11121141122111221112211122111221111221111 * 59159* Description ‘LOWFEOOR -
VEHI CLE Technical Field [0001] The present inven es to a | ow
fl oor vehicle that travels on a track. Background Art [0002] Mmew’wmmww
recent years, streetcars and the |ike_have adopted |ow fl oor
designs in which a floor surface in the vehicle is set close to d%®ad
surface to reduce the difference in level for stepping up and down for
passengers.- so as to make the vehi clBsschatiomer-free. In such a streetcar,
because of limtations such as road traffic conditions, a |large nunber of
curved tracks curving with a cLOWATFWOOR ¥HHIE[Eual to or less than 20 m
are provided. A low floor vehicle having a | ow center of gravity because of
the structpeamidaerepf can travel relatively stably on such curved tracks.
However, there is a problemin that, when the vehicle enters a curved
track, an REB in atraveling direction of wheels with respect to a
tangentlal rectlon of the curved track (hereinafter referred to as
"attack angle”) %&ﬁ?ﬁ@ﬁﬁ%ﬂ%@mhgh§a§5 Helr 9 ﬂgéﬁtﬁétﬂ gg%natﬂwwhee's
present on an out e rai rin trav on t ack n somne
cases, flagg&§n9%dgg$ wheel s cone into contact with the track. At this

point, pressu I's applied fromthe wheel flanges to the vehicle, the
| at er al Gﬁ%? e of the vehicle increases, and vibration and creaking
sounds occ the vehicle. As a result, there is a problemin that riding

confort for passengers i s degraded, and the wheel flanges wear out. [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 lradius 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 curved tracks.
Héwever, 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 applied 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]
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111111211211211211111 *@00002* 2 Taki ng such a probleminto account,
a low floor vehicle called an LRV (Light Rail Vehicle) as disclosed in

Pat ent Docunent 1 has been devel oped. In Figure 7, an exanple of the
configuration of this LRV is shown. A tyraveling direction of this LRV is
indicated by an arrow A. In the explanation, it is assuned that the
traveling direction is to the vehicle front. Referring to Figure 7, the LRV

includes two frpfiny&lthGlRsbidRdnfEcOnR, 4 RLWSGUlck ok ah eRVA ikRavel i ng
on a track 101. As a vehicle conposition, the one internedi ate vehicle 103

I's arr angeﬁa#%ﬁﬁgﬁr} ab ARcIo%d fnf int gﬁ%hﬁlleﬁtsl ﬂ%zoee{x].gg%ﬂped. InF igﬂracﬂnne(:t ors

105 are arrange ong an axis ext ing in a vehicle 'vertical® direction in

conect 19SS BANIAAD {05 erlo HANGE S5 naMat B AMNE ToE o <

vehicle 105 v are coupled to € € vehicle
103 to be bl.e.of turning around the pin.connectors 5. Therefore, the
front veni ERBS TSk RS é nold fa8 SRR Ghal ROS VLIS 00F Y8 PAIOURA  he
pi n connectors, 105 tp correspond to a. curvature radiys. R of the_curved
brack 101, dieRioRet Rohevehinedingt c ghrleeineds FLaeE f ol ({i%{z}nc&iﬁ’ﬁﬁ@?’% froghr i ngs,
or the like (not shown) are provided to suppress the turning of the front
vehi cl es 19ehigey] erndranednepngdigtg vehigleniOgHtayplingion p faek 1QF thwavehicl e.
[ 0005] Bogi es 107 are arranged under vehicle bodies 106 of the front
vehi cl es 1ughiclasompesiron, theprpintesmediats vebicleal (Fais arrengegthetveentb®twe provi ded
at each of a vehicle front direction and a vehicle rear direction of the
bogi e 107. friotkevepmiles 16R. wheel s 108 are configured to be pivotable
i ndependently of each other around the sanme axis 108a extending in a
vehi cl e | af0®0d] direction and coupled by a journal nenber 109. The j ournal
menber 109 is arranged at each of a vehicle front direction and a vehicle
rear Pin connectors 105 are arranged along an axis extending in a vehicle vertical

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

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

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

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

connectors 105 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



3'direction of each of bogie frames 110 fornmed as frame nmenbers of the
bogi e 107. Conical rubber 111 is provided as a shaft spring for the wheel
108 between the journal nenber 109 and the bogie frame 110. Vibration
transmtted fromthe wheel 108 to the bpgie frane 110 is suppressed by this
coni cal rubber 111. Furthernore, the journal nenber 109 extends at a
position close to the road surface between the pair of wheels 108. A fl oor

surface (ndire@hpwieatilof hrgie/fithed E10 formed adfttle AleritRes bAHE Bagie TOMDer 109.
Therefore, the floor surface in the vehicle is configured to be close to

the road syohaRePubb&008]is providelab ﬁrsﬁﬁf‘ﬂg}[)ﬁr% fo G Phekl 208 baweli gl the vehicle

traveling in the traveling direction enters the curved track 101, force
directed i by @nSt5ahght jr ' by /i [ icle
bodi es 106ﬁ)Force J%?eg%ggw?% §QEJ§§§%gﬂﬁi?%%@?%ﬁt%P%%EEFﬁQ“%§§V%§?%rack
101 acts on e I 7i1okherefore, . far.ce acti 0 he.epntire front
vehicles 1 gé %sthg(r%ggll%gﬁ%gedl.w&ts %tx}?ﬂr%ss%%%ﬂ?s f?{lécaélr?qg)lebmf'f 0 %gp&m?rgrce by
inertia algo.affects the bogies 107. The hogies, 107 .are | ess easily curved
al ong the @W%Iala PSR .g‘ﬁ@%iatraeg(iﬁ“t‘?n ‘gﬂgeatf)ttg%f?agﬁljﬁ%ce ,etWFﬁncthei s an
angle in the trayeling direction_(indicated by an arrow C) of the wheel 108
with respeB?“PéW%ﬁ%lsllg%ge/%?\oaf S‘Hf#é?‘tqtéﬁo\(‘ﬁwlﬂit{%i"éﬁdﬁ% YFnged 8WhB) of 't he
curved track, increases, It is likely that wheel flanges 108b (shown in

Fi gures 8 {¥mahmegrber 489 whEkgrefonp thedtparsudaeesindee yehigle iy epafigured o ke o
contact with the track. At the time of this contact, pressure is applied
from the whlest toftherepdssuli®gh to the vehicle, lateral pressure of the vehicle
i ncreases, and vibration and creaki ng sounds occur in the vehicle. As a
result, thE®6is a problemin that riding confort of passengers is degraded
and the wheel flanges 108b wear out. [0007] 4 To absorb such

unbal ance of f oReferridgte Rigge gdil/whatsetheoshicipuradlihg irbte Maveliige in the
vehicle lateral direction with respect to the vehicle bodies 106.

Speci fi cal Hitectidn entt@yMheiclrvet Gratie $0 B foRe Hikectll A4 kiedightGosvatd Airk&ddn By ansmi t
traction force of the bogie 107 to the vehicle body 106 are arranged al ong

a vehicle |Rag ddidbhe vAhicRBIIRR-106NABorktd AeQBd hhﬁcaléggiggiﬁcﬁ&%loﬂgf ection

of the traction rods 112 are attached to the bogie e via a spheri cal

P o, AR ) s A e 7 ORI R e, Y
%ZIO'[GatS: gﬁ \ﬁlfrg{lta\ﬁzli)cg%:f(%?i% glﬁ)lgatslannrcg& af tlljlli)sbf)agint\,/ {h%rs rta{g?l? folrgv%yd f%trc(%:rby( irxll(ejlttias hown) .
7 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 sicie

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. Asa result, there is a

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

wear out.

