrow A, The vehicle shown in Figure 1 includes two
front vehicles 2 and one intermediate vehicle 3 traveling on a track 1. As a vehicle
composition, the one intermediate vehicle 3 is arranged between the two front
vehicles 2. Connecting sections 4 are provided between the front vehicles 2 and the
intermediate vehicle 3. Pin connectors 5 are provided in the connecting sections 4
along an axis extending in a vehicle vertical direction. The front vehicles 2 are

coupled to the intermediate vehicle 3 fo be capable of turning around the pin



St opper nenbers 14 are provided on the vehicle front direction and the
vehicle rear direction of the bogie 7. The stopper nenbers 14 are arranged
al ong the axes 12a of the turn suppression danpers 12 and attached to the
bogi e frane cross beans 9a. Stopper rubbers 14a are respectively provided
in both directions sections of the stopper nembers 14 in the vehicle

| ateral direction. On the other hand, stopper receiving sections 6b are
provided in the vehicle body 6 along the axes of the turn suppression

danpers 12. cdhiRc@tONPEBoI@DeeSrdAdal erdar vegRbolRE \Wagnhd RentRERIING
sections 6a and the stopper receiving sections 6b of the vehicle body 6.

The stopper WwRER sodifle@ifthAbb&RY? drfeodiighROGE tavaRA the fh@M t he receiving
sections 6a and the stopper receiving sections 66 of the vehicle body 6 in
t he vehicle(ﬁ@hﬁral direction. Therefore, the turn of the vehicle body 6 is
regul at ed bg contact of the stopper nenbers 14 on the bogie 7 side and the
recei ving sections 6a or o] el V] hg sections. .66 on the vehicle
body 6 side. | 08131;'.']8 fdctnre ('I)fhtge %él%lfgggg e’%ﬁ%%%k’g&trF SEECEIY trhgg)é) g’f57t e provi ded
in the bogie 7., The.flexible traction, rods, 15 are, arranged al.ong.axes 15a
ext endi ng | W HEPGCHRSE Ho1 Sl DONT TRl S S citon. ddraHTs Jureden Po0Be
capabl e of extending and retracting in_.the vehicle, |ongitudinal_ direction.
The axes 1S ksr&%aglm‘f@g%ﬁ@ FIORA off 1H6dSeies’. arhosie et dneeordspart from
the mddle point 13 of the bogie franme 9 in the vehicle lateral direction.
Ther ef or e, framee pampeigif the begipl/e tpareliels bedn$ (B var & Bewsngédsuppolied spaced
apart fromeach other in the vehicle lateral direction to be symretrical in
t he vehi cl éylthisdoale fdimett | Do bEgiddranBicross Hehms\We kikehdingrioatveliickeect i on of
the flexible traction rods 15 - 16 - are attached to receiving sections
6c, which asterapdionitidedrd dispdsed wethischogidoatye 8 spadedwpant firobi gichethe) in ¥ a
spherical flanges. Ends 15c on the vehicle rear direction of the flexible

traction redsichkIoafiedait aehgdnt oEtnhperb@@i,enﬁfeaﬁsgieCﬁm@9,b@sm_ f8int he
vehicle rear direction via spherical flanges. [0026] th such a

confi gur at PR pedheobegbRiidg irSthe aeﬁ@ieqoxggmfdﬂ{am bRt Rntratdebd flFhrodd akhe
maxi mum wi th respect to the vehicle body 6 about the mddl e point 13 of the

bogie fra : : r t f. i ble
Cracti on 1o e R e ke B R b A e B

4(a), the fl.exibl.e traction rod 15 is in a free supported state. The
flexible tY%ﬁ F%ﬁﬂ%%%ﬁ%éoﬁncludes a piston rod 16 extending along a
Iongitudingb girection of the flexible traction rod 15 and a cylindri cal
cylinder 1 é endi ng along the longitudinal direction. A head section | 6a
is provided at the distal end of th iston rod 16. A cap section 16b is
provided at thdoBBYRRR sl raﬁfpefﬁﬁ\éf%bg@wﬁg@baleifmmﬂn%@ Perespt bn 16¢c s
provided in the cap section 16b. A rod section 16d is provided between the
head sect itbabage framg sideebcerms %ectlbigforsishe pego gjame cross beams 9a are

located closer to the center in the vehicle longitudinal direction than the journal
members 10. A pair of wheels 8 are attached at both ends in the vehicle lateral
direction of each of the journal members 10 to be pivotable independently from each
other about the same axis 8a. Wheel flanges 8b are provided at edges on the inner
side in the vehicle lateral direction of the wheels 8. The journal member 10 is
configured to extend near the road surface between both ends to which the wheels 8
are attached. Conical rubbers 11 are disposed as shaft springs of the wheels 8
between the bogie frame side beams 9b and the ends of the journal member 10, The

ends of the journal members 10 are attached to the bogie frame side beams 9b via the



