"~ 1+ Description TRACK GU DED VEH CLE WHEEL TRUCK Techni cal Fi eI d [0001]

The present invention relates to a tpack-guided vehicl e wheel
that runs along a track. Background Art [0002] In gemﬁ “mmﬁuw llw
track-gui ded vehicle (hereinafter, referred to as a "vehicle'

subway car and a new transportation system vehicle, runs al ong a*deek
whil e being guided by a guide rail arranged along the track.. A wheel truck
of such a vehicle is provided W thyacghg&li Ng mechani smor the |ike for
steering running wheels so that the running wheels are til tglmmmw’m"
follow the guide rail when running on a curve. For conventi IW a
si de guide system has been primrily used in whi ch the guide raish;s4:S
arranged on the outsi (Ig@-gy of the vehicle——
However, for recent vglﬁda{:e e%gt}g%m the e%aqﬁ Gflgr conpact ness of :
track construction, a center guide system has been wi dely used in which the
gui de r ailkchngabFiebhged at the center of the vehicle width direction of the
vehi cl e.

[0001]

The present invention relates to a track-guided vehicle wheel truck (bogie) that
runs along a track. |
Background Art
[0002]

In general, a track-guided vehicle (hereinafter, referred to as a “vehicle™), such as
a subway car and a new transportation system vehicle, runs along a track while being
guided by a guide rail arranged along the track. A wheel truck of such a vehicle is . |
provided with a steering mechanism or the lik_e for steering running wheels so that the
running wheels are tilted so as to follow the guide rail when running on a curve. For
conventional vehicles, a side guide system has been primarily used, in which the guide rail
is arranged on the outside of the vehicle width direction of the vehicle. However, for
recent vehicles, because of the demand for compactness of tracl‘< construction, a center
guide system has been widely used in which the guide rail is arrangéd at the center of the
vehicle width direction of the vehicle.

[0003]

An example of a center guide system vehicle having the above-described steering
mechanism has been disclosed in Patent Literature 1. In Patent Literature 1, two running
wheels are connected to éach other by an axle, two guide wheels are provided on the front
side and the rear side of vehicle respectively relative to the axle, and guide arms for

supporting the guide wheels are arranged along the front and rear direction of the vehicle.



‘[ 00073] An exanpl e of a center guide system vehicle having the
above-descri bed steering nechani sm has, been disclosed in Patent Literature
1. In Patent Literature 1, two running wheels are connected to each other
by an axle, two guide wheels are provided on the front side and the rear
side of vehicle respectively relative to the axle, and guide arns for
supporting the guide wheels are arranged along the front and rear direction

of the vehicle. . .2 Ong end.of this guid rmis rnabl.y attached to the
ol e of ol Snling iy ERe B i hrirtbia bt Mt kPe SRR PhHISERS viount oo

wi th the guide eel.. Furthernore, between,an inte di ate rt of the

ul de. ar i and FETiis b ORHES vl B BR0f BortTa: UGB PoRet B3 o o

| i nk mechani sm.is proyided, which is forned so that th uide arm and the
axle can WETREIAF PaR REtequde SRl b epd 3yt 18 U YRtugle WEB%HSWP@. oAb or d ng
to this feature, when the vehjcle travels along a curved guide rail, if the
gui de whé&lesa lipk mesharisays Broviledevhiph é%mfon%edrs(@égat\;b@gwiam Aed Bgiagle Gagi | |

t he running wheels which interlock with the guide wheels are steered so as
to nove &edpistiegked vth eachaphepby wodmalityof peng  difcaulinghiodhisfertuiehwheiui de rai |
corresponding to the curved guide rail . %0004] Furthernore, an
exanpl e die eehidatrevelyaione asysicd puidernid) iethe Bride idreals arempvergbheétiehi sm t hat
can be controlled by an actuator, has been disclosed in Patent Literature
2. | n Patvénth isireeseeduren 2he guide ratnthie mynnikgeehesl owhich entedieakt witlathezgriide ar e
enabl ed to be turned by a kingpin, are connected to each other by an axle
ext endi ngvlienlstahesteerhd b es wi Mo ve adistantsd afiy, gapbdtvece tienabl @dd¢ whed andther | ocked
with each other by a tie rod arranged along the vehicle width direction. On
t he ot herguhizndi] comespgndide tovieesvedwuiiedalhy t he guide rail are attached to a
guide frame, and the guide frame is enabled to be turned around the center

posi tion [pgispeen the paired running wheels relative to the axle. A steering
rod for steerably connecting one of the paired running wheels to the guide

frame, is di speeededd@sontXampeiuifel @nwr dhille Hstee Vilgtle, KR Ensedingt hi s

steering rod is attached to a steering armfor steering one of the paired

runni ng WakehSsmahal chh 8e 0bMedliedDs ahRBHRARE, Hab&inl AENREd L1PPABS [Gtralgrelr ame so

as to be novable in the front and rear direction of the vehicle. In

addi ti on,p, a0c.ACt ¥&hRke 5 Nak rhﬁmﬁ%lhgxeag bh Sheaichiicsl £ACH2Rh ot iaGuinelwgr d and

gt
rearward %lrectlons of the vehi I's provided on the guide frame, and the

h . : ; : . coth
other eng lgxg}gp?ﬂgarélb'érﬂu%mfeﬁ%ﬁgac?'ﬁ%?%?& ea%x*lﬁle%&%ﬁ&ﬂn@% R ehR1ANIRE Bifalg, t he

actuator. novenent o
and are enabled to be interlocked with each other by a tie rod arranged along the vehicle

width direction.  On the other hand, the guide wheels guided by the guide rail are
attached to a guide frame, and the guide frame is enabled to be turned around the center
position between the paired running wheels relative to the axle. A steering rod for
steerably connecting one of the paired running wheels to the guide frame, is disposed -
along the vehicle width direction. One end of this steering rod is attached to a steering
arm for steering one of the paired running wheels, and the other end thereof is attached to
the guide frame so as to be movable in the front and rear direction of the vehicle. In
addition, an actuator thaf 1s extensible and retractable in the forward and rearward
directions of the vehicle is provided on the guide frame, and the other end on the guide

frame side of the steering rod is attached to the actuator. By the movement of the other



-3 ehd of .the steering rod along with the operation of the actuator, the

di stance between the other end of the steering rod and the turning center
of the guide frame (or the axle) is changed relative to the distance

bet ween one end on the running wheel side of the steering rod and the axle,
so that the steering rod adopts a posture tilting relative to the axle. As
a result, the displacenent of the steering arm changes with the novenent of

the steer, &%f&%c&g%eﬁgg r&&‘éd%t% Ovﬁ:thrth'@%é?fig)%g?'lesacﬁ{aﬁ)r,%ggfs%cpﬁemgn gleering

arm Gitatron tent Literature [0 “Patent’ Literature 1. Japanese
e e ot PR S0 RUDL LR, B e EESOETR o,
Probl em [ngl’(l)g%]d relative to the distance between one end on the running wheel side of the steering
rod .and the axle, so that the steering rod adopts a posture tilting relative to the axle. Asa
result, the displacement of the steering arm changes with the movement of the steering rod,
and thus the running wheels are steered by the steering arm.
Citation List
Patent Literatgre
[0005]
Patent Literature 1: Japanese Examined Utility Model Application Publication No. S01-
027492 |
Patent Literature 2: U.S. Patent No. 6,477,963
Summary of Invention
Technical Problem
[0006]
In particular, for a vehicle for transporting passengers, such as a subway car and a
new transportation system vehicle, since the vehicle is repeatedly used continuously for a
long time, it is necessary to perform maintenance work on the wheel trucks thereof easily
and in a shoﬁ time. Therefore, mainly at the maintenance work site, it is necessary to
simplify the structure of vehicle wheel truck, and to facilitate the maintenance work.
[0007])
However, in the wheel truck in Patent Literature 1, since the link mechanism
which is used is operated in a complicated manner by the plurality of arms or the like, the
structure thereof is complicated.  Furthermore, for the wheel truck in Patent Literature 2

as well, since the structure for turning the guide frame which is mounted with the guide