[0007]



[ 0008} Patent Literature 1: Japanese Patent Laid-COpen No. 2008-132828
Summary of I nvention 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-durve 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 sone cases, the
front vehicl es T®gbsgep wish ugbalancejafdency, the pogiend ¢ harecopligured & bae

i nternedi ate vehicle 103 because of the influence of the danpers of the
connect i ngmosehle imihe volicle|laterpd et nerith tdspecite e yehioB bidlissdt06cur ve al ong
.the curved track while being affected by cant, slack, or the like of the
curved tr aSpecificallyhasshowaen Figurdss8 toi 10 krgctidvabds hi2 thatradsmmgtratitioact i on
(indicated by the arrow B) of the wheels 108 does not face the 5

t angent i al foitd €tthé Bogi€ i10T it &6hible Hode 186 kevartanged alohg acuhictd track 101 and
the attack angle a increases. Therefore, the pressure still applies from

the wheel fongRE@ERalMIRBLEL tHiRIsVEDA 6h the YchR1d RhHiXctibh ©F Hérteactbn kdiR vehi cl e
i ncreases, and vibration and creaking sounds occur in the vehicle. As a

result, t hef Lark SRl @R LR Bok R lmasﬁdé{bigia@ﬁh&fbﬁf Bish Rf riBRSNGstich | s degraded
and the wheel flanges 108b wear out.

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
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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

vehiéles 102 and the intermédiate 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 some cases, the
front vehicles 102 do not sufficiently curve with respect to the intermediate vehicle
103 because of the influence of the dampers of the connecting sections 104. In
some cases, the wheels 108 do.not curve along the curved track while being affected
by cant, slack, or the like of the curve.d 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-8i-th 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 bogies 107 are stil
af f ect ed bigngénsiakdirestigh (inflisaigd by thomeew sy of faa qureed trarksidreand dheeaftack he
attack angle a increases. Therefore, the pressure is still applied fromthe
wheel fl angede d08iedses.t Hehevathies the, predsarel stiflaappliepiremshe whedl flahgesvidiBbcel e
increases, and vibration and creaki ng sounds occur in the vehicle. As a
resul t, t herthe vehidephebiten pmssukeadf the deligledneréares, anfl vilastsengelrsedkinglegr aded
and the wheel flanges 108b wear out. [0011] The present invention has
been devi s@fintiflostuitt 1Bk vehickR. CIASGUREBIIA MRS is Aftdblein InThartidiwy esthfodf oft he
present invention to provide a |ow floor vehicle that can reduce, when the
vehi cl e enpats arsGyayRadddraakne gl liBhesalospress e of the vehicle, prevent
occurrence of vibration and creaking sounds of the vehicle, inprove riding
confort of Fengers and reduce wear of wheel flanges. Solution to
Problem [0 12? In order to solve the problens, a |ow floor vehlcle

of the present Algb‘{%g/}tdr%]%&ﬁs f’ha# Oed !188% YD feeh%ﬁc?é’éé?&g of ¢ ngé)g' € provided

under a vehicle rane con gure er of the

I
25 AT APAT BRN 05 TEAR U rBTolRR

di rection and a vehicle rear directiaqn pair of bogie frame cross
beams of tWEhESGPE to thervshickeb %@ﬁh%u%dtrﬂghf foawad forcebst ingitie is laFgs ei n a

pair of flexible traction rods arranged al ong the vehicle |ongitudinal
direction andmbelinceef e feree bannotpakereplsteleshseritidng It ¢ase.rthebogies i n t he
vehi cl-e longitudinal direction are provided in the bogie, the pair of

fl exi bl e tt@kare onll pfesedibye therstraighe tbrepatodeedpamertfar ofm samhcasthdhe i n a
vehicle lateral direction, ends of the flexible traction rods are attached
to the bogateack aAgie ccihogasebealherefonel thdpresduieis stilidppiéd from the ekeddl e tracti on
rods are attached to a receiving section provided in the vehicle body, and

the bogi e flengeonbsOterteelvéiclbehe dneal sreurd off the Rehidlctifcreaspent vikatidie
~vehicle body. [0013]

and creaking sounds occur in the vehicle. As a result, there is a problem in that
riding cémfort of passengers is degraded and the wheel flanges 108b wear out.

[0011]
The present invention has been devised in view of éuch circum.stanc-:es, 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 wﬁeel flanges.

Solution to Problem

[0012]



Furthernore, in order to solve the problens, a |low floor vehicle of the
present invention is a low floor vehicle including: a bogie provided under
a vehicle body; a bogie franme configured as a franme nenber of the bogie; a
pair of bogie frame cross beans arranggd along a vehicle lateral direction
in the mddle of a vehicle |ongitudinal direction of the bogie franme and
arranged spaced apart from each other in the vehicle |ongitudinal

di rection; and Ia opddrrto edlvetiegirsblpmeya lbedfloar vehiche off thapreséritahenfipoi a
direction and a vehicle rear direction with respect to the pair of bogie
frame cr osbwbeors/ehicld ineludogt & bbgiapeovadid wrlef a geliield body;t 4 bogid framea track,
wherein one traction rod arranged al ong the vehicle |ongitudinal direction
in the centifigufedas afrangdhinei®ed Xlthé Bbgid] 4 Sfit bOBL IS frAhe¢iodeBedris t he bogi e,
one end of the traction rod is attached to the bogie frane cross beam and

the ot her ghgod alolig atveBield BfRrd] Attel ForAhntREREAHIE Bf AvEREIRINIGdREFT | ON
provided in the vehrcle body, a restoring rod arranged al ong the vehicle

(0]
| ongi t udi n@ikecqb{l] %@%ﬂe%gfeeﬂ?rﬁ@%d %ﬂ%gﬁl E}?ﬁc@@ agﬁpﬁmneeaeﬂ otk ﬁﬂﬂg t@e]ilierad

retracting 1n the vehi ongitu rection 1s provided east one

of left ang_ ri L i ¥ 1.Gke l.at j | of the
traction r%&éllt%%a@#%a(ﬁﬁ&taﬁgglp élgto g%ﬁégpgoylfeg lgte? %%%fea${hg&% Ergﬂioogi e franme
cross beam,. and the other end.of .th estoring r is attached to the
Fecovi ng ediPnngs SoRGl sER i RRuS B IR R et A BERE S ¥ o 1 gur e
to be capaple of turning.with respect to the vehicle dy. [0014 In
the | ow f|gR&® g@‘P?FéP‘éC%‘gﬁ&“ﬁ%fP wrtr@svsmn?H@@mwefﬁﬁﬁlnap@w?%&éb&rwp n danper
arranged al ong the vehicle | ateral direction and configured to be capable
of att enuatodpgrranged alqng the gelyelpilengitudinakdisgction and configured torhsviapele i n each
of a front direction section of the bogie franme cross beamon the vehicle
front dir eefigxgandingcang refeantingiin hetvebitlssloogitehna fdinepiéorbharg ipeoviideshie the oss beam
on the vehicle rear direction, one end of the turn suppression danper is

- attached tlogidehdpmi ef flexable trectimsrode ar artangedsaeed apatt fodmtchch othemin a
suppressiron danper is attached to the receiving section provided in the