Both ends 17a and 17b in a longitudinal direction of the cylinder 17 are
formed to close. Through holes are bored at both ends to pierce the piston
rod 16 through the cylinder 17 and nake it possible to nove the cap section
16b and the rod section 16d of the piston rod 16 in the |ongitudinal
direction in the cylinder 17. The head section 16a of the piston rod 16 and
the end 17a of the cylinder 17 | ocated on the head section 16a direction
are in contact with each other and regulate the piston rod 16 from novi ng
in the | ongéanidil naibedi Ilec{lihononiosanebearhel empopdigtiednio aBiorlivibegionen. - 17 -
On the other hand, the stopper section 16¢c of the piston rod 16 and the end
17b of the fyhithdehedys irothatvekiciervettivel diagetimect i on 16b direction are
arranged to be spaced a distance G apart from each other in the

| ongi t udi nalpogR]r ection. The piston rod 16 is novable by the distance G at
the maximumin the |longitudinal direction toward the head section 16a
direction. [0029furm suppreskidh HRRHEMRITE ardpeRided TRIthO el ifondizRABAANIN t he
cylinder 17 along the longitudinal direction. A guide washer 19 is disposed

bet ween thiige cOjilie S0k iRGCbR gk BdMse ENATAS RirRkupesston! dafRfs ib/abocat ed on

the cap 16b direction. This guide washer 19 i1s 1n contact wth the cap

cap 16 | . | e cap
oot i nariheddoR! 802l Oerdins WGEVEREIIAR AELLAN AAUIRNES 17 11

h 19 , t W th..th ti 16b d th il i 18 i
o s sad e EBar ot dfeifly] "ThOfef oSl iPR 130 b B R L Mot on

rod 15, as another exanple, a rubbe 2nber . 20 may, he provided ingtead of
the coil s ﬁ?ﬁ’a%@f QenERIG AprF AP i%tﬁ‘ﬁnngltﬂo‘ﬁh“{ piay! Arecon Cofepinn ﬁéat he
flexible traction rod 15 configured in this way, in Figure 2, the cap
section 166! b lemSUpPIEssnn dagepersld areapai figaya pHAde PpBx &3 PhtheHIogit t he cap
section 16b noves to the head section 16a direction. Such a state is a
neutral st &umedfintthevdhid|dpgisudinalctitestion byl 2 dbstarse fic e Theeniddlelpospridng 18 i's
in the conpressed state, a preload P is applied to the flexible traction
rod 15. Foof terdnpiledranteft 5 [praged o adrdsimgypole of anagisiScpdesigethefcexar @ | oad
applied to the flexible traction rod 15 when maxi nrum accel eration is '
appl i ed t otht hehi¢rhhet divbatonfdflthe/pdioatiebecinglirfa R¢g itmaclofratdiidiglseddand t

extending in the vehicle longitudinal direction and an axis 8d passing the center

between the wheels 8 on the vehicle front direction and the vehicle rear direction in

the linear track traveling state and extending along the vehicle lateral direction.

[6023]

One end of the turn suppression damper 12 on the vehicle front direction is

attached to the front direction section of the bogie frame cross beam 9a on the

vehicle front direction via a spherical flange. The other end of the turn suppression

damper 12 on the vehicle front direction is attached to a receiving section 6a, which

is provided in the vehicle body 6, via a spherical flange. One end of the turn

suppression damper 12 on the vehicle rear direction is attached to the rear direction

section of the bogie frame cross beam 9a on the vehicle rear direction via a spherical

flange. The other end of the turn suppression damper 12 on the vehicle rear



- 18 - is possible to prevent the bogie 7 fromturning with respect to the
vehi cl e body 6 because of the influence of vehicle weight or the |ike other
than during curved track traveling. In other words, it is possible to
secure traveling stability of the vehicle during linear track traveling.
The structure of the flexible traction_ged 15 shown in Figures 4(a) and
4(b) is only an exanple. The structure may be other structures as |ong as
the flexible traction rod 15 is capable of extending and retracting. [0032]
Concer ni ng giettion ivehichk@td the tdreiving sdetienbadivAiRRAts p@fidepet aleiveRicla
traveling a curved track is explained wwth reference to Figures 2, 3, and