"I'n particular, for a vehicle for transporting passengers, such as a subway
car and a new transportation systemvehicle, since the vehicle is
repeatedly used continuously for a long tine, it is necessary to perform
mai nt enance work on the wheel trucks thereof easily and in a short tinme.
Therefore, mainly at the nmintenance work site, it is necessary to sinplify
the structure of vehicle wheel truck, and to facilitate the mai ntenance

wor K. [OOQ{ . ver,. in_t g@ Tu 0. n it 1
s nce § o R Abu g A bl s R S b B b RE WoR b R P e

by the plurality of.,arns or the lik ! structure thereof.is conplicated.
Furt her nﬁli’ees,a%eefrg‘é P %gy\y\%eea&?uatt?ru%rﬁ ? %E’ﬁfig‘ﬁ? Stﬁ#‘g? gqeﬂ?o lszcozigpl\}&??eld; iMce the
structure for turning the quide fr ich is.mounted wth.the quide 4
aheel s 1 o1iee] ek kst s 8o fened Rl G iR et ng
wheel s by contrqlling the steering rod by the actuator, are conbined, the
struct ur éNthéSr@%fcuﬂts‘O @e}%maégfiélathafr% \Wﬁ%@ Jlfefwuk ko RRADPIRY 18 3SHOR U&$npl i cat ed
structure_has problens in that the nmaintenance work jis difficult to
per f or m Tdgee prablemsteadia aporgEesss iymAMtEIange Qostsc o Hpddditon, thecogmilication ne.
These problens |ead to an increase in maintenance costs. In addition, the
conpl i catof gehiele straefies leadstte gp fRfrease EnyRidlomMapuipFFBSeStS n vehicl e
manuf act uri ng costs. [0008] The present invention has been made in
vi ew of t[#@08&bove circunstances, and accordingly, an object thereof is to
provide a track vehicle wheel truck that facilitates vehicle naintenance
wor k and enabl dhe gresentiovéntionihas besstmayle is iviepl dffthé abpveircemstantasr andt her eof
whil e enabling the steering of running wheels along a guide rail. Solution
t o Probl encdro@l] an object théFeofds v progide hdrask veteclebjheel trudkibatfaabtatts i nventi on
provides a track vehicle wheel truck including a pair of running wheels
pr ovi ded vehictehtaindamidecadrk axd shatesucikeiesion éacdst by aipdidying tiesttustured by a
ki ngpi n, and nounted with the pair of running wheels; guide wheels rolling
al ong t heha&tstenisil dnabkngfhe steeride b &heingivetls dichgatduide rafl. a center gui de
which is positioned in the mddle of the vehicle wdth direction relative
to the paduth t6 Prdbiel Wheel s on a running track; guide franes each
arranged along the forward and rearward directions of the vehicle on the
i nsi de ofrgppdig vehicle width direction in the running wheel, and fixed to
the knuckle; "a tie rod arranged on the center side of the forward and
rearwar d di r ecti,QRRie0E tHehBoVEDHiELEthR pRARENt iRRnMEN bl RicWh dabk JeHiSietWiRR) and
interlock with the guide frames; gui de wheel receivers disposed toward the
i nsi de of j AM i [ f: s EULLk vehicl e
trde ?rt)ch\flg(mé%% ?ax‘f“oﬁl‘d&lenﬂirg; \?g%elﬂsagowa%ﬁ fig 1&1‘1‘&9? a{st?ﬁE@ck?é@, Lhe

end side an er si to e axis o e runni hg wheel s;
and a st ee%gti)lre]@ to"a‘oxe:I I%m%'arb?%qgggth,o&g rﬁ(ﬂﬁte\é%ithcéhg p\ﬁr %‘f Hn%ﬁr{ge\gfxée?& ’guiad%d
wheels rolling along the side surface of the vehicle width direction in a center guide which
is positioned in the middle of the vehicle width direction relative to the pair of running
wheels on a running track; guide frames each arranged along the forward and rearward
directions of the vehicle on the inside of the vehicle width direction in the running wheel,
and fixed to the knuckle; a tie rod arranged on the center side of the forward and rearward
directions of the vehicle along the vehicle width direction, and interlock with the guide
frames; guide wheel receivers disposed toward the inside of the vehicle width direction
from the guide frames on the vehicle end side and the center side relative to the axis of the

running wheels; and a steering axle arranged along the vehicle width direction, and



'- 5 - enabled to turn the running wheels, the knuckles, and the guide
frames by installing the kingpin at bath ends thereof, and the guide wheels
each are installed in the distal end part on the inside of the vehicle
width direction in the gui de wheel receiver. [0010] Regar di ng t he
track vehicle wheel truck according to the present invention, the guide
wheel receiver is attached to the guide frame so as to be turnable. [0011]

R di t hi ¢l I i i i
N L e e
t t ti d i ' h t.,h i de.f d the.oth
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hori zontal danper i.§ provided along the vehjcl f dt h, direction, one end of
t he hori faﬁleea»m@aﬁﬁ@w jediclg vidthdige Bntl%@eéﬂid&é"ekfet\g]aﬁ?ﬁ?wsrnd the other end of
the restoration rod is attached to the steering axle. [0012]

Regar di néoqlt% track vehicle wheel truck according to-the present invention,
a di stance between the steering axle and the turn axis of the gui de wheel
on the vehi cl e Regerdigdhe track yehide wheel drick agrosding &xths SreseRinY$ios: ®er i ng
axle and the turn axis of the guide wheel on the center side. Advantageous
Ef f ect s @Riderwhest jeggiver is attached fo the guide frame so as to be turnable.

[0011]

Regarding the track vehicle wheel truck according to the present invention, a
restoration rod is provided along the vehicle width direction, one end of the restoration rod
i§ attached to the guide frame, and the other end of the restoration rod is attached to the
steering axle. Furthermore, a horizontal damper is provided along the vehicle width
direction, one end of the horizoﬁtal damper is attached to the guide frame, and the other
end of the restoration rod is attached to the steering axle.

[0012]

Regarding the track vehicle wheel truck according to the present invention, a
distaﬁce between the steering axle and the tum axis of the guide wheel on the vehicle end
side, is longer than a distance between the steering axle and the turn axis of the guide
wheel on the cchter side.

~ Advantageous Effects of Invention
[0013]

According to the present invention, the effects described below can be achieved.
The track vehicle Wheel truck according to the present invention includes a pair of running
wheels provided on the identical axis; knuckles, each enabled to be turned by the kingpin,
and mounted with the pair of runniﬁg wheels; and the guide wheels rolling along the side

surface of the vehicle width direction in the center guide which is positioned in the middle



[ 0013] According to the present invention, the effects described
bel ow can be achi eved. The track vehicle wheel truck according to the
present invention includes a pair of running wheels provided on the
i dentical axis; knuckles, each enabled to be turned by the kingpin, and
mounted with the pair of running wheels; and the guide wheels rolling al ong
the side surface of the vehicle width direction in the center gui.de which
is positiened in.the. r.ddle - - j At ' ' el ative
to fhe pat Peoretin AndoeBraisfd e blFp bR Sl i PAEHSRAE 2 b
arranged al on he forward and.rearward directions; of i.cL.e:..on the
tl?et %‘ggegfﬁ{ﬂgf 8&10&? amAnes af'l%%’t Eh\é\ﬁ‘ox:war N rearoAzd 81r$%i2}glf 155 ﬁlxe eﬁw%

i nsi de of in e running , an I'Xed to
the knuckle; the tie rod.arranged on the center side in.the front d rear
di rect i ofPdRe e éﬁ?edeg“cz? Hﬁgg gﬁ‘é‘:t\?é‘Hf‘ @1"'6“%“8% 4 ﬁgr %’b‘f 'lﬁﬁﬁoéﬁedfg?%?{e]er | ock
with the guide frames; the guide wheel .receivers di sposed toward.the inside
of the véb§ s edarERnged PR g’@t‘:g%tﬁr FASH &‘ﬁgo ttﬁl‘&ere?rrdé??ﬁggrbﬂﬁ?’ﬁé(e]@‘é{?i 3me end ‘
side and the center side relative to the axis qof the runnin eel.s; and
the st eerthhyehisle avidhdinsgiénn. andmverlask Wiihe padafigmssidhs e SfecldReridan! ed
to turn the running wheels, the knuckles, and the guide franes b

i nst al | i ridspoped tlewakbibe ingideftthe whidle tridh digectionfrpmp %%? gldEampeet fear e each
installed in the distal end pat on the inside of the vehicle wdth

di r ect i orvehigleténd sidei ahd thesnitersgtsalative to the axis of thh evwfing whetls; anddhease in

whi ch the track vehicle wheel trucks each having the above described sinple
st r uct ur etearieg pxlewirdagedoiongtbe fvelunke widtalizgatort, laad erabledsiodurnghe pwsiiing e, t he
operation and effects descri bed bel ow can be obtai ned. [0014]