-vehi cl e bodhiclatukral diterfip@rends ofvthe €idxible tritgioviebdsdre abauthyd nthedogicopper
menber provided in the bogie are arranged to be capable of coming into

contact W frimeafls Bédney, ahdthe@@hbr @h@s ofthé BERIbRS trddfien Y&IN ¢ erdeney to a
Advant ageous Effects of Invention [0015] According to the present

et Lo, AL A RBA L e o, U Sl /e e e
under a vepi,ahig oPAiingdviBPRsfect [ARE vER0kIRYyed as a frame member of the 8
[0013] |

Furthermore, in order to solve the problems, a low floor vehicle of the present
invention is a low floor vehicle incl.uding: a bogie provided uﬁder 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 laterél direction in the middle of a vehicle
longitudinal 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 bogie

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

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



bogi e: a pair of bogie frame cross beans arranged along a vehicle |ateral
direction in the mddle of a vehicle longitudinal direction of the bogie
frame and arranged spaced apart from each other in the vehicle |ongitudinal
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 beans of the bogie frame and configured to travel on a track,
wher ei n a pelhiicle ddterfal dixédibn it pracided m thedogrr anerelbfahotrgetidnaod éhi cl e

| ongi tudi nal direction and configured to be capabl e of extendi ng and
retracti ngattachédh® the bogik dranengodsibdamahndlihe @tlicr end af thepraotiviled isn t he bogi e, -
the pair of flexible traction rods are arranged spaced apart from each

ot her in aaRRAbCion teati®inglsectiongibiidbd irtihdSeRiclethirlyf 4 Rxideing rbd aghigeq rods
are attached to the bogie frame cross beans, the other ends of the flexible

traction rggdgg ﬁk@eﬂie‘l@féh@fﬂu&@al%r@@&ﬁf Aﬂd%nﬁ@ﬁkﬁ%b@&ébébf&%? dxfenlifify vehicle
body, and the bogie is configured to be capable of turning with respect to

the vehi of endicing in e THIETSERualfegidchEn b plg BOLRE BnopHivgg L1 ack,

1n
~if a wheel on an o e ral alr o S cones I nto contact

with the ttrlglﬁl%u@{}. i Er?ﬁlt qleﬁ%tlgﬁgratl (axrgﬂ?o mﬁét g&tﬂ)% rPH (;ng enﬁ?)l?ltﬁ:el e lateral

direction | outS| e rai orce for

turning with respec i cl.e.body acts on bogi e. this point,
one of t heSfing 6? B %’)‘??}bellaéo ¥l?eqé)fg|‘ SAmEJLoss be dgﬁ?i(’t?‘gree"& ‘ﬁtép of the pair
of flexible traction ro retracts,. whereby the ie can turn with respect
to the vehfE1o8NEERH 1S aﬁa&&é 1 ithegergying ﬁe%fwgmraw&ﬁcﬁ) ¥ e Wehigledioddcandon by t he
inertia of the vehicle body is absorbed by such a turn of the bogie and

| ess easi | iedpgisds §ortfr€élr<5b&gub@ cale phiyiring 34ih rpsnegt wdbe ¥ehielg bede cur ved
track. As a result; the wheel changes to a state nore closely along the
curved traioldhd the vehicle can enter the curved track at a small attack
angl e. Therefore, when the vehicle enters the curved track, contact
pressure bet wedn thhwifleal vebitld dfcthe ptesémtanveatibn,si then am}brd;shlentdampkr is

rel axed, lateral 9 pressure applied to the vehicle is reduced, and

occurr enceametng\ed hloagitiovehide tateralkdirgtiow undl caffigubel teeigicap#blé 6f pr event ed.
Therefore, riding confort of passengers is inproved and wear of a wheel

flange is sedussith fokdd ittRETeNOE heral dRcHBRiCHrEvided irsélRALRL Yrdp@ss the curved
track. [0016] A low floor vehicle of the present invention is a | ow

floor vehi gh&tibh %J:d%ﬂ)h'?ﬂ thbdpROfrEmP LRSS 864 BH‘%'I?é'v@ué{@B’oﬁﬂ &rl2QdY anda bOgi €
frame configured as a frame nenber of the bogie; a pair of bogie frane

Cross bea”&a@&ﬂ’rﬁ:‘ﬁ%ﬁ@e 1A i d’gﬂ%ﬁ!nﬁe cgég @z{rP@hrtﬁeC%h? e hdhr LitEc aﬂi‘ndgﬁee of a

vehi cl e | ongi tudi nal |rect|o rame and arrange sbaced apart

f h ot th hi I di t d f wh

pr ovi ded i FBSARE Bt AR ioR SApPEh e ére%é@%a R 0RO EORRE o et on
ith to t f b f.the b T d

vontt oo okt RV Gt bR SabaRS A %heR T TEe Pl RS g

the vehicle Ion i.tudi nal dlrectlon in the center in a vehicle |ateral
~direction ingh %V%W]Sé’e dy.rand Restappgr ovisisd i the wshicleeodyrandid $9PRebd i s at t ached
to the bogie frame cross beam the other end of the traction rod is
attached tmemberprovided in thebopisrirprmanggddo becamablevadlsoniing iéaigontact vath or i ng
rod arranged al ong the vehicle |ongitudinal direction and configured to be
capabl e of eagktotheditorggalate # virm atthe rvghicle hdde. vehi cl e | ongi t udi nal direction
is provided at | east one of left and right outer sides in the vehicle

| at er al di Adedntggeond Effbas bf Bwentiun rod, one end of the restoring rod is
attached to the bogie frane cross beam the other end of the restoring rod
is attachemoyg) the receiving section provided in the vehicle body, and the
bogie is configured to be capable of turning with respect to the vehicle

body. Ther ef or e, \afiRg td e pridbs! 1ﬁvé?1@1t)ﬁr§ff&tscé¥p1’a%’edtﬁe?&\5 can be 8btdfigg! on an

out si de rai
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



-~10 = 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 rgstoring rods retracts, whereby the
bogi e can turn around the traction rod wth respect to the vehicle body.
Force directed in a straight forward direction by the inertia of the

vehi cl e bobBgi¢;s peirsafibogts fymecrobs beamsraranged #lenpayeliclaratetat dgeasimgiin y
affects the bogie. The bogie easily curves along the curved track. As a
resul t, ththewndéle of harbiek lbngitnditahtigedtiontdfehe bogie fratnkand arraggkdtspaceld and can
enter the curved track at a small attack angle. Therefore, when the vehicle
enters t heafirfy@d ehétbdtkicr i AR wdiicl Idgaudiaalaiesasm dne paagiwieeist he out si de
rail side and the track is relaxed, lateral pressure applied to the vehicle

i s reducedprogiidd A€ EdthofAGBhR e fYOMIdReERh A1ah CdhRAK kdag dReuIASHiR] rekpt vehicl e
is prevented. Therefore, riding confort of passengers is inproved and wear

of wheel f,ﬂoemagiir bf%ﬁgff%@crdsgﬁ@%ﬂgsﬁt\ggv% gie A% %@goghg?&a@o FIQLR! Y pass

the curved tra oor ve t he present

i nventi on, . i . . icle | ateral
direction %ﬁ#%%&gﬁ?é?tagﬁggg%ggaggfg%cgr}g%ﬁ%e?n%% %E%F}élr%lc}e in the vehicle
| ateral directipn.is provided i.n each of a, fraont direction section of the
bogt e 1 r arene bt ghsRi At zenRwedEeof Fasfplecal Bitehito S PR e et | on
section of th ogie frape cross beamon the vehjcle regr djrection, one
end of t heveﬁiefﬁ%P@%ﬁﬁ?l&éﬁﬁﬂ%ﬁﬁwwg&ﬁﬁtﬁ%ﬁ%%le’tt © PHE ogﬁalgleftfaaﬂgn cross
beam the other end of the turn suppression danper is attached to the

recei vi ng 8¢ aieqrapees sngeed anartifam gah ether ipdehickhlatesaldlirspiden epdsorfi ded i n
the vehicle body and a stopper nenber provided in the bogie are arranged to
be capabl ethefllexibld tartionredscase aigashedia the bagie fantre¢rossbaamguthgtotheaendsy n of t he
vehi cl e body. Wien external force fromthe vehicle lateral direction is
appl i ed t ooftthefloxihledtastion hasds ardattachedtof orece vingtseetgproprovided ot aelticem t he
track when the vehicle enters the curved track as expl ai ned above, such

ext ernal flerdyeandsthabbgieust@dighyedt thdetcapablsoPuEdas with rekpepeto the vahicled on
each of the vehicle front direction and the vehicle rear direction. It is
possi bl e tigpdyr event the bogie frombeing turned with respect to the vehicle
body by force other than the force acting on the bogie fromthe track.