5. Figure 5pbgy 8 Whagpmcarlfldnge vehicle viewed from above. A traveling
direction of the vehicle is indicated by the arrow A When the front

vehicle 2 ngiﬂ vehicle front direction enters the curved track, the wheel
Son the outside rail side of the pair of wheels 8 conmes into contact with

the track 1 andpﬁfftgé;gﬁtngérxél%% PO L8] BN R b heciShiel gl atera

direction is ap e outside rall side force
for turning [ e vehic dy 6 acts t he bo é At this
poi nt - one B ReE AR Hsp o dissisf e - s ramerndids El et anuaehe of ner
of the pair_of flegxihle traction ro s 15 r cts., Therefore, .the bogie 7
Curns by artiaAgrel R i Har TR RiT g?’BH‘ﬁr& (B rated paiHOSB B t ne bogi o
frame 9 with respect to_the vehicle body 6. Such an operation is also
per formed | HotHEars §ar YORPFITEDEETS 3 ¥ TowREEYY Proxideditn beth Biectip033]
As explained above, with the vehicle in the first enbodi ment of the present
i nvent i on, seefiess cditheessonpgr membies Igtindheyrehiele dsteralidiekatient i O thyothle i nerti a
of the vehlcle body 6 is absorbed by the turn of the bogie 7 and |ess
easi |y af f dats, ddppebrgeiwing. sedims obgirepro vekdiih yhecwhids badyoh glotp éhecaxev ed
track. As a result, the wheel 8 changes
of the turn suppression dampers 12.  The stopper members 14 are arranged between
the receiving sections 6a and the stopper receiving sections 6b of the vehicle body 6.
The stopper members 14 are arranged a distance F apart from the receiving sections
6a and the stopper receiving sections 6b of the vehicle body 6 in the vehicle lateral
direction. Therefore, the turn of the vehicle body 6 is regulated by contact of the
stopper members 14 on the bogie 7 side and the receiving sections 6a or the stopper
receiving sections 6b on the vehicle body 6 side.
[00257
A pair of flexible traction rods 15 are provided in the bogie 7. The flexible
traction rods 15 are arranged along axes 15a extending in the vehicle longitudinal
direction and configured to be capable of extending and retracting in the vehicle
longitudinal direction. The axes 15a of the flexible traction rods 15 are a distance D
apart from the middle point 13 of the bogie frame 9 in the vehicle lateral direction.
Therefore, the pair of flexible traction rods 15 are arranged to be spaced apart from

each other in the vehicle lateral direction to be symmetrical in the vehicle lateral

direction. Ends 15b on the vehicle front direction of the flexible traction rods 15



- 19 - to a state nore closely along the curved track and the vehicle can
enter the curved track at a small attack angle. Therefore, when the vehicle
enters the curved track, contact pressure between the wheel 8 on the
outside rail side and the track 1 is relaxed, lateral pressure applied to
the vehicle is reduced, and occurrence- pf§-vi bration and creaki ng sounds of
the vehicle are prevented. Therefore, riding confort of passengers is

i mproved and wear of the wheel flange 8b is reduced. In other words, the
vehi cl e canas@ettel yo pasiyingheciéenswedwhichoke pfaydB4]in Viiet vehidebadti cl e in the
first enbodi nent of the present invention, when external force fromthe
vehi cl e | at @hatn @ Fgotd Onvie spiapizhi Bahgeo t Bedsviethi al the otiele rédrairetdom dfor ce
acting on the bogie 7 fromthe track I when the vehicle enters the curved

track, suchthexflegibhetaction elsi 1S ¢ hehad edthbboplrefrdnk fosLiRRrESSOhedanpers 12
provi ded on the vehicle front direction and the vehicle rear direction.

Therefore, \i,a}]i(j}esm@p@;séclgbgV’;aosgﬂémﬂhng@e bogie 7 frombeing turned with
respect to the vehicle body by force other than the force acting on the

bogie 7 fr @bmﬂe track 1. Therefore, the bogie 7 turns with respect to the
vehi cl e body 6 only when the vehicle enters the curved track. On the other

daos ot turn iR sbachp R, W Rl 1% G0N SelbielCanl Emale 7Ty of

does not turn w respec € vehiT

the vehicle is _secure Sinc novenent . a nt int vehi c] e. | at eral
directton dpt PR PLn sRGTp The TARTE PO BU s et b be ST 2 Ge ¢ urn
of the bogie 7éjs(§%evented and traveling stability of the vehicle is
further seCQrE&Ed™0D35] Second Embodi ment A vehicle in a second

enbodi nent of the present invention is explained below In the second
enbodi ment [0Bd]in the first enbodi ment, the vehicle is explained using

An example of the structure of the flexible traction rod 15 is explaining with
reference to Figure 4(a). In Figure 4(a), the flexible traction rod 15 is in a free
supported state. The flexible traction rod 15 includes a piston rod 16 extending
along a longitudinal direction of the flexible traction rod 15 and a cylindrical cylinder
17 extending along the longitudinal direction. A head section 16a is provided at the
distal end of the piston rod 16. A cap section 16b is provided at the proximal end of
the piston rod 16. A stopper section 16¢ is provided in the cap section 16b. A rod
section 16d is provided between the head section 16a and the cap section 16b.