Regar di ngvidels, thedmkckied)and chevguide! framascy tustaltihg therlomgpis adenth whdscthetiest, | ocat ed
on the travel direction side, when the vehicle goes to a curved center

gui de, thadgs gadshhedisaerathisalled i thadistbembyet doirrinkiddef thatvshidie
relative to the curve and conme into contact with the center guide. At this

time, a neded dieetibeicte guidecited] feoeivtre curve inside acts on the guide
wheel s on the curve inside fromthe center guide. In the curve inside, this

‘reaction force BtfoRNintthe cadiifl ¥hihait rikeehithy whed tiubles @ich tavibpale from
the guide wheel, so that the gui de wheel receiver and the guide frane turn

to the cupyee hdshal SRHIESRRRGY AY phoVilidiBontHE ¥ent aldadd@e FeHRIRDIWaERle, ti | t's
to the curve i1 nside corresponding to the curve. Furthernore, the tie rod is

roved by |06l dl 8 ek hRs itk BelUALE b BotiRacUr ve | nsi de. The gui de

frame on the curve outside turns In the sanme nanner interlocking with the
guide  rgo14] |

Regarding the track vehicle wheel truck on thé front side, which is located on the
travel direction side, when the vehicle goes to a curved center guide, the guide wheels on
the curve inside move toward the outside relative to the curve and come in'-[o contact with
the center guide. At this time, a reaction force directed to the curve inside acts on the
éuide wheels on the curve inside from the center guide. In the curve inside, this reaction
force acts on the guide wheel receiver and the guide frame from the guide wheel, so that
the guide wheel receiver and the guide frame turn to the curve inside corresponding to the
curve, and the running wheel tilts to the curve inside corresponding to the curve.
Furthermore, the tie rod is moved by the turning of the guide frame on the curve inside.

The guide frame on the curve outside turns in the same manner interlocking with the guide



"-7. frame on .the curve inside, and the running wheel on the curve outside
also tilts to the curve inside corresponding to the curve. Therefore, the
paired running wheels are steered so ds to tilt along the center guide.
[ 0015] On the other hand, in the track vehicle wheel truck on the
rear side, when the vehicle goes to the curved center guide, the guide
wheel s on the curve outside nove toward the inside relative to the curve

and cone.into ntact.with t center guide.. At this .ti a reaction force
directedﬁ?gwfﬂéﬁ%ﬂFV%uﬁ s@ﬁgﬁsgfgu%%“ﬁﬁioﬁHFH%E“%%%PQCnﬁbﬁl3q%@§ve out si de
fromthe center, guide. In the curve outside, .this reaction force acts on
the gui de"R&sdercopgsrRAaAnga e @it dEeF Xiretle rpé}’f?‘g GG Whesl 8| | so t hat

t he gui de wheel receiver and the guide frame turn to the curve outside

cor r espofigFTeg se as tordt lgpg e SR EREEr unni ng wheel tilts to the curve
outsi de corresponding to the curve. Furthernore, the tie rod is noved by
the turnl@g5bf the guide.frame on the curve outside. The guide frane on the
curve inside turns in the sane manner interlocking with the guide frame on
the curve out sPdéhe ether hand, inshairagk wihede wheel ek onrthereangieevhendbe tilts to
the curve outside corresponding to the curve. Therefore, the paired running
wheel s avrehigle@oretd thocuryed eentér| guide, Segguideavheststaay thg giige oufsgisgpve As
descri bed above, the running wheels can be steered al ong the center guide, -
and the taveo# theghsidé eeldipyto e auvd argoad in® @ntichpith the centar guide. THits si npl e
structure achieves a reduction in vehicle manufacturing cost, facilitates
‘vehi cl e s filmenareaetiomofokce diredtedabittevasvesoutedruatts omthergunds whestsagrcbecost s.
[0017] - 8 - so as to be changeable corresponding to either of the center
gui de syst®eBogtsidddrdniie @Atdr ghidesi Uethguude osysiiepthiOreacteonrfarde.acHlartbé or e,

di fferent vehicles need not be manufactured separately for the center guide
syst em apgide Rehesl rdeeifiiiEa sy giiedtrams dronhie ghick evitebl sv et clecpuidnwhertt ur i ng
cost can be reduced. The vehicle can be configured so that, for exanple, on

an or di Nad Vet il RO gk Trantd @i 0AGK c@B bitkiRle WheeIpohdgko the @kedesd e t he
center guide, and on the other hand, in a depot, the track vehicle wheel

truck i s g dednlly (ilhe SkdernBWudess coresfdldmgGa et cdrtd. aurdicethoral thetienni ng
path over a long distance, since this system does not require a | arge

R e L T e g T
ouide. WBlE SRRV em ALOG LS LOUMEANG R IR SR L
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directiof ower= par erefore, when a worker

Bnd Che. GOREBOTHBEIS AL Foad TIELHE o BHT Rt o i A HESR R el ver e

result, the i ntenance work is easier, and therefore the mmi ntenance costs
are redudkpg the center guide. :
[0016]

As described above, the running wheels can be steered along the center guide,
and the track vehicle body is configured as a simple structure.  This simple structure
achieves a reduction in vehicle manufacturing cost, facilitates vehicle maintenance work,
and achieves a reduction in maintenance costs.

[0017]
Regarding the track vehicle wheel truck according to the present invention, the

guide wheel receiver is turnably attached to the guide frame, the guide wheel is configured



'[0018] On the track vehicle wheel truck according to the present
invention, the restoration rod is praoyided along the vehicle width
direction, one end of the restoration rod is attached to the guide frane,
and the other end of the restoration rod is attached to the steering axle.
Furthernore, the horizontal danper is provided along the vehicle wdth
direction, one end of the horizontal danper is attached to the guide frane,

g%ggrtepgrgt hsg{?rbec affeabilS gﬁ? R 8% D AHREIA] o S NEiRLEPLLNO ol €

alre right and

| ef
eft gui e eo%n SyS thtﬁlagr% rl‘l?t e&(grkeeg ff"\#enp ve%‘fflcﬁ%s x%fitg:g%rtbé El&ﬁlﬁﬁ#t&f&ﬁned by

t he rest urnin

runni ng wheel | so restrai ned. T rforrran raggh ng of
the - szpatﬁéﬁv ol SRRl iR e SEh TP By st ornd SR AL 10
restrai ned. [0019] th rac veh cle truck accordin
to the pﬂ@é‘é%ﬁ“mﬁgﬁﬁttlcéﬂbetr E‘? 'gﬁc‘@ﬁlﬁiﬁ% "%TF%é‘P ﬁ'ﬁb forgxampiy theI °
turn axis of the guide wheel on the vehicle e de is | onger than t he

di st ance ob&p wedinary eniRg Bithnge seplevenele Mhéelttﬂtch l%&qléedotfy the&eRisT gddneel on
t he center side, when running on a curve, the running wheels tilt in the

state i nandhpe Fhetaikerdiang, 1a aglegot hedeask valuglg Whepldreskds guided By thersidehe t r ack

vehi cl e wheel truck having such a sinple structure, when running on a
curve, agydesie Intthislcaseo fdtiangprdiparyaumting hath oveli & loog éestatnée,tsn@eghﬁs gesterai | of
the gui de wheel, can be decreased by a cornering force generated on the
pai red r dnes mg rtvctumﬁlaslarganmst@lbéloo epacacthe p¢ré@§w<be systetrh@ngaamée afsctiohd t he.
guide rail can be decreased. Wear and deterioration of the guide wheels and
the gui dén pailié ismiiatibrecesty Hen thedtiee Handin e depecthepentengude, riacti 1sgs [ 0020]
[Figure 1] Figure 1 is a schematic plan view showing a track vehicle that
I S runni pep\edddalGHy the foravatd hsd rearzod direnionofust ineleptiesehicld cenemtis on.
[Figure 2] Figure 2 is a schematic plan view showing a‘track vehicle that
I'S runni Rgn@Rassang dhd theldlide Whées teceivbedindgittguide Wheslpare positiondivanthe on.