Therefore, durimirdibRefhed HRGEhicIEMRrs BQuRied b8k MBRWHeEl A ard fRsibd K& the
bogi e does not turn with respect to the vehicle body and traveling

stabi | ity ghe Lfife YEPOPhRelIS cHREMRT oA SR AnERYGIRR foR/EUbcl o e vehi cle

| ateral direction of the bogie1s limted by e stopper ne a large
Lo Tch RO g BORHETARH ARGLE R G OB BRI B il £Le T
Bri of  Decchiotian TGROBAN Hy S PO LB IIerehisth EPh] ok G bokés 24 MBS ol anat or y
Firat emboRiFeAE: o OF AEr BF BEURE T4behTqds hiends and the oer of e pairol® | ©

flexible traction 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 anci less easily affects the bogie. The
bogie easily curv.es along the curved track. As a result; the wheel 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 on the outside rail side and the track is relaxed, lateral



[Figure 2] Figure 2 is a plan view showi ng a bogie of the vehicle in the
first enbodi ment of the present invention. [Figure 3] Figure 3 is a front

vi ew showi ng the bogie of the vehicle in the first enbodi ment of the
present invention. [Figure 4] Figure 4ga) is a |longitudinal sectional view
showi ng a schematic structure of a spring-type flexible traction rod in the
vehicle in the first enbodi nent of the present invention. Figure 4(b) is a
| ongi t udi npresssecdpipindto the evhisleasratiyced, soth enatriencs of vibtatios and ceakinpber - t ype
flexible traction rod. - 12 - [Figure 5] Figure 5 is an explanatory

di agr am shsmd of theerchiolk it peoentedhi Theretbse,iriding coni it dfipasdenperavel i ng in the
first enbodi ment of the present invention. [Figure 6] Figure 6 is a plan

Vi ew showi igpravdda@idSveat ofa Wl Mgt s RISQEAONT 6P HLFRNhe YEhitlRealr esent
invention. [Figure 7] Figure 7 is an explanatory di agram show ng a

convent i ongho QW phbORE cM&Bl Gk during curved track traveling. [Figure 8]
Figure 8 is a plfan view show ng a bogie of the conventional vehicle.

[ Figure 9] ilgl{rjre 9 is a side view showi ng the bogie of the conventi onal
vehicle. [Figure 10] Figure 10 is a front view show ng the bogie of the

conventional v e;(‘ .io(‘vl/ ﬁt)ot[&e%%lé B tl.h\Q, rf)ré%%ntﬁﬂ@&%o%?& %OVL ﬁgg‘mehicle 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 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 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 vehicle lateral direction is provided in the
bogie, one end of the traction rod is attached to the bogie frame cross bearﬁ, the other
end of the traction rod is attached to a receiving section provided in the vehicle body, '
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 tra(;k, if a wheel on an outside rail

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



Fi r st - 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 exanpl e of thelovehicle. In the explanation, it is
assunmed that a traveling direction of the vehicle is a vehicle front.
Figure 1 is a diagramof the vehicle viewed from above. The traveling

di recti on inhenside indh¢ v¢hicle daterabidicestien ivappliné tatheovieal omthe outsideded shown i n
Figure 1 includes two front vehicles 2 and one internedi ate vehicle 3
travel i ng sde,dorce fokumingdwith raspbited thecwhipds bedymasts erhidie bagiei ntA¢thiedi at e
vehicle 3 is arranged between the two front vehicles 2. Connecting sections
4 are provpdggohedivhe Pair b€ rdstoding rydshixtéels add drcbthdreofitind prinefhestbang ehi cl e 3.
Pin connectors 5 are provided in the connecting sections 4 along an axis

ext endi ng jods fetieeRi Wheree te ogle ht@@tdréihd the Gratticiivod wath kst & thee coupl ed
to the internediate vehicle 3 to be capable of turning around the pin - 13

- connect ofide bERYI Torde HER AR YIsHERHRAGAIVERICELE b @l i8St oPkhd he front
vehicles 2. Weels 8 provided in the bogies 7 are configured to travel on

Lk sl 0030 By S 108 s B i Sesaln gk
0 2 T By LSRR, 1S AU Pl g By

arrow A. In r ane nmenber of

t he bogie 7. The vehiclg body, 6 (shqwn in Fiqure 1) i u rted, by this
bogi e fran%atﬁ}u‘%?z% aB’é‘ it8e ?‘frﬁ%/fhtr%ﬁ(k RRERET 8 Y& r’fffi"ﬁ&?? Erggll 9§?ﬁkcl e
‘lateral directi are disposed jn this hogie fra 9 spaced apart from each
other in & iC rquWgW?‘g‘Eif g]ehﬂiq%?rﬁ%ﬁ%{ﬁ({??ginﬁq%gﬁpﬁsﬂ{ bogi e frane
9, two bogie frane side beans 9b extending in the vehicle |ongitudinal

. direction pawpariheydiegl o the outsie f@‘\lvéldB@Qiig‘eftF%?#és rlaed, BEsHPGISENd ar e

di sposed spaced apart from each other in the vehicle |lateral direction.
[0021] applied tmthie viehislrais sedboed, @nd eequreary opyibiatige andereekiagspwids adnd and
the rear end of the bogie frame side beans 9b. Therefore, the bogie frame
cross beanthe 9ahialeds brevantedl cTlxseford, oidirtpeconefiottenf passebgres isampodvedlaondgi t udi nal
direction than the journal nenbers 10. A pair of wheels 8 are attached at
both ends weartdfevheehflalges Isatducall. din @béd wordefthe acticlefcat bRopthlyr peak tienber s
10 to be pivotable independently from each other about the sanme axis 8a.
MWheel fl anggséeBpackt € provi ded at edges on the inner side in the vehicle

| ateral direction of the wheels 8. The journal nenber 10 is configured to
ext end n'ea@gtllﬁ]e road surface between both ends to which the wheels 8 are

at tached. nical rubbers 11 are di sposed as shaft springs of the wheels 8
bet ween t he bogi ide: be dﬁ”p ] menber
10. The ends 01(‘7:i hﬁ}ﬁ%foj%?%la‘%ﬁlﬁgeﬁgg%aé}g?%&egﬁ ?Ig’gﬂhe gtugbgbﬁsélb@géﬁg&frane si de

beans 9b Vcltr?antggg 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 turn suppression damper is attached to the bogie frame cross beam, the
other end of the turn suppression ciamper 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. When external force from the



-'14 - conical rubbers 11. The conical rubbers 11 are configured to absorb
~vibrations fromthe wheels 8 in the vehicle vertical direction. [0022]