[0028]

Both ends 17a and 17b in a longitudinal direction of the cylinder 17 are
formed to close. Through holes are bored at both ends to pierce the piston rod 16
through the cylinder 17 and make it possible to move the cap section 16b and the rod
section 16d of the piston rod 16 in the fongitudinal direction in the cylinder 17.  The
head section 16a of the piston rod 16 and the end 17a of the cylinder 17 located on
the head section 16a direction are in contact with each other and regulate the piston

rod 16 from moving in the longitudinal direction toward the cap section 16b direction.



-20 - an LRV as an exanple of the vehicle. A basic configuration of the
vehicle in the second enbodinent is the sanme as the configuration of the
vehicle in the first enbodi ment. Conponents that are the sane as those in
the first enbodi ment are expl ai ned using the same reference nunerals and
signs and nanes as those in the first eppodi nent. Conponents different from
those in the first enbodi nent are explained. In the explanation of the
second enbodinment, it is assuned that a traveling direction of the vehicle
is to the vohithd etherlpmtd, theG@PBEr section 16cTdfghs pistoat ned d 6ahd thveeridddbeof The n t he
second enbodi nent is explained with reference to the bogie 7 in a linear
travel i ng téeytndst 51 Bcstown thacabisgetics 1Gb diretidn actdrongeéd Risprsedpr ovi ded in
the bogie 7. The traction rod 21 is arranged along the axis 8c passing the
center bet wgeRnd@ aphelos Schbtieha wmeddivdinabiiredionecThopistimdol he iyvehi cl e
rear direction in a linear track traveling state and extendi ng al ong the

vehi cl e | atgpalndby 86tdi QccAN aBRdnAian0R it DR ¥elihahifil URskiolibRaliRn of the
traction rod 21 IS attached to a receiving section 6d, which is provided in

t he vehicl g, bhedy..8,(ghane.tJy Figure 1), via a spherical flange. An end 21b
at the vehié%eg(?%ﬁt %ire%f@bn of the traction rod 21 is attached to the

bogi e frang Sﬂss beans 9a on the vehicle rear direction via a spherical _
flange. [O gg% A pair of restoring rods 22 configured the sane as the

flexible tractign rods 15 in the first. enbodi pent..are provided in the bogie
7 “hs an exanpl S PREEASHRETS LhE Srron Bessitt P Raetinged on both
|l eft and right sides in the vehicle |lateral. direction of the traction rod
21. As anotfrsitugghdirectiopne Argddeorashigt Fo D%posed bewesn Bis @dlFrsneySat one of
the left and right sides in the vehicle lateral direction of the traction
rod 21. Anaehthezad 1dh of Hee Qéhiler 1d lpeded eon thesrp dAb direeting. r dbisoftidiy rod 22 is
- 21 - attached to a receiving section 6e, which is provided in the vehicle
body 6 (showshdrd R guroatal) withitke cepspétem dl offthapgton rad 16ndWirh thecaphe
vehicle front direction of the restoring rod 22 is attached to the bogie
frame crossedieansdames ihte\elintimar dasctidn t@edrdabe weal sactsphbia digktidd, ange.
[ 0038]
the guide washer 19 moves together with the cap section 16b and the coil spring 18 is
compressed.
[6030]
Concerning the structure of the flexible fraction rod 135, as another example, a
rubber member 20 may be provided instead of the coil spring 18 as shown in Figure
4(b).
[0031]
Concerning the flexible traction rod 15 configured in this way, in Figure 2, the
cap section 16b of the piston rod 16 is arranged in a state in which the cap section
16b moves to the head section 16a direction. Such a state is a neutral state of the
flexible traction rod 15.  Since the coil spring 18 is in the compressed state, a pre-
load P is applied to the flexible traction rod 15. For example, this pre-load P may

be a magnitude set from a load applied to the flexible traction rod 15 when maximum

acceleration is applied to the vehicle when fully loaded and a margin of the load. It



Concerning such a vehicle in the second enbodi nent, an operation in
traveling on a curved track is explained with reference to Figures 4 and 6.
When the front vehicle 2 on the vehicle front direction enters the curved
track, the wheel 8 on the outside rail side of the pair of wheels 8 cones
into contact with the track 1 and force;girected to the inner side in the
vehicle lateral direction is applied to the wheel 8 on the outside rai
side. Then, force for turning with respect to the vehicle body 6 acts on

the bogie 7is flssiblits pROeAt the 888 e Offrdrh urRRlwidh rdsP&dt @ iHRdehREShEZ Xt ends
and the other of the pair of restoring rods 22 retracts while referring to

the tracti og.#,Q :%%h@ﬁﬁﬁwﬁ&ﬂﬁ@&hm&ﬁ&ﬁQEQ&QheER@B@%P&Enthﬁg@ng@nldéUrns by
an angle 0 at the maxi mum about the m'ddle point 13 of the bogie franme 9