outside in the vehicle width direction from the lower part of the wheel truck. Therefore,

when a worker performs maintenance work under the vehicle body, the guide wheel

receivers and the guide wheels are less liable to interfere with the work. As a result, the

maintenance work is easier, and therefore the maintenance costs are reduced.

[0018]

On the track vehicle wheel truck according to the present invention, the

restoration rod is prdvided along the vehicle width direction, one end of the restoration rod

is attached to the guide frame, and the other end of the réstoration rod is attached to the

steering axle. Furthermore, the horizontal damper is provided along the vehicle width

direction, one end of the horizontal damper is attached to the guide frame, and the other

end of the restoration rod is attached to the steering axle. Therefore, during straight

running, the turning of the paired right and left guide frames, which are interlocked with

each other, is restrained by the restoration rod and the horizontal damper, and the turning

of the running wheels is also restrained. The performance of straight running of the
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3] Figure 3 is a schematic plan view showi ng a track vehicle that

ng straight in a second enbodijtent of the present invention.

4] Figure 4 is a schematic plan view showi ng a track vehicle that

ng straight in a third enbodi ment of the present invention.
e 5is a schematic plan view showng a track vehicle that is

[ Fi gure

straight in a fourth enbodi nent of the present invention. [Figure

e 6is

schematic . plan.view showi ng.a track vehicle that is
Srugle 1s 8’f5"%ye FRAEL; gy U?Ifshor}g 0 fci%%rfe reoslfrayﬁg. present invention.

ﬂgnghgure 7 is a schematic plan view showi ng a track vehicle that

raight in a fifth enbodi nent of the present invention.

i on of _Enbodi nent s [002]1] . - . .
Regarding the track vehicle wheel truck according to the present invention, the

distance between the steering axle and the turn axis of the guide wheel on the vehicle end

_ side is longer than the distance between the steering axle and the turn axis of the guide

wheel on the center side, when running on a curve, the running wheels tilt in the state in
which the slip angle is generated. Therefore, even on the track vehicle wheel truck
having such a simple structure, when running on a curve, a guide wheel working force
which is directed to the guide rail of the guide wheel, can be decreased by a cornering
force generated on the paired running wheels, and the contact pressure of the guide wheel
and the guide rail can be decreased. Wear and deterioration of the guide wheels and the
guide rail can thereby be reduced.

Brief Description of Drawings

[0020]

[Figure 1] Figure 1 is a schematic plan view showing a track vehicle that is running
straight in a first embodiment of the present invention.

[Figure 2] Figure 2 is a schematic plan view showing a track vehicle that is running on a
curve in a first embodiment of the present invention.

[Figure 3] Figure 3 is a schematic plan view showing a track vehicle that is running

" straight in a second embodiment of the present invention.

[f‘igure 4] Figure 4 is a schematic plan view showing a track vehicle that is running
straight in a third embodiment of th§ present invention.

[Figure 5] Figure 5 is a schematic plan view showing a track vehicle that is running
straight in a fourth embodiment of the present invention.

[Figure 6] Figure 6 is a schematic plan view showing a track vehicle that is running on a



"Wheel trucks used for a track-guided vehicle (hereinafter referred to as a
"vehicle") according to first to fifth,enbodi nents of the present invention
will now be described. In the first to fifth enbodi nents of the present

i nvention, as one exanple of the vehicle, a vehicle which is provided with
wheel trucks at the front side and the rear side thereof, is used in the
expl anation bel ow, and the explanation is given taking the vehicle travel
direction : ' gr . - Enbodi ment A vehicle
wheel trﬁ%%%é}égg?ﬁ%rﬁt@dl{nﬁgp#fit?éSggﬁi;éflkﬁtrr@%t of the present invention is
expl ai ned_bel ow._.Ref er.ring to_ .Fl L, 0 vehi . L 10 the

directi o;ﬂF'igHEf’?ﬁ t‘%‘&re? S ﬁ%’eg}alllg\ﬁ%n%‘%w,&?o“gn%gnwta éllr sefghh@gg}%ilisir}gngﬁf’anged al ong
a track pat.hho.f V@il?liéd E (iin tFef Hl ddl e tof the vehicle width direction in
vehi cl e. SERENDH LT PAAUMEAT ¢TdNp BTSSP JUFHER al ong the center guide 1. In
such a vehicle, n&#ﬂfr q%ér\éehicle body 2, a front wheel truck 3 at the front
si de of Frapie mbodimEntSheel truck 4 at the rear side thereof are
arranged. In_the front wheel truck 3 at the front side and the rear wheel
truck 4 490%lde rear side (hereinafter referred to as "wheel trucks 3 and
4"), two running wheels 5 are provided. As one exapple_of this running
wheel 5, mainl QgthW%W?f‘tra?rtrW'%“ W@‘Fléggifﬁm?g%%f?r’?gé? éhfvehicle, and
the like, a rubber tire is used. As another exanple of the running wheel 5,
a wheel rinetdcle?) ansgrdnaerfiraete difihambaghimentsaf the preadt inysadn With)oW&used. The
above-described paired running wheels 5 are able to turn around the '

i dent i caldessxibsd5aln thadirstae &fthremibodimoenss ofithet peseat wverfianhas Qrehielewidt h
direction. [0023] In the inside of the vehicle width direction in

t he runnitimgveltide) svehiclk whathlie progidedrwisht wiehiraaks ahihe froint side pndiierrgar wheel s 5
to the wheel trucks 3 and 4, are disposed on axes 5a of the running wheels
5. I n eaghieaheretf isMneélin theegflandicristldhy, and the ghplagationds givamtakingthd a | ef t
guide frame 7 are provided in the vehicle width direction. The guide frane
7 is arragpReit @dvehgiréd®nfaetwarelicktofitear war d directi ons of the vehicle at
the inside of the vehicle width direction in the running wheel 5 and the
knuckl e Ggpothe guide frame 7 is mounted with the knuckle 6, and a kingpin 8
is disposed in the nounting part of the knuckle 6 to the guide frane 7.