Turn suppression danpers 12 are provided on the vehicle front direction and
the vehicle rear direction of the bogié&l 7. The turn suppression danpers 12
are arranged along axes 12a.extending in the vehicle lateral direction and
tilt in the vehicle vertical direction. The turn suppression tanpers 12 are
conf i gur edvehiclpdaterabdiptction s appliedhtpathie ryghicleratberdhast the dorce aetingnen taehi cl e

| ateral direction. The axes 12a of the turn suppression danpers 12 are
apart fronbegieiigd! e porkhwhesthefvehiste ¢rveris ¢hefo tBackrastekplaingdiabpee,

| ongi tudi nal direction by a distance E. The m ddl e point 13 of the bogie
frame 9 i ssucheateeshlddrcaicateagited)byp diertirmduppressizn daiBperpaseidedon bachagnt er i n
the vehicle lateral direction of the pair of wheels 8 in a linear track
travel i ng gleateRichflodireainghdithe VétacéebdrdirRctiagilt sdoBsbledb pagEnon and an
axi s 8d passing the center between the wheels 8 on the vehicle front

di rection aRGokRerHA BembRuneividirtgeti t@rihé PeHidl8 bbiy B forté @ﬂﬁlér fhaawRl i ng
state and extending along the vehicle lateral direction. [0023] One

end of thegd i Y RRANRS 56RO I RARE fradid Oﬂlefr&%reval}hﬁé ﬁnéa"r @9tk H‘H&E@'o@” s
attached to the front direction section of thé bogi e frame cross beam 9a on

th hi cl g f f f th

tufnfu;);r@sg{egfs cADBE S0 0 B SIPLSlk 00R TSP baph oL (e
de th hi cl.e_bod

5o R 8 M B, e S

rear dlrectloq Léached ?$2Pe re r .direction sectiaon of the bo e frame
cross beanV¥ucls eTLAGREHPR PEthebRBieds Raniter G s SORP PRI 1FEHEES! The

ot her end of the turn suppression damper 12 on the vehicle rear - 15 -

- direction ﬂ@tﬁ%ﬁééﬁgﬂeWSd?H%“?6@§B§Pﬁ§“¥Qgﬂﬁdﬁhﬁﬁ3wﬁhﬂ@%SF§“ﬁ?OV|ded in the
vehicl e bodg via a spherical flange. _% B nenbers 14 are
provi ded oRNerR®GdhisEPEsIBlE Ehmog s{l!é@yuomlraﬂ»@ef ets\ﬁeénliameéa ewr whil¢ ecti on of -
the bogie 7. The stopper nmenbers 14 are arranged al ong the axes 12a of the
t urn suppr sssiiog trdeslingrstabilty afitheatehmbhed to the bogie frane cross beans 9a.
St opper rubbers 14a are respectively provided in both directions sections
of the stoppef Dewrnipaos ofiBrawingshe vehicle |ateral direction. On the other
hand, stopper receiving sections 6b are provided in the vehicle body 6

al ong the pyeg)of the turn suppression danpers 12. The stopper nenbers 14
are arranged between the receiving sections 6a and the stopper receiving

sections 6(Figiret1Ngid@dl & £ HPhhafory dRREradf SRRARg ABSP Eodr +hidE Quahg anged a

di stance F apart fromthe rece|V|ng sections 6a and the stopper receiving

secti ons_Olnof uleukRingliea plimbolin bR UENElA hatalal di recti on.

Therefore turn o ve regul at e cont'act of the

stopper Eﬁ U2 2jjf" Ekke &ggb %h?])k&ql? % $1E%gt}¥§:%§1c\fé @1th??§' ons 6a or the

st opper VI'A I ons

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 itnvention.

[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 |
p;esént invention. Figure _4(b) is a longitudinal sectional view showing a schematic

structure of a rubber-type flexible traction rod.



[(0025] - A pair of flexible traction rods 15 are provided in the bogie
7. The flexible traction rods 15 are arranged al ong axes 15a extending in
the vehicle longitudinal direction and configured to be capabl e of
extending and retracting in the vehiclgylongitudinal direction. The axes
15a of the flexible traction rods 15 are a distance D apart fromthe mddle
point 13 of the bogie frane 9 in the vehicle lateral direction. Therefore,

t he pair ofFighexd]bligire 6 acan explamadsy Bageare showiag gledliomoflber vepmbedliraggart from
each other in the vehicle lateral direction to be symmetrical in the

vehi cl e | aterval trdtk eadeliap in hedhstlmbodimékie ahpresedt fnventiordi recti on of the
flexible traction rods 15 - 16 - are attached to receiving sections 6c,

which are prigiledgtrigute bhea pRANVWE sRAYg G bogRAM veRickd BW Rcdad Vi a spheri cal
fl anges. Ends 15¢C on the vehicle rear élrect|0n of the flexible traction

rods 15 ar @ﬂ&aiﬂ%ﬁgfﬁlgp}ég&tl}ﬁ)%nﬁfg{)am cross beam 9a on the vehicle rear

direction via spherical flanges. 26] Wth such a configuration, the,
bogie 7 is g . Jr ol = - . t he i it espect to
the vehi cl Lﬁ%%%i’h%*%%%ﬁﬁg %L%%%W%ﬁ%%ﬁ%%%ﬁ%%ﬁ? bl b [0027]

An exanpl e_of. the .str he flexible traction rod 15 is.explaining
wth refer é’%%gletdgmﬁéﬁﬁ&éygf?g?{.ra‘%erl]mﬁi gure 4(a), the flexible traction rod 15

isinafr su ‘ted,state. The flexible traction rod 15 ingludes a
07 st on- 1 od T18TER Cins S bRk VI Sy abaae O e BRI YO ot b
traction r 15 and a cylindrical cylinder 17 extendi hg. al ong.the
| ongi t udi ngﬁgwierﬁ@ﬂ%ﬁ.s 1592 fidg yevethoving hepogie rtlawwanmnaf H%neir«st al end of
the piston rod 16. A cap section 16b is provided at the proximal end of the
pi ston rod [HigureA 0 Figypret0 Beaciionsyievs shqveing thohagetiof the epreveatipna aghiclsn 16b. A
rod section 16d is provided between the head section 16a and the cap
secti on 16Des¢ripniglof Embodiments _

[0019]

First Embodiment

A low floor vehicle (hereinafter 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. 'fhe 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 to be capable of turning around the pin