W th r eSpeC{rﬁ\Fe?' g.helnvﬁgércx!v&dp qel% p@ssil§9?£‘ é@c’ﬂué){}%e%hgﬁ%gga 3r 3R RELformed in

the front vehicl'g 2 on the vehiclke rear directio

expl ai ned above,,.with e vehiclg in the seco di.ment he present
Tvent i on, - RET et Bagkdfd i et P O SP BRI TR ulR R B s R Per 1 a
of the vehigle bg 6.1 5.absaqrbed by the turn of the bogie 7 and | ess

casi 'y affeleger AL BGHE) T Skan Sogietoadht Judireasaron St feiissa t r ack.
As a result, the wheel 8 changes to a stat? nore closely along the curved
track and tlnag setedesiblapagionded { he @nrleaf exlgpaingpndredisging. at t ack angl e.
Therefore, when the vehicle enters the curved track, contact pressure

bet ween t hdOdhdel 8 on the outside rail side and the track 1 is relaxed, -
22 - lateral pressure applied to the vehicle is reduced, and occurrence of
vi bration and cCeakirmniggsodna veficl hethgdhisicdnebddmpniewenpeetionlindrastiongea ri di ng
confort of passengers is inproved and wear of the wheel flange 8b is

reduced. [ QUARH t\NEk iy dxpineghivich eeférandehie Bacend ahodi nEiMurof idhe present
invention, when external force fromthe vehicle |lateral direction is

appl i ed to gihead ehirehehRidhgewthadmtdbovE.Or & eradelih@ir@fioh be HeaghRIelisf rom t he
track 1 when the vehicle enters the curved track, such external force is

at t enuat ed jhy didienf e RHpURPr essi on danpers 12 provided on the vehicle front
direction and the 'vehicle rear direction. Therefore, it is possible to

prevent the bogysef ifd AMREhR. 1 Uf AR ML AR ol Ol Ao ERLE FadrODY 6 DY

force other than e force acting on t ogi e romthe trac
et et ;5 BPRb b bR I (SRR O R B T,
(raveling of he Nebrele r ATl Like, theybogl o7 does ot g it
applied to the wheel 8 on the outside rail side.  Then, force for turning with respect
to the vehicle body 6 acts on the bogie 7. At this point, one of the pair of flexible
traction rods 15 extends and the other of the pair of flexible traction rods 15 retracts.
Therefore, the bogie 7 tﬁrns by an angle 8 at the maximum around the middle point
13 of the bogie frame 9 with respect to the vehicle body 6. Such an operation is
also performed in the front vehicle 2 on the vehicle rear direction.
[0033]
As explained above, with the vehicle in the first embodiment of the present
invention, force directed in the straight forward direction by the inertia of the vehicle
body 6 is absorbed by the turn of the bogie 7 and less easily affects the bogie 7.

The bogie 7 easily curves along the curved track.  As a result, the wheel 8 changes



is secured. Since a novenent anount in the vehicle lateral direction of the
bogie 7 is limted by the stopper nenbers 14, a large turn of the bogie 7
is prevented and traveling stability of the vehicle is further secured.

[ 0041] The enbodi nents of the present invention have been expl ai ned.
However, the present invention is not 1§g1ted 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. [0042] For exanple, as a first

nodi fi cat i of @ktatehtore Blaedl nRMehe Eury b trpglesrNthe ivaNi@[ daf Rntet GRCRIEING
conposition of the vehicle, the nunber of front vehicles 2 and -23 - the

nunber of i pher imdinatieuMabiclies Bhet@yrd &rdh ther@ilie BRI thb eS8l Ralihe
enbodi ments as long as the bogies 7 are provided in the front vehicles 2

and the onec&r;z%cg@f@gjrﬁbawsmh@&hélk%n%éaggag @?&M@Eﬁh Ehl@%rafclgg ilé ' Otn;e

vehicles 2. E ts that are the sane as t fects explain
embodi ment o uretngey BRI s BRI e vetige SRS Rn AR e R M B ey e
L NI L L
bogies 7 and effectively prevent ogcurren of deflection of the journal
member s 10 BHETERE R e esr Qb iheHheehaengg St reduced.  In other wirds

the vehicle can smoothly pass the curved track.

{0034]

With the vehicle in the first embodiment of the present invention, when

external force from the vehicle lateral direction is applied to the vehicle other than

the force acting on the bogie 7 from the track 1 when the vehicle enters the curved

track, such external force is attenuated by the turﬁ suppression dampers 12 provided

on the vehicie front directién and the vehicle rear direction. Therefore, it is possible

to prevent the bogie 7 from being turned with respect to the vehicle body 6 by force

other than the force acting on the bogie 7 from the track 1. Therefore, the bogie 7

turns with respect to the vehicle body 6 only when the vehicle enters the curved track.

On the other hand, during linear track traveling of the vehicle or the like, the bogie 7

does not turn with respect to the vehicle body 6 and traveling stability of the vehicle

is secured. Since a movement amount in the vehicle lateral direction of the bogie 7

is limited by the stopper members 14, a large turn of the bogie 7 is prevented and

traveling stability of the vehicle is further secured.