First Embodiment

A vehicle wheel truck according to the first embodiment of the present invention
is explained below. Referring to FIG. 1, in a vehicle traveling in the direction indicated
by the arrow mark A, a center guide 1 is arranged along a track path of vehicle in the.
middle of the vehicle width direction in vehicle. The vehicle runs while being guided
along the center guide 1. In such a vehicle, under a vehicle body 2, a front wheel truck 3
at the front side of vehicle and a rear wheel truck 4 at the rear side thereof are arranged.
In the front wheel truck 3 at the front side and the rear wheel truck 4 at the rear side
(hereinafter referred to as “wheel trucks 3 and 4”), two running wheels 5 are provided.
As one example of this runﬁing wheel 5, mainly in a subway car or a new transportation
system vehicle, and the like, a rubber tire is used. ~As another example of the running
wheel 3, a wheel made of any other material, such as a steel wheel, may be used. The

above-described paired running wheels 5 are able to turn around the identical axis 5a, and



[ 0024] A steering axle 9 connecting the paired guide frames 7 to
each other is arranged along the vehicle width direction, and the kingpin 8
is nmounted with both end parts of the steering axle 9. Therefore, the

. steering axle 9 can turn relative to the running wheel 5, the knuckle 6,
and the guide frame 7. The wheel trucks 3, 4 are respectively provided with
atierod 10 for interlocking the paired guide franes 7 with each other.
The tie rod 10 is arranged.alo t hey ' wi dth direction on the center
si de of er&ﬁ%alnﬁecf@“&tﬂv\? Téﬁfi}ﬁe d é‘%‘?tu}/*ﬁ‘}g}écyf e 9, and both end parts 10a of
the tie gﬁﬂQ}O are turnably attached to the paired guide franes 7. [0025]
In end p 7a in the front and rear direction of the guide frame 7, a

gui de wheel receiver 11 | rqvj de The. qui de wheel receiyer [

attached to thi B ?fltg%e?mck%gg“rdd‘i‘i?mg’ﬁa t?%%‘?“ﬂﬁgr”gbeteﬁobniﬂ?cﬁ?feégui de
frame 7, and is arranged so as to b dire%tﬁd f%og1t$§ eng. art, 7a to the

i nsi de ofortasackiag theIreirgi suming WRedls o eWNEHE USRS AL AT HROTHEHET al  end
part on the inside of the vehicle width direction in the guid vvhe]el '
recei ver 53 of thg running wheelg 5 de Inpaed|of e Whee] tragks 3)a8d 458 r'g t%‘Bd‘bga’i‘lﬁl | abl e

al ong the 3;ide frame 1 with a turn axis 12a being the center. Therefore,
the gui dendvadelt guide framg Jiage proxidsddn thsevebigletdtly dipgstion. Thie gyda frawed 182a of
t he paired guide wheels 12 on the vehicle end side of the forward and

r ear war d actangedtalangsthé forivard anshieatveard direstipusofithe Helticlogt the irsidsofithe shifting
through a distance dl fromthe steering axle 9 to the vehicle end side, and
t he tur nvahkiek Width difectibe irpthie rexhiggivies! Waeeé the knpclda 6t hd he gntderframaléisof t he
forward and rearward directions in the vehicle, are positioned on an axis
12¢ shi f magtddhwiotughe kauclils b aaciea kidgpin @ris dikpossd aethe mypuakihg p&rt bbthehe cent er
side. The distance dl and the distance d2 are equal to each other (dl =
d2) . [00%Z&lckle 6 to the ghid feqeed At i on of the above described wheel trucks 3, 4
of the first enbodi nent when running on a curve, is explained with
referenceptFI G 2. On the front wheel truck 3 on the travel
direction side, when the vehicle goes to the curved center guide 1, the

gui de wheel s 12 Qfrif3exfd &’(ﬁlﬂe&%ﬁ%j@e BhieedPRYRATAANAT & dable ot Biadenpel ati ve
to the curve by an influence of, Tor exanple, a centrifugal force

(i ndi cat g Bynt @Ak UKo, afd HieNGnth § Ram¥ahédvanh bitheendade ofbieel s 12

conme into contact wwth the center guide 1 on the curve inside. At -this

L. L e ' | R% i de wheel
15"on TrsERfihk o’ SREEThECehfin e 6 Ui i} RELHE 188icTullng hedls Co WS

_ e gl _ 12 on the center side from
aui do- w5 BHERE G apt ' A HRAE T, TR P BB T A R N6 TR, "5
i noi de. conTbepaRH et oo s PR ARRMER | TSR ANE” TR PR
Toved by WS STRRESR APRBHNT R R TGO RRD™PRE CRE GO R HE R gui de
Lo qui ogh FEFRIERNRD e Vet vid Toei B o e Fe! SR AR NALETE 6T he cur ve
outsi de paired guide frames 7.
[0025]
In end parts 7a in the front and rear direction of the guide frame 7, a guide wheel
receiver 11 is provided. The guide wheel receiver 11 is attached to the end part 7a in the
front and rear direction of the guide frame 7, and is arranged so as to be directed from the

end part 7a to the inside of the vehicle width direction. On the other hand, in the distal

end part on the inside of the vehicle width direction in the guide wheel receiver 11, 2



‘- 13 - also tilts to the curve inside corresponding to the curve.

Therefore, the paired running wheels 5 are steered so as to tilt along the
center guide 1. [0027] On the’ 6%her hand, in the rear wheel truck 4,
when the vehicle goes to the curved center gU|de 1, the guide wheels 12 on
the curve outside are noved toward the inside relative to the curve by the
i nfl uence of, for exanple, a centrifugal force (indicated by the arrow mark

S) act the vehi.cl d tact with t 1. A
Chi o° 11 it R B led 3o PO AP e Burvd bmeil s BACEnaRG gui de
wheel 12 on the vehic| d sjd d | 12 d
o ho boBatpiracer ot heudr vae e BT oSt pe ool o e S on

t he gui de wheel receiver 11 and the gﬁéje frame 7 from_the. gui e mheel 12,
so that {8 e e Aliiescpaiteddandrehee’s nep hachjeie qad sidgeé the fofv#d@8dt he curve

out si de correspondlng to the curve, and the running wheel 5 tilts to the
curve outedrderdstirecéensdn dhanyehicde. tarepesitiansd oran alsrRBsbifting dreugd & od 10 i s

moved by the turning of the guide frane 7 on the curve outside. The guide
frame 7 distangedt fovethe stiedag exle Ago ithe vehiclsendeside and thejtmeaxiep & algthai t h..t he
guide frame 7 on the curve outside, and the running wheel 5 on the curve

i nsi de alpsied glidswheels h2 oo theentntsl o6 thedorvespendlieagvard difketiansriv e
Therefore, the paired running wheels 5 are steered so as to tilt along the
cent er guwkkielelare[po6iiBhed on an axiA$2desfting hiedughodistanecddbfrdimbe seetimpaiie r st
enbodi nent of the present invention, the running wheels 5 can be steered
al ong t h® e e @hteguidde The aiRthntdé] whiekk distanek a2 3re efualrte enclsptbet (dled y

configured so as to have a sinple structure. This sinple structure achieves
a reductigopn in vehicle manufacturing costs, facilitates the vehicle
mai nt enance work, and achi eves a reduction in nmaintenance costs. [0029] -
14 - [0026]
The operation of the above described wheel trucks 3, 4 of the first embodiment
when running on a curve, is explained with reference to FIG. 2.
On the front wheel truck 3 on the travel direction side, when the vehicle goes to
the curved center guide 1, the guide wheels 12 on the curve inside are moved toward the
outside relative to the curve by an influence of, for example, a centrifugal force (indicated
by the arrow mark S) acting on the vehicle. The guide wheels 12 come into contact with
the center guide 1 on the curve inside. At this time, a reaction force directed to the curve
inside acts on the guide wheel 12 on the vehicle end side and the guide wheel 12 on the
centef side ﬁ'om the center guide 1. In the curve inside, this reéction fqrce acts on the
guide wheel receiver 11 and the guide frame 7 from the guide wheel 12, so that the guide
wheel receiver 11 and the guide frame 7 turn to the curve inside corresponding to the
curve, and the running wheel 5 tilts to the curve inside corresponding to the curve.
Furthermore, the tie rod 10 is moved by the turning of the guide frame 7 on the curve

inside. The guide frame 7 on the curve outside turns in the same manner, interlocking

with the guide frame 7 on the curve inside, and the running wheel 5 on the curve outside