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 pist9n 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 contawfectord  eRedieo? herpravided agddr atkiclet@dpist amhe fdnth@hidlesm. novi ng
in the longitudinal direction toward the cap section 16b direction. - 17 -
On the ot havhderiprotfied $i thie@gics FGikd Eshflkdgedth tiavel ¢t b @iack ¢d 16 and the end
17b of the cylinder 17 |ocated on the cap section 16b direction are
arranged t gofp@)spaced a distance G apart fromeach other in the

| ongi tudi nal direction. The piston rod 16 is novabl e by the distance G at

the maxi mumin theqhRAgE Byﬁie@%ied'} fs%ﬁgia%_dtﬁ%feger&% tgﬁ?e%dﬁ‘?&i’ yPp 16a

direction. [0029] Furt nor e, coll spring 18 is disposed in the

et woen t nratPe it GRUMMAR R bRy o BB RE e G on

the cap 16b _directi.on hi ui de, r.19 i,s_ tn.centacgt. wth,the ca

coct on 1anelpelfiieRiien B e B A \IRIAS pdete rva bluif PR SEis Mriadd R The

| ongitudinal direction taoward_t head section 16a direction, the gquide
washer 19 ?ravsgnﬁ%%toﬁé}eofwgw-t m%‘yglgggmﬁ(@ewﬂ 1gue L Lisispp ng 18 is

conpressed, thSOL Cbncerntng.the structure of the flexible traction
rod 15, asbuHys hegic ErEWRS e, 10 begin Bamewrensbeams fa gxterdipg §vs ¥eclenst ead of
the coil spring 18 as shown in Figure 4(b). [0031] Concerni ng the

f1exi bl e t faierel drectorareslisnesed guhisdogis frame vpaced iaparkfrgureachk othehin z ap
section 16b of the piston rod 16 is arranged in a state in which the cap
section vehicle longitudinal direction. Furthermore, in the bogie frame 9, two bogie frame
side beams 9b extending in the vehicle longitudinal direction fespectively cross the
two bogie frame cross beams 9a and are disbosed spaced apart from each other in thc;.
vehicle lateral direction.
[0021]
Journal members 10 respectively provided at the front end and the rear end of
“the bogie frame side beams 9b. Therefore, the bogie frame cross beams 9a are
located closer to the center in the vehiclé 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



16b nmpves 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
conpressed state, a preload Pis applied to the flexible traction rod 15.
For exanple, this pre-load P may be a- mhgnitude set froma |oad applied to
the flexible traction rod 15 when maxi mum accel eration is applied to the
vehicle when fully | oaded and a margin of the load. It - 18 - is possible
to preventcanigal pipees 1. f ldaconicali mbbes d h areenpéigured do abworly sipratioaspody 6
because of the influence of vehicle weight or the like other than during
curved tr attkmtthawbk¢ln§.in the wehivkr vartiead sijrection. s possi bl e to secure traveling
stability of the vehicle during linear track traveling. The structure of

t he fl exi bfo@22y action rod 15 shown in Figures 4(a) and 4(b) is only an
exanple. The structure nay be other structures as long as the flexible

traction rod 15nirf sﬁ%ﬁé&%i(ﬁl dinpRid ENgle pgovadell 6rethe aehicROFrorlt @d8&tjon and
Concerni ng such a vehicle in the first enbodi nent, an operation in

travel i ng @eGUR¥RAeh! BEtibS oLHPbaEiREd W%huﬁ%ﬁ?ﬁ%&l danpdrgyr s 2, 3, and

5. Figure 5 is a diagramof the vehicle viewed from above. A traveling

direction Q‘;antggg al‘()ﬁE !aﬁ&{:sel Z:Ca%xitéﬁmx@q;l% @hiél@ﬁt&ﬁlﬂ?#cﬁ‘on and tilt @R the front

vehicle 2 on the vehicle front direction enters e curved track, the wheel

8 on the obsiideesah giRbAis, O lGnPAbrRliotEShds B GRTRRGRILE £RAL aCt Wi th

the track and force recte I nNner Si inh the vehicle Iateral

direction i s pl.ied to the wheel on.the outsjde rail side. Then, force
For “tur ni ripraERe piepiafet fic AETeafront wenShi Bl ddhione HEgre Ro A thi s
poi nt, one the pair of flexible traction rods, 15 exten nd, t he ot her
of the pai 9f°t§a? (N SYPRSESSIQny nebﬁnf%%aép%frpgt%%@? Daiib) £ ihe Bogise bogi e 7
turns by an angle O at the nmaxinmum around the m ddl e point 13 of the bogie
frame 9 wiframe &8dnghevehisle loagipudinal (direption bsa distange En Jgéﬂafiﬁﬂsm% 131 so
performed in the front vehicle 2 on the vehicle rear direction. [0033]

As expl ai nefdthebesie framer histlpeatedediasressing nofrg of ian gxisSatpestingihe cemtex e present
invention, force directed in the straight forward direction by the inertia
of the vehihelvehibledgtetal dgectimmmfiecipdiryof Weedlui$ m @fintan erablotraeclingatude hrek s
-easily affects the bogie 7. The bogie 7 easily curves along the curved
track. As extersbing in, the hehivleéalgiidinhbdigesion and an axis 8d passing the center

between the wheels 8.0n the vehicle front direction and the vehicle rear direction in
the linear track traveling state and extending along the vehicle lateral direction.
[0023]

One end of the turn suppression damper 12 on the vehicle front direction is
attached to the front direction section of the bogié 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 ﬁrovided in the vehicle body 6, via a spherical flange. One end of the tun
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 épherical

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



--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 rtebaxed, lateral pressure applied to
the vehicle is reduced, and occurrence of vibration and creaki ng sounds of
the vehicle are prevented. Therefore, riding confort of passengers is

i nproved adutestimaris attachbdtothe edceiMimmngpetiBiv 6a,swhiekl isqedvidedimthheehivler ds, t he
vehicl e can snoothly pass the curved track. [0034] Wth the vehicle in
the first bodo6vieatsplatichln®angeesent invention, when external force fromthe
vehicle lateral direction is applied to the vehicle other than the force
acting on fdpe4pogie 7 fromthe track 1 when the vehicle enters the curved
track, such external force is attenuated by the turn suppression danpers 12

provi ded on thegyehiGh&nbdroM afdl Jr66itib@Bn AV chh®e B SitetibLafd Gl €cti on.
Therefore, it is possible to prevent the bogie 7 from being turned w th

respect to vélﬂ?]lgl\ég{}i(ﬁxlegti%?gﬁjlthg bOe 7OT q‘ﬁﬁ gfoggégrl rﬁe%ﬂerrs hg a;e%r?%lg@@ Efoﬂgt on the

bogie 7 from rack 1 erefore, t turns wth-respe to the
Ve 1 & POf% ST Yol VBN e F bl S Kl e oLher
the-veni ol B Bt 0 STt B B SerD iy P Gkt rgfhfora v
oo o Ll PRILE e bl 155, B e SLEPA TEIDCIG, B o 9o ot
further secured. [0035] Second Enbodi nent . A vehicle in a second
embodi ment had, siepPETeesEVing seRions Pb Are rrowidpd i) the yehisledwdy Gralengthe axend
enbodi nent, as in the first enbodi nent, the vehicle is explained using

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 bod-y 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.

[0025]

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

directio_n and configured to be capable of extending and retracting in the vehicle

longitudinal direction. The axes 15a of the flexible traction rods 15 afe 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



-- 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 usth§-the sanme reference nunerals and
signs and nanmes as those in the first enbodi ment. Conponents different from
those in the first enbodinment are explained. In the explanation of the
second enbatiatigghed tp rederving saghers ¢k athich are pyaslidasdyindhe wehi¢lohodf 6t he vehicl e
is to the vehicle front. [0036] The structure of the bogie 7 in the
second enbéshionmrin Figsirekp Ve spberical tlangest e Eads £5¢ on theevehislsi reardifestion bf near
traveling time state shown in Figure 6. One traction rod 21 is provided in
t he bogi e the fldxébl¢ tractidnands bila2latiashedrto aleglextiaframg ctdse beamh 9a 8a thEassi ng t he
center between the wheels 8 on the vehicle front direction and the vehicle
rear direcvelgoleirgarairectidnvia splagial flapeb.i ng state and extending al ong the
vehicle lateral direction. An end 2l1a on the vehicle rear direction of the
traction regh2d] is attached to 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 {yignhichlh s dh i, tedRdid ARLdapRbIE 3 nardink D=Bint'ATRee to the
bogi e frame cross beans 9a on the vehicle rear direction via a Spherical
fl-ange. [0Q37] .. DAl f i i t nme as the
floxlbie ¢ tthaximum itk fishedtio E@S‘%eﬁ"gg"ed%obg%?ﬁﬁ}%qgfrdéig;gr"g’g‘i U RET 2 bogi e
7. As an exar %%hlgﬁe restoring rods 22 are respectively arranged on both
| eft and rlg% §des in the vehicle lateral direction of the traction rod
21. As anohgﬁﬁ exanple, the restoring rod 22 may be provided only at one of
the left a ﬂght 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
-21 - attached %eém@éégmm%% Pg e@@%lbﬁwr%lm@%ﬂ%% fa‘é’za“iuﬁgf“ﬁ@ vehi cl e
body 6 (shown in Figure 1), via a spherical flange. An end 22b on the
vehi cl e fr sferegeatedtigwn 469 t HeFigae Hp), the fexdblp rapiorgroddSHein 2 §¢ he bogi e
frame cross beam 9a on the vehicle rear direction via a spherical flange.
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 pistonrod 16. A cap section 16b is provided at the proximal end of
the pistonrod 16. A stopper section 16c¢ 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 longitudinal 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.