[0035]

Second Embodiment

A vehicie in a second embodiment of the present invention is explained below.

In the second embodiment, as in the first embodiment, the vehicle is explained using



Ref erence Sign List [00441 1track 2front vehicles 3internediate vehicle
4connecting sections 5pin connectors 6vehicle bodies 6a, 6c, 6d, 6e
recei ving sections 6bstopper receiving sections 7bogi es

-20 -

an LRV as an example of the vehicle. A basic configuration of the vehicle in the

second embodiment is the same as the configuration of the vehicle in the first

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

explained using the same reference numerals and signs and names as those in the

first embodiment. Components different from those in the first embodiment are

explained. In the explanation of the second embodiment, it is assumed that a

traveling direction of the vehicle 1s to the vehicle front.

[0036]
The structure of the bogie 7 in the second embodiment is explained with
reference 1o the bogie 7 in a linear traveling time state shown in Figure 6. One

traction rod 21 is provided in the bogie 7.  The traction rod 21 is arranged along the

axis 8¢ passing the center between the wheels 8 on the vehicle front direction and the
vehicle rear direction in a linear track traveling state and extending along the vehicle

lateral direction. An end 21a on the vehicle rear direction of the traction rod 21 is

attached 1o a receiving section 6d, which is provided in the vehicle body 6 (shown in

Figure 1), via a spherical flange. An end 21b at the vehicle front direction of the

traction rod 21 is attached to the bogie frame cross beams 9a on the vehicle rear

direction via a spherical flange.
[0037]
A pair of restoring rods 22 configured the same as the flexible traction rods 15

in the first embodiment are provided in the bogie 7. As an example, the restoring

rods 22 are respectively arranged on both left and right sides in the vehicle lateral

direction of the traction rod 21.  As another example, the restoring rod 22 may be

provided only at one of the left and right sides in the vehicle lateral direction of the

traction rod 21.  An end 22a on the vehicle rear direction of the restoring rod 22 is



fl anges 9bogi e frame 9abogie franme cross

8wheel s 8a, 8c, 8daxes 8bwheel
menbers 1llconi cal rubbers 12turn

beans 9bbogi e franme side beans 10j our nal
suppressi on danpers l12aaxes
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attached to a receiving section 6e, which is provided in the vehicle body 6 (shown in

Figure 1), via a spherical flange. An end 22b on the vehicle front direction of the

restoring rod 22 is attached to the bogie frame cross beam 9a on the vehicle rear

direction via a spherical flange.

[0038]

Concerning such a vehicle in the second embodiment, an operation in
traveling on a curved track is explained with reference to Figures 4 and 6.

When the front vehicle 2 on the vehicle front direction enters the curved track,
the wheel 8 on the outside rail side of the pair of wheéls 8 comes into contact with

the track 1 and force directed to the innmer side in the vehicle iateral direction is

applied to the wheel 8§ on the outside rail side. Then, force for turning with respect

to the vehicle body 6 acts on the bogie 7. At this point, one of the pair of restoring

rods 22 extends and the other of the pair of restoring rods 22 retracts while referring

to the traction rod 21 as a support reference. Therefore, the bogie 7 turns by an

angle O at the maximum about the middle point 13 of the bogie frame 9 with respect

to the vehicle body 6. Such an operation is also performed in the front vehicle 2 on

the vehicle rear direction.

[0039]

As explained above, with the vehicle in the second embodiment of the present
invention, force directed in the straight forward direction by the inertia of the vehicle
body 6 is absorbed by the turn of the bogie 7 and less easily affects the bogie 7.

The bogie easily curves along the curved track.  As a result, the wheel 8 changes to
a state more closely along the curved track and the vehicle can enter the curved track

at a small attack angle. Therefore, when the vehicle enters the curved track, contact

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



12b, 12cends 13m ddl e point 14stopper nenbers 1l4astopper rubbers 15fl exi bl e
traction rods 1l5aaxes 15b, 15cends 16pi ston rod 16ahead section 16bcap

section | 6cstopper section

-2

lateral pressure applied to the vehicle is reduced, and occurrence of vibration and

creaking sound of the vehicle is prevented. Therefore, riding comfort of passengers

is improved and wear of thé wheel flange 8b is reduced.
[0040]

With the vehicle in the second embodiment of the present invention, when
external force from the vehicle lateral direction 1s applied to the vehicle other than
the force acting on the bogie 7 from the track ! when the vehicle enters the curved

track, such external force is attenuated by the turn suppression dampers 12 provided

on the vehicle front direction and the vehicle rear direction. Therefore, it is possible

to prevent the bogie 7 from being turned with respect to the vehicle body 6 by force

other than the force acting on the bogie 7 from the track 1. Therefore, the bogie 7

" turns with respect to the vehicle body 6 only when the vehicle enters the curved track.
On the other hand, during linear track traveling of the vehicle or the like, the bogie 7
does not turn with respect to the vehicle body 6 and traveling stability of the vehicle
is secured.  Since a movement amount in the vehicle lateral direction of the bogie 7
is limited by the stopper members 14, a large turn of the bogie 7 is prevented and

traveling stability of the vehicle 1s further secured,

[0041]

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.