"Second Enbodi nent A vehicle wheel truck according to the second
embodi ment of the present invention issexplained bel ow. The basic features
of the vehicle in the second enbodi rent are the sane as those of the
vehicle in the first enbodi nent. The explanation is given applying the sane
synbols and nanes to elenents that are essentially the sane as those in the
first enmbodi nent. Hereunder, the features different fromthose in the first
enbodi e i : : rri . r oxi mal
r}ﬁsoatflﬁ tg)ﬂpé air{)@gs%dggﬁlggg\ygﬁclhgg éo Vthme ; hg' TG efoRe E]!)eﬁ‘h?ﬁed ru}ﬁag

end part on the outside o direction i e gul wheel
receiver bl s I o e art of the front and rear
direction |nbfﬁg%§%¥§§}¥f%h%§gQﬁgﬁggg%%%éfﬂgﬁz'guide wheel receiver 11 and
t he guid% @Pﬁel 12 can be changed fromthe state indicated by the broken
line to tR tate turned 180 indicated by the solid line. Furthernore, side

gui des 21 are ranged al o he track,path on the outside of .the vehicle
Wdth direct i ot BEREIS SR 1 FS Tga ela?”%%d“ihﬁn Qweveﬁltciﬁ %Oeisg?jffl?a%“éﬁ%by t he
solid line, the gyide wheels are . roll able along the side guides 12. In
Thi s casdenthEngali GF SRR iR Tarm Bt BuTh U Gdr ARTIaT SN ERG i des D1
On the other, hanﬂ, in %he st ate igghpated g: t he . rok?n ILn@, %% in the
first enBBdiHelorths AW by thenguence of ar giampes: fiseririsueed fogpe(ipdirra e thel ong
the center guide 1. In this case as well, the vehicle can run while being
gui ded alaFeYy MRK DeAstiag oy thegeehicle, ppd gampe into contact péthdhe eqnteseapideboy et
according to the second enbodi nent of the present invention, the guide
wheel 12 this iz, a reastipe farpadigecied to thg eurue outside ewnor thegvidiewheed 13 ondha de rai |
and the side guide systemguide rail. Therefore, the vehicle need not be
manuf act webiglesandamdet aridythe guide shoeidi2rop thecanber siderftoem thguiedter gyisiedm &d t he
side guide system and furthernore the vehicle manufacturing costs can be
reduced. thacwde putswip, thisheaction I&rcw etts ohehegmidebehezbrckiyer Eldarsiothe igaide f or
exanpl e, on an ordinary running path, the vehicle wheel truck is guided by
t he cent drangul flemithe gndeowvhethE, o6 tat tHeapnidle wheelareckdpat],] dnldehe gilide frameheel
truck is guided by the side guides 21. In this case, for an ordinary

runni ng Fadih 0vBeE carve 00giddicsiraspoadingitd @ chife Sarlthé AMNUPEFhaD’ tiisqolitHee a
| arge installation space, the center guide system can achieve a reduction

in gui de dungtaldidd taresp@ding Othd HEvOL hRurthBafste, thetit A&l HERGhovddNs BENt er
gui de provided along the front and rear direction just under the vehicle

ﬁ,ﬁ gte f ; ilgm%mgaﬁeﬁ@ ghivle frald 7 diftheUhee olieR! TREEhMEFramtY AllelchReqmdige
turns in the same manner interlocking with the guide frame 7 on the curve outside, and the |
running wheel 5 on the curve inside also tilts to the curve outside corresponding to the
curve. Therefore, the paired running wheels S are steered so as to tilt along the center
guide 1.

[0028]

As described above, according to the first embodiment of the present invention,
the running wheels 5 can be steered along the center guide 1, and the wheel trucks 3, 4 are
respectively configured so as to have a simple structure.  This simple structure achieves a
reduction in vehicle manufacturing costs, facilitates the vehicle maintenance work, and

achieves a reduction in maintenance costs.

[0029]



"are '‘positioned on the outside of the vehicle wdth direction fromthe | ower
part of the wheel trucks 3, 4. Theretgge, when a wor ker perforns

mai nt enance work under the vehicle body 2, the guide wheel receivers 11 and
t he gui de wheel's 12 are less liable to disturb the work. As a result, the
mai nt enance wor k becones easier, and therefore the maintenance cost is
reduced. [0032] Third Enbodi nment A vehicle wheel truck according to

the third_ e ]Br&ﬂ]i f the present invention is explained below. The basic
featuresggﬁg@ﬁ%hvellgﬁé in the third enbodi nent are the sanme as those of

the vehicle in, the.first ;or secon [ . . I [ is given
appl ying the s%ﬁé@wg?e%?%ﬁga%caorrr%gg?%%gF%%te?gpﬁﬁégpg&ggog%ﬁ ﬂl ally the
sanme as those in the.fi.rst and,secon nbodi hents., Hereunder, the features
di f f er enf®FRBMR {Sﬁégglqeﬂ btef?é” f msbaélﬁge%%'ﬁso#&ggPf%lBﬁlieﬁ%messeg?ned’ expl ai ned.

[ 0033] . Referring to FIG 4, the wheel .trucks .3, 4 e provided with
a rest or gEbadimegyars they eaasﬁg?sle?éﬁlfeaﬁ’eqﬁ‘ﬁ%etge gt e?‘ggﬁ’é@t“f'vgf . The
restoration rod 31 and the horizontal danper 32 ar arrag%ed al %gﬁ ﬁhe
i dent i caFXRIRRa§ioaxs SiaR ARPY RS trfesameniyarhe lsgnd mAMEs e emERs Bt EIFESYRAY e end
side fromthe steering axle 9. 1n addition, in order tg jnstall the above
- 16 - déwcemsad thassinbgtirsembodimantanfersarder ohe etyahpidieress rom Bass  of
nmounting arns 33 extending to the vehicle end side, are provided on the

st eer i ngimsbedirst embodiraens peecexplrenesdly provi ded in the vehicle width direction
"so as to hold the central part in the vehicle width direction of the
st eeri ng[@330¢ 9 therebetween. One end part 31a of the restoration rod 31 is
tumably attached to one of the paired guide frames 7, and the other end
part 31b t her e®efdrgng tonfelldl §, the pociied! ¢nd patientbuentsidg ofitheve8Bickrwiitte si de of
the paired guide franmes 7. One end part 32a of the horizontal danper 32 is
t ur nabl y datt¢tinmhiedhd guitihehedl hereivat 11 he tpadbheattagtedi® the andpar? of tadronhe ot her
end part 32b thereof is turnably attached to the nounting arm 33 on the
ot her si dgd efar dlrectjoniin @tk @iidetearhe dmeTharefore, the guide wheel receiver 11 and the

guide wheel 12 can be changed from the state indicated by the broken line to the state

 turned 180° indicated by the solid line. Furthermore, side guides 21 are arranged along

the track path on the outside of the vehicle width direction relative to the vehicle, and in

the state indicated by the solid line, the guide wheels 12 are rollable along the side guides

12. In this case, the vehicle can run while being guided along the side guides 21.  On

the other hand, in the state indicated by the broken line, as in the first embodiment shown

in FIG. 1, the guide wheels 12 are rollable along the center guide 1. In this case as well,

" the vehicle can run while being guided along the center guide 1.
[0031]
As described above, according to the second embodiment of the present
invention, the guide wheel 12 is able to be changed to either the center guide system guide
rail and the side guide system guide rail. Therefore, the vehicle need not be

manufactured separately corresponding to the center guide system and the side guide

system, and furthermore the vehicle manufacturing costs can be reduced. In addition, the



[ 0034] As- descri bed above, according to the third enbodi ment of the
present invention, at the time of strgight running, the turning of the
paired right and left guide franes 7, which are interlocked with each
other, is restrained by the restoration rod 31 and the horizontal danper
32, and furthernore the turning of the running wheels 5 is also restrained.
The performance of straight running in vehicle is thereby enhanced, and