[(0038] Concerni ng such a vehicle in the second enbodi nent, an
operation in traveling on a curved track is explained wwth reference to
Figures 4 and 6. When the front vehicle 2 on the vehicle front
direction enters the curved track, theimwheel 8 on the outside rail side of
the pair of wheels 8 conmes into contact with the track 1 and force directed
to the inner side in the vehicle lateral direction is applied to the wheel
8 on the oUnshejetherdiandsthdstopPeresactidrolGeeotithe pistonrrod d 6 whd thereadddbrofthe t he
vehicle body 6 acts on the bogie 7. At this point, one of the pair of
restoring cyuge2l” loxitedds thenchptshetiont Hdrdizktiomerepatangaf tortespacedrag r ods 22
retracts while referring to the traction rod 21 as a support reference.

Ther ef or e, dikfagcdd@abert frobiédtd dyer amnthengh@tudinl dir&iorpX The pisednat 16He m ddl e
point 13 of the bogie frane 9 with respect to the vehicle body 6. Such an

oper ati on ingvadlé By BRY diGhARWG latkth R @mtin RNba fitudnA Rirk&RorBWafd Ber ear
direction. [0039] As expl ai ned above, with the vehicle in the second

‘enbodi ment L off LARPraSBRELbMVENti on, force directed in the straight forward
direction by the inertia of the vehicle body 6 is absorbed by the turn of
the bogie g | ess easily affects the bogie 7. The bogie easily curves
al ong the Eur ed track. As a result, the wheel 8 changes to a state nore

closely al ong the,curved {r.ack. ang .t he vehi.cl.e can .e nL.the curved track
oot Cart dgHhye s MEGRNG & Ral eSS AR L abdBers o ved
track, contaci ressure between th el .8 on the outside.rail side and
tha tr ack Tpagiadht a5t o * A5 ithet 5% oSS et iRl B e Bhnrcre i s
reduced, and occurrence of yvibration and creaking sound of the vehicle is

prevent ed. anfHBe gad} B of thicklindes Ay dpcategronghe sam bt dirsclionnpFlis €idénd wear of

t he wheel flange 8b is reduced. [0040] .
washer 19 is in contact with the cap section 16b of the piston rod 16. When the cap

section 16b moves in the longitudinal direction toward the head section 16a direction,
the guide washer 19 moves together with the cap section 16b and the coil spring 18 is
compressed. |

[0030]

Concerning the structure of the flexible traction rod 15, as another example, a
rubber member 20 may be provided instead of the coil spring- 18 as sho@ 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



Wth the vehicle in the second enbodi nent of the present invention, when
external force fromthe vehicle lateral direction is applied to the vehicle
other than the force acting on the bogie 7 fromthe track 1 when the
vehicle enters the curved track, such.gxternal force is attenuated by the
turn suppression danpers 12 provided on the vehicle front direction and the
vehicle rear direction. Therefore, it is possible to prevent the bogie 7

f r om bei ngistpassileld tovpteiventgbpbegie 7 dromhsirviabivotherebpedytoghpyeliiclededpbher t han
the force acting on the bogie 7 fromthe track 1. Therefore, the bogie 7
turns w t hbecesgexdithd mflubmcevdivebicke voadit & thalike ethenthamdunneghewlved gatker s t he
curved track. On-the other hand, during |inear track traveling of the

vehi cl e ortriveéingi KBy oth&rewbrdgliitis poskibie t eécutdifraveling Btabigpethetvehiciee vehicl e
body 6 and traveling stability of the vehicle is secured. Since a novenent

anount in &lhﬁlgvlﬁﬁ'aﬁir&‘cld @dveliAs. dTHeeGhlcRe Bf the TRxMQir&tibnirsd 1 5 BhdwedliPy t he
st opper nenbers 14, a large turn of the bogie 7 is prevented and traveling

stabi11ty Phuldaeials it snluhl0ehy l%ecqu@g‘_b&t%%;y bfi]other-rﬂﬁlcﬁﬁ@so%i ments of

t he present |nve i on have been exp al ne wever resent I nvention
IS not t I nmodi fications
and aItergk%gg%h%#%&%ggggﬁﬂhqgg1 ggkggggéﬁﬁ%gtec n#%g i dea of the

pr esent |n§%§? on. [ 0042] For exanple, as a first nodification of the

enbodi nment the present - 23 - the nunber of internediate vehicles 3
may be differe fron1tho % en?odi nt.s as Ion? as the gg ies 7 are
provi ded in th ‘}CSH’F“%/%W 8IV§ icle inAhe PR eBRRIIMENE ARoRFaRan kaveline s | s

arranged between the two front vehicles_2. Effects that are the sanme as the

effects expirsidhisarkiinexplaingdpyidirsieranse iaRiestes JoBeatdey. FigureSisa

diagram of the vehicle viewed from above. A traveling direction of the vehicle is
indicated by the arrow A.

When the front vehicle 2 on the vehicle front direction enters thé curved track,
the wheel 8 on the outside rail side of the pair of wheels 8 comes into contact with |
the track 1 and force directed to the inner side in the vehicle lateral 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 flexible
traction rods 15 extends and the other of the pair of flexible traction rods 15 retracts.
Therefore, the bogie 7 turns by an angle 6 at the maximum around the middle péint
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 dirgcted 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



[(0043] As a second nodification of the enbodi nents of the present

I nvention, a rubber vibration insulator nmay be provided instead of .the
gui de washer 19 of the flexible traction rods 15 or the restoring rods 22.
Furthernore, it is possible to absorb. ggswi ng of the bogies 7 and

effectively prevent occurrence of deflection of the journal

nmenbers 10 and

the wheels 8 involved in the swing. Reference Sign List [0044] 1track
2f ront vehiocd gate3nore eloselgliaking theturvéd tradomdabe velycleean entastipurvedonnect or s

6vehi cl e bodi es

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 of vibration

and creaking sounds of the vehicle are prevented. Therefore, riding comfort of

passengers is improved and wear of the wheel flange 8b is reduced. In other words,

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 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 is further secured.
[0035]
Second Embodiment

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

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



6a, 6c, 6d, 6e receiving sections 6bstopper receiving sections 7bogies
8wheel s 8a, 8c, 8daxes 8bwheel flanges 9bogie frane 9abogie frane cross
beans 9bbogi e franme side beans
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an LRV as an example of the vehicle. A basic configuration of the vehicle in the
second embodiment is the same as the conﬁgure;tion of the vehicle in the first
embodiment. Components that are the same as those in the first embodiment are

. explained using the same referenée numerals and signs and names as those in the
first embodiment. Components differeni from those in the first erﬁbodiment are
explained. In the explanation éf the second embodiment, it is assumed that a
traveling direction of the vehicle is to the vehicle front.