[0042]

For example, as a first modification of the embodiments of the present

invention, concerning composition of the vehicle, the number of front vehicles 2 and



spring 19gui de washer

16drod section 17cylinder 17a, 17bends 18coi
22restoring rods 22a, 22bends

20r ubber nmenber 21traction rod 2la, 216ends
-23 .

the number of intermediate vehicles 3 may be different from those in the
embodiments as long as the bogies 7 are provided in the front vehicles 2 and the one
intermediate vehicle 3 is arranged between the two front vehicles 2. Effects that are

the same as the effects explained in the embodiments can be obtained,

[0043]

As a second modification of the embodiments of the present invention, a
rubber vibration insulator may be provided instead of the guide washer 19 of the
flexible traction rods 15 or the restoring rods 22.  Furthermore, it is possible to
absorb a swing of the bogies 7 and effectively prevent occurrence of deflection of the

journal members 10 and the wheels 8 mvolved in the swing.

Reference Sign List

[0044]

1 track

2 front vehicles

3 intermediate vehicle
4 connecting sections
5 pin connectors

6 vehicle bodies

6a, 6¢, 6d, 6e receiving sections

6b stopper receiving sections
7 bogies

8 wheels

8a, 8c, &d axes

8b wheel flanges

9 bogie frame



A B, Carrows D, E, F, Gdistances Ocenter a, J3, Bangles - 26 - Cains
[Cdaiml] A low floor vehicle conprising:

vehi cl e body and rotatable with respect to the vehicle body;

configured as a frane nenber of the bogie;

9a

9b

10

11

12

12a
12b, 12¢
13

14

14a

15

15a
15b, 15¢
16

16a

16b

I6¢c

16d

17

17a, 17b
I8

19

20

21

2la,21b

bogie frame cross beams

bogie frame side beams

journal members

conical rubbers

- -24-

turn suppression dampers

axes
ends

middle point

stopper members
stopper rubbers
flexible traction rods
axes

ends

piston rod

head section

cap section

stopper section

rod section

cylinder

ends

coil spring

guide washer

rubber member
traction rod

ends

a bogi e provi ded under a

a bogie frane



front and rear bogie frame Cross beans arranged along a vehicle |l ateral
direction in a mddle in a vehicle |longitudinal direction of the bogie
frame and spaced apart from each other in the vehicle |ongitudinal
direction; and a pair of front wheels and a pair of rear wheels
provided forward and rearward with respegt to the bogie frame cross beans,
respectively, and configured to travel on a track, wherein a pair of
flexible traction rods, arranged along the vehicle longitudinal direction
and extendi hbe and retdgsaginghbés in the vehicle longitudinal direction, are
provided in the bogie, the flexible traction rods are spaced apart from
each ot her bpythe vehigdse | ateral direction, one end of each of the
flexible traction rods is attached to one of the bogie frame. cross beans,
and the otharpgepd of gaghsof the flexible traction rods is attached to a
first receiving section provided in the vehicle body, front and
rear turn sgppressi ongdappgrs, arranged along the vehicle lateral direction
for attenuating forces in the vehicle lateral direction, are provided in a
front sectign of the &£ggt bogi e frane cross beamand in a rear section of
the rear bogie frame Cross beam respectively, a first end of each of the
turn suppressjon danpers is attached to the correspondi ng bogie frame cross
beam and a“ﬁ%gbnd eﬁ@g§F each of the turn suppression danpers is attached
to a second receiving section provided in the vehicle body, MOSLI P -27 -
a stopper receiving section provided in the vehicle body is spaced apart
fromthe second receiving section in the vehicle lateral direction, and

a stopper nenber provided in the bogie is arranged between the second
receiving section and the stopper receiving section, and the stopper nenber
is contactable wth the second receiving section and the stopper receiving
section so as to regulate a turn of the vehicle body. [C aim 2]