Vi brati o0gof chitBe U dké A @l EHARNBEDn SRR AL el atl vEle A

vehi cl e ording tot ourth enbodi nent "of the present

vehi cl e whEcr ' uc! J°To" e o
tour th onbith FERi RIS REI@enBERuPR. B Lite bES Hindt 1% APk DYl o

anms. t oV BRErBREe BRAT: B Beatdoniiadly ThER AR P ARR O 0 206
st anB SatBRECBIBb I TERTE e Y LE dpTa T ogugy ThialphSpal8sEe | Bl P, g
e st eebPiE B30 e OLAPINGEeSIORE N HOSCr el Ay G ondh HE THOCRES
et or  sHGegPBESERE} PUGE BAVES A U e GoR T GG A RO e
~extending in the vehicle width direction. The distance.d3, fromthe
st eer i ng vebirls cgntepisturaceessasy, rpd the suidewigl tréevﬁ@el|lsanﬂzheo$wtiwgv‘éﬁi@| e end
side, is longer than the distance d4 fromthe steering axle 9 to the axis
12¢c of t hee ppsitvecdhhe dieouisidenf the gehiglstvadth dirgetiqngizom theower par pf the :
wheel trucks 3, 4. Therefore, when a worker performs maintenance work under the
vehicle body 2, the guide wheel receivers 11 and the guide wheels 12 are less liable to
disturb the work. As a result, the maintenance work becomes easier, and therefore the
mainténance cost is reduced.
[0032]
Third Embodiment
A vehicle wheel truck accordiné to the third embodiment of the present invention
is explained below. The basic features of the vehicle in the third embodiment are the
same as those of the vehicle in the first or second embodiment. The explanation is given
applying the same symbols and names to elements that are essentially the same as those in
the first and second embodiments. Hereunder, the features different from those in the
first and second embodiments are explained.
[0033]
Referring to FIG. 4, the wheel trucks 3, 4 are provided with a restoration rod 31
and a horizontal damper 32, respectively. The restoration rod 31 and the horizontal

damper 32 are arranged along the identical axis extending in the vehicle width direction

on the vehicle end side from the steering axle 9. In addition, in order to install the above



‘By this feature, when the vehicle is running on a curve, on the front wheel
truck 3, a slip angle al is generatedlgn the runni ng wheel 5 as shown in
FIG 6. Therefore, the cornering force™ of the running wheel 5 (indicated
by the arrow mark CF1l) increases, and the guide wheel working force which
is directed to the center guide 1 of the guide wheel 12 on the vehicle end
side on the curve inside (indicated by the arrow mark F1), decreases.
Simlarl é?sc%iﬁgd tg:géogaeio%rggl'a’lvf\gcrl gx:glrrf nftﬁrd%%%)er%' g %i'r ?If gll Lgt?x%%%n‘%%f he center

gui de 1 e center si Ica y the arrow

mark F2), dec¢reases. [0038], . Her.ej nhel ow, .t he i ki ng
force one’ftﬁ’é‘ﬁf‘g b‘h&’e\ﬁﬁ 15% et-“}dlf(‘:%’ ?eipé‘o‘gg%c*%tﬁ%g?érll% ?%%Hgﬂ?l \(,a\gj\%ﬁj’ég%méz on the
vehicle end side and on the curve inside, .in the case.in which the anmunt
of a for EPVH5HAR hey et AERCHINGOES 1§ Rl cteﬂté&\}’@ﬁilﬂlr&ée %e(héf?%wt“gtha
straight running state is taken as rfl , the amount of the centrifygal
force acé}rﬁﬁlo@wgﬁh@t%m%X@?@q@ewe& Qne %\rﬁﬁpﬁqﬂgl%%{eswat{%éogd neri ng
force acting on the paired running wheels 5 is taken as cfl ,ﬁ&$ anpunt of
gui de whéssmmablykatiaghadoioamerof theepaired gaids fgmes 71and tho PRl epdipars3] tgerio 14 - 2
cfl d4/(d3+d4). In addition, in the guide wheel 12 on the center side and
on the ciftuemablysitiaehed te thyBogaURE 31m WheronersEs o tepRiredigwder e bpposi ng a
force tending to return the vehicle state to a straight running state is

t aken as Qneznd phg 32a of the-hogigeutak dagiper Iﬁélsd@fﬁ@blb’ﬁtl@(éledﬂ@ﬂ@é)t%tqf%& on the
vehicle is taken as s, and the anount of the cornering force acting on the
pai red r pamédgpighfeinss 3, angl thakéwar el pr32btteseofnotumabdy attpacheketofheel wor ki ng
force 12 is expressed by the fornmula f2 =rf2 + s/4 - 2 - cf2 d3/(d3+d4).
[0039] mountiny\em 33 be theedthed ©dd of theipairedguale fmmearive, on the rear wheel
truck 4, a slip angle a2 is generated on the running wheel 5 as shown in
FIG 6. Towuefore, the cornering force of the running wheel 5 (indicated by
the arrow mark CF2) increases, and the gui de wheel working force, which is
directed to thescREredabbee adcodding hethg dhitieemboeiertherdt 2 f die praeeny eiventien, end
side on the curve inside (indicated by the arrow mark F3), decreases.

Si milar | w thi hgneddti 8ai M Afini O kel thshid O5CRe pafeli ¢izht snddiefie@iRdrdrgeste cent er
guide 1 of the guide wheel 12 on the center side (indicated by the arrow

mark F4) ,188L4e aie%ocke@ AR each other, isf8trAEddsy b eQtor¥Rindond 1 faal ¢ on t he
rear wheel truck 4 is further expl'ained. On"the guide wheel 12 on the

vehicle %Bgzoﬁltgeda%fgbgg 9?, a&lﬁ%ﬁw%%ré e 'ngﬁm% bPthe FEnGAS Fhkdls Whi £l t he amount

of a force opposi orce tending to return the vehicle state to a

strai ght running i - inidog vERLL ri.fiugal force
acting oﬁa#%%wgeh?%?égﬁééﬁéﬁéﬁpggagﬁ andhpﬁg anDB%?Q%?&Eﬁgﬁggéﬁg@ing force
acting on.the paif.ed runnin eel.s 5 is taken as cf2, the anount of guide
wheel mrvkl?rﬁtéorgé’tf&ethilcgegrf%r%ev&s;éneeg' by the fornula f3 = rf3 - s/4 - 2. cf2
d4/(d3+di6 an addition, in the guide wheel 12 on the center side and on
the curv Pedi de, in the case in which the anobunt of a force opposing a
force tendi ng tﬁ return the vehicle state to a straight running state is

- taken as fop#t dgAgint of the centri fugal force acting on the vehicle is

taken as s, and the ampunt of the , _ .
A vehicle wheel truck according to the fourth embodiment of the present

invention is explained below. The basic features of the vehic_le in the fourth embodiment
are the same as those of the vehicle in the first or second embodiment. The explanation
is given applying the same symbols and names to elements that are essentially the same as
those in the first and second embodiments. Hereunder, the features different from those
in the first and second embodiments are explained.

[0036]



‘cornmering force acting on the paired running wheels 5 is taken as cf4, the
anount of gui de wheel working force t% is expressed by the fornula f4 =rf4
- s/4 - 2- cf2 d3/(d3+d4). [0041] - 19 - As descri bed above,
according to the fourth enbodi nent of the present invention, since the

di stance d3 fromthe axis 12b of the guide wheels 12 on the vehicle end
side to the steering axle 9, is longer than the distance d4 fromthe axis