[0036]

The structure of the bogie 7 in the second embodiment is explained with
reference to 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 8c 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 to a receiving section 6d, which is provided in the vehicle body 6 (shown in
Figure 1), via a spherical flange. Anend 21b at the vehici_e 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 véhicle lateral
direction of the trac;tion rod 21. As another example, the restoring rod 22 may be
provided only at one of the left and right sides in the vehicl.e lateral direction of the

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



10j ournal menbers 11coni cal rubbers 12turn suppressi on danpers 12aaxes 12b,
12cends 13m ddl e point 14stopper nenbers l1l4astopper rubbers 15fl exible
traction rods 15aaxes

-21- .

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 vehiple front direction of the
restoring rod 22 is attached to the bogie frame cross beam 9a on fhe 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 wheels 8 comes into contact with
the track 1 and force directed to the inner side in the vehicle lateral 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 é support reference. Therefore, the bogie 7 turns by an
angle 6 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 thé 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 éurved track. As aresult, 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,



15b, 15cends 16pi ston rod l6ahead section 16bcap section 16cstopper section
16drod section 17cylinder 17a, 17bends 18coil spring 19gui de washer
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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 the wheel flange 8b is reduced.

[0040]

With the vehicle in the second embodiment of the present invention, when
external force from the véhicle 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 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 turﬁ 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.

[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



20r ubber menber 21traction rod 21a, 21bends 22restoring rods 22a, 22bends
A B, Carrows D, E, F, Gdistances Ocenter a, p, Oangles

-23 ..

the number of intermediate vehicles 3 may be different from those in the
embodiments as long as the bogies 7 aré 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 obtainéd.

[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 possibl.e to
absorb a swing of the bogies 7 and effectively prevent occurrence of deflection of the
journal mem.bers 10 and the wheels 8 involved in the swing.

Reference Sign List

[0044]

1 track

2 front vehicles

3 | intermediate vehicle
4 o connecting sections
5 pin connectors

6 vehicle bodies

6a, 6¢c, 6d, 6e receiving sections

6b stopper receiving sections
7 | bogies

8 wheels

8a, 8c, 8d axes

8b wheel flanges

0 bogie frame



- 26 - Clainms [Claim1l] Alow floor vehicle conprising: a bogie provided
under a vehicle body; a bogieframe configured as a frame nenber of the

bogi e; a pair of bogie frame cross beans arranged al ong a vehicle

| ateral direction in a mddle of a velpgele |ongitudinal direction of the
bogi e frane and arranged spaced apart from each other in the vehicle

| ongi tudi nal direction; and a pair of wheels provided in each of a
vehi cl e fremt directbapic fathearassheahe rear direction with respect to the
pair of bogie frame cross beans of the bogie frane and configured to travel
on a track9b wherein bogie framephierbeaimsf | exi bl e traction rods arranged al ong
the vehicle |longitudinal direction and configured to be capable of
extendi ng gnd retrachuffil h2nitees vehi cl e I ongitudinal direction are provided
in the bogie, the pair of flexible traction rods are arranged spaced apart
fromeach pfher in a.ughiclpelateral direction, one end of each of the
flexible traction rods Is attached to the bogie frame cross beans, and the
ot her end 95_each_ofu&p§”££§§&gkﬁn$ggction rods is attached to a receiving
section provided in :

12a axes

12b, 12¢ ends

13 middle point

14 stopper members

14a stopper rubbers

15 flexible traction rods
15a | axes

15b, 15¢ ends

16 piston rod

16a head section
16b cap section
16¢ stopper section
16d rod section

17 cylinder

17a, 17b ends

18 coil spring

19 guide washer
20 rubber member
21 traction rod

21a,21b ends



t he vehicle body, and the bogieis configured to be capable of turning with
respect to the vehicle body. [Claim2] Alow floor vehicle conprising: a
bogi e provi ded 'under a vehicle body; a bogie frame configured as .a frane
menber of the bogie; - 27 - a pagr of bogie frame cross beans
arranged along a vehicle lateral direction in a mddle of a vehicle

| ongi tudi nal direction of the bogie frane and arranged spaced apart from
each ot her22n the vetdstirmglrotsgi t udi nal direction; and _

22a,22b ends

A B, C arrows
D,E, F , G distances
0 center

o, B, 0 angles



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 beans
of the bogie franme and configured to travel on a track, wherein one
traction rod arranged along the vehiclglongitudinal direction in the
center in a vehicle lateral direction is provided in the bogie, one end of
the traction rod is attached to the bogie frame cross beam and the other
end of the traction rod is attached (aimsr ecei ving section provided in the
vehi cl e body, a restoring rod arranged al ong the.vehicle |ongitudinal
direction griginconfigured to be capable of extending and retracting in the
vehicle longitudinal direction is provided at at | east one of |eft and

right outer sidgsowflobfech¥@Ot&hpriding-eral direction of the traction rod, one
end of the restoring rod is attached to the bogie frame cross beam and t he

other end of t%g@@fnq,magguhggd@hﬁqg gsded to the receiving section
provided in the ve body, and the bdgie is configured to be capabl e of

turning with resp cf'ﬁ‘f%frin?e édﬁ?\%ﬁr%ﬁ'aglaq}&?éj%emﬁ)g@ftﬁéﬁ Ihe low floor vehicle

according to clai suppressi on danper arranged

al ong the vehi Cl k{er ?e fr&l’h ﬁ%tsé ﬁ%[n(gsnaqTa%chi 518 g@eﬁlglqutepaqgﬂglztﬁ)nqtl

attenuating forc |rec on I'S I'n each of a
. P T S P e RSy o 1rom
28 - 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 bogie frame cross beams of the bogie frame
and configured to travel on a track, wherein
a pair of flexible traction rods arranged along the vehicle longitudinal
direction and configured to be capable of extending and retracting in the vehicle
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, one end of each
of the flexible traction rods is attached to the bogie frame cross beanis, and the other
end of each of the flexible traction rods is attached to a receiving section provided in
the vehicle body, and

the bogieis configured to be capable of turning with respect to the vehicle

body.

[Claim 2]
A low floor vehicle comprising:
"a bogie provided under a vehicle body;

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



the vehicle rear direction, one end of the turn suppression danper is
attached to the bogie frame cross beam and the other end of the turn
suppressi on danmper is attached to the receiving section provided in the
vehi cl e body, and a receiving segyion provided in the vehicle body
and a stopper nenber provided in the bogie are arranged to be capabl e of
comng into contact with each other so as to regulate a turn of the vehicle
- body. a pair of bogie frame cross beams arranged along a vehicle lateral direction in
a middle of a vehicle longitudinal 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 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 vehicle lateral direction is provided in the bogie, one end of the traction rod is
attached to the bogie frame cross beam, and the other end of the traction rod is
attached to a receiving section provided in the vehicle body,
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 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, and 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.

[Claim 3]
The low floor vehicle according to claim 1 or 2, wherein
~ a turn suppression damper arranged along the vehicle lateral direction and
configured to be capable of attenuating force in thé 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
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the vehicle rear direction, one end of the turn suppression damper is attached to the
bogie frame cross beam, and the other end of the turn suppréssion damper is attached
to the receiving section provided in the vehicle body, and

a receiving section 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 so as to regulate a turn of the vehicle body.