A low fl oor vehicle conprising: a bogi e provided under a vehicle body
and rotatable with respect to the vehicle body; a bogie frane configured as
a franme nenber of the bogie; front and rear bogie frame cross:peans
arranged along a vehicle lateral direction in a mddle in a vehicle "

| ongi tudi nal direction of the bogie frage and spaced apart from each ot her
in the vehicle longitudinal direction; and a pair of front wheels and
a pair of rear wheels provided forward and rearward with respect to the
bogi e frane cross beans, respectivel yWlaiard configured to travel on a track,
wherein a traction rod arranged al ong the vehicle |ongitudinal
direction [@asmdenter in the vehicle lateral direction is provided in the
bogi e, one end of the traction rod is attached to one of the bogie frame

cross beams, andléheloot iehicleosmpfisihfte traction rod is attached to a first
receiving section provided in the vehicle body, a restoring rod

arranged al ong 4 figid gkl uh@gi JeudidBddyHint 86 it BN @rﬂgr@s}%&fﬂ&'g@ e and
retractable in the vehicle longitudinal ‘direction is provided at at | east

one of |ef{.andpsd,ght outer sides in the vehicle lateral direction of the
traction rod, one - 28 - end of the restoring rod is attached to one of

e 0 o SRR O A T o, Lot e 7o 1
front and rear bogie frame cross beams arranged along a vehicle lateral
direction in a middle in a vehicle longitudinal direction of the bogie frame and
spaced apart from each other in the vehicle longitudinal direction; and
a pair of front wheels and a pair of rear wheels provided forward and rearward
with respect to the bogie frame cross beams, respectively, and configured to travel on
a track, wherein
a pair of flexible traction rods, arranged along the vehicle longitudinal
direction and extendible and retractable in the vehicle longitudinal direction, are
provided in the bogie, the flexible traction rods are spaced apart from each other in
the vehicle lateral direction, one end of each of the flexible traction rods is attached
to one of the bogie frame cross beams, and the other end of each of the flexible
traction rods 1s attached (o a first receiving section provided in the vehicle body,
front and rear turn suppression dampers, arranged along the vehicle lateral
direction for attenuating forces in the vehicle lateral direction, are provided in a front
section of the front bogie frame cross beam and in a rear section of the rear bogie
frame cross beam, respectively, a first end of each of the turn suppression dampers is
attached to the corresponding bogie frame cross beam, and a second end of each of

the turn suppression dampers is attached to a second receiving section provided in

the vehicle body,



front and rear turn suppression danpers, arranged along the vehicle |ateral
direction for attenuating forces in the vehicle |lateral direction, are
provided in a front section of the front bogie franme cross beam &idlili a
rear section of the rear bogie frame cross beam respectively, a first end
of each of the turn suppression danpery is attached to the correspondi ng
bogi e frame cross beam and a second end of each of the turn suppression
danpers is attached to a second receiving section provided in the vehicle
body, a stopger races@igweagpnggotidediphewienett holytihgavahiherdady is
spaced apart fromthe second receiving section in the vehicle |ateral

di recti on, thagebond receivingicop@etn tiendiasle Ritemi deecton, e bogie is arranged
bet ween the second recelving section and the stopper receiving section, and

the stopper nmenbespsmeantashalbeiivht Bo%i@@s 2e&d eRGRh i WQegRet i on and the
stopper receiving section so as to regulate a turn of the vehicle body.
receiving section and the stopper receiving section, and the stopper member is

contactable with the second receiving section and the stopper receiving section so as

to regulate a turn of the vehicle body.

Claim 2]
A low floor vehicle comprising:
a bogie provided under a vehicle body and rotatable with respect to the
vehicle body;
a bogie frame configured as a frame member of the bogie;
front and rear bogie frame cross beams arranged along a vehicle lateral
direction in a middle in a vehicle longitudinal direction of the bogie frame and
spaced apart from each other in the vehicle longitudinal direction; and
a pair of front wheels and a pair of rear wheels provided forward and rearward
with respect to the bogie frame cross beams, respectively, and configured to travel on
a track, wherein
a traction rod arranged along the vehicle longitudinal direction in a center in
the vehicle lateral direction is provided in the bogie, one end of the traction rod is
attached to one of the bogie frame cross beams, and the other end of the traction rod
is attached to a first receiving section provided in the vehicle body,
a restoring rod arranged along the vehicle longitudinal direction and
extendible and retractable in the vehicle longitudinal direction is provided at at least

one of left and right outer sides in the vehicle lateral direction of the traction rod, one



-28 -

end of the restoring rod is attached to one of the bogie frame cross beams, and the
other end of the restoring rod is attached to the receiving section provided in the
vehicle body,
front and rear turn suppression dampers, arranged along the vehicle lateral

direction for attenuating forces in the vehicle lateral direction, are provided in a front
section of the front bogie frame cross beam and in a rear section of the rear bogie
frame cross beam, respectively, a first end of each of the turn suppression dampers is
attached to the corresponding bogie frame cross beam, and a second end of each of
the turn suppression dampers is attached to a second receiving section provided in
the vehicle body,

a stopper receiving section provided in the vehicle body is spaced apart from
the second receiving section in the vehicle lateral direction, and

a stopper member provided in the bogie is arranged between the second
receiving section and the stopper receiving section, and the stopper member is

contactable with the second receiving section and the stopper receiving section so as

to regulate a turn of the vehicle body.