12c of the guide_wheels on the center.side 1o t erin , Wwhen
running on a c&ﬁffé'le *‘PeFI%%ﬁnﬁ%ﬁga cg jige wheely ?Z flrﬁa%g%g Ogitﬂg {ééhll ne\?\ﬁgﬁgt he
slip angle is generated. Therefore, even in the wheel trucks 3..4 having
such a sP eé@&ﬁ%@?\&&?@ﬁ{f%&?@ﬁlmﬁﬁﬁ@%ﬁb ?fqﬁ Delh re ﬁg%d%ld%eel
working force directed to the center guide 1 of the I%Jeié%e wheel 12 gan be
decr easedirBgrionhand e paireh guide mheely d A @fapesd ogribe HRtT S TR Wfedl s 5,
and the contact pressure of the center guide 1 and the gui neel 12 can
further b aiengedslong thesaxis hardexindang it wfibﬁplwldthélré%tfﬁnerdfg\ﬁi anfe 4Ad t he
gui de wheel s 12 can thereby be reduced. [0042] Fifth Enbodinent -

vehi cl e VileeethetstagtiRg asleSrditheyatio 1 Ahef the pide akbelail Aontthorehigle ept ederis
invention is explained below The basic features of the vehicle of the
fifth enbodientnn thy dstahes dhfremdbe stharing e 9 inethg axis d Pe obthergviderglageishl 2

enbodi ment. The explanation is given applying the sane synbols and nanes to
el ement s ohhiad ceater seleqdht-idf)l y t he sane as those in the first and second
enbodi nents. Hereinbelow, the features different fromthose in the fourth
enbodi menqoox e expl ai ned. [0043] As shown in FIG 7, the wheel
trucks 3, 4 are respectively provided with the restoration rod 31, the

hori zontal danBe¢khisZsat@Bdwhdiethpathiield igaunningg aaguiree, 38 thenfronthwlasektrodnd,i gur-ed
in the sane manner as in the third enbodi nent. Therefore, in the fifth

enbodi ments;ianpR!d 1 is@kh&aled ohhid nahgt Wikebfaeshasmtinese. Of Tieeefole i
enbodi ment can be achi eved. [0044]
cornering force of the running wheel 5 (indicated by the arrow mark CF1) increases, and
the guide wheel working force which is directed to the center guide 1 of the guide wheel
12 on the vehicle end side on the curve inside (indicated by the arrow mark F1), decreases.
Simila_r.ly, the guide wheel working force, which is directed to the center guide 1 of the
guide whee] 12 on the cenfer side (indicated by the arrow mark F2), decreases.
[0038]

Hereinbelow, the guide wheel working force on the front wheel truck 3 is
explained. In the guide wheel 12 on the vehicle end side and on the curve inside, in the
case in which the amount of a force opposing a force tending to return the vehicle state to
a straight running state is taken as rfl, the amount of the centrifugal force aicting on the
vehicle is taken as s, and the amount of the cornering force acting on the paired running
wheels 5 is taken as cf1, the amount of guide wheel working force f1 is expressed by the
formula f1 = rfl + s/4 — 2+cfl1+-d4/(d3+d4). In addition, in the guide wheel 12 on the

center side and on the curve inside, in the case in which the amount of a force opposing a

force tending to return the vehicle state to a straight running state is taken as rf2, the



- 20 - The above is a description of the enbodi nents of the present
i nvention. The present invention is ngié limted to the above descri bed

enmbodi ments, and various nodifications®and changes can be nmade based on the

techni cal concepts of the present invention. Reference Signs List [0045]
1Center gui de 2Vehicle body 3Front wheel truck 4Rear wheel truck 5Running
wheel : '

amount of the centrifugal force acting on the vehicle is taken as s, and the amount of the
g gg-ypering force acting on the paired running wheels 5 is taken as cf2, the amount of guide

wheel working force f2 is expressed by the formula 2 = rf2 + s/4 — 2-cf2-d3/(d3+d4).
[0039] |

When the vehicle is running on a curvé, on the rear wheel truck 4, a slip anglé a2
is generated on the running wheel 5 as shown in FIG. 6.  Therefore, the cornering force
of the running wheel 5 (indicated by the arrow mark CF2) increases, and the guide wheel
working force, which is directed to the center guide 1 of the guide wheel 12 on the vehicle
end side on the curve inside (indicated by the arrow mark F3), decreases. Similarly, the
guide wheel working force, which is directed to the center guide 1 of the guide wheel 12
on the center side (indicated by the arrow mark F4), decreases.
[0040]

The guide wheel working force on the rear whqel truck 4 is further explained.
On the guide wheel 12 on the vehicle end side and on the curve inside, in the case in
which the amount of a force opposing a force tending to return the vehi.cl_e state to a
straight running state is taken as rf3, the amount of thel centrifugal force acting on the
vehicle is taken as s, and the amount of the cornering fqrce acting on the paired running
wheels 5 is taken as cf2, the amount of guide wheel working force f3 is expressed by the
formula f3 = rf3 — s/4 — 2-cf2-d4/(d3+d4). Inaddition, in the guide wheel 12 on the
center side and on the curve inside, in the case in which the amount of a force opposing a
force tending to return the vehicle state té a straight running state is taken as rf4, the
amount of the centrifugal force acting on the vehicle is taken as s, and the amoﬁnt of the-
cornering force acting on the paired running wheels 5 is taken as cf4, the amount of guide
wheel working force f4 is expressed by the formula f4 = 1f4 — s/4 — 2 cf2- d3/(d3+d4).

[0041]



‘bal dentical axis 6Knuckl e 7Gui de frame 7aEnd part 8Kingpin 9Steering axle
10Ti e rod 10akEnd part 11Gui de wheel regeiver 12Cui de wheel

As described above, according to the fourth embodiment of the present invention,
since the distance d3 from the axis 12b of the guide wheels 12 on the vehicle end side to
the steering axle 9, is longer than the distance d4 from the axis 12¢ of the guide wheels 12
on the center side to the steering axle 9, when running on a curve, the running wheels 5 tilt
in the state in which the slip angle is generated. Therefore, even in the wheel trucks 3, 4
having such a simple construction, when running on a curve, the guide'wheel wo-rking
force directed to the center guide 1 of the guide wheel 12, can b_e decreased by the
cornering force generated on the paired running wheels 5, and the contact pressure of the
center guide 1 and the guide wheel 12 can further be decreased. Wear and deterioration
of the center guide 1 and the guide wheels 12 can thereby be reduced.

[0042]
Fifth Embodiment

A vehicle wheél truck according to the fifth embodiment of the present invention
is explained below. The basic features of the vehicle of the fifth embodiment are the
same as those of the vehicle of the fourth embodiment. The explanation is given
applying the same symbols and names to elements that are essentially the same as those in
the first énd second embodiments. Hereinbelow, the features different from thosé in the
fourth embodiment are explained.

[0043]

As shown in FIG. 7, the wheel trucks 3, 4 are respectively provided with the
restoration rod 31, the horizontal damper 32, and the paired mounting arms 33, which are
configured in the same manner as in the third embodiment. Therefore, in the fifth
embodiment as well, effects that are the same as those of the third embodiment can be
achieved.

[0044]



“12aTurn axis 12b, 12c Axis 21Si de gui de 31Restoration rod 3laOne end part
31bQ her end part Horizontal danper 3g6101e end part 32bQ her end part

The above is a description of the embodiments of the present invention. The
present invention is not limited to the above described embodiments, and various
modifications and changes can be made baged on the technical concepts of the present
invention.

Reference Signs List

[0045]

1 Center guide

2 Vehicle body

3 ~ Front wheel truck
4 .Rear wheel truck
5 Runniné wheel
Sa Identical axis

6 Knuckle

7 Guide frame

Ta End part

g Kingpin

9 Steering axle

10 - Tierod

10a End part

11 Guide wheel receiver

12 Guide wheel
12a Turn axis
12b, 12c Axi1s

21 Side guide

-

31 Restoration rod



"33Mounting armA, -F1-F4, CF1, CF2, S Arrowd 1 -d4 Distance al, a2 - 92 -
Claims [Claim1] A track-guided vehicle wheel truck conprising: two running
wheel s provi ded on the identical axi $21a knuckl e enabled to be turned by a
ki ngpi n, and nmounted with the two running

3la One end part

31b Other end part

32 Horizontal damper
- 32a One end part

32b Other end part

33 Mounting arm

A, F1-F4,CF1,CF2,S  Arrow
d1-d4 Distance

al, a2



‘wheel s;

vehicle width direction relative to tR€ two running wheels on a running

track;

a guide wheel rolling along the side surface of the vehicle
width direction in a center guide which is positioned in the mddle of the

a guide frame arranged along the forward and rearward

directions of the vehicle on the inside of the vehicle width direction in

the runni ng wheel, and fixed to the knuckl e;
the center side of the front and rear_direction in the vehicle along the

vehicle width direction, and interl op#Es with the guide frane;
gui de wheel receiver disposed toward the inside of the vehicle width
di rect i onClatmnh}t he gui de frame on the vehicle end side and the center side

relative to the axis of the running wheels; and a steering axle

a

a tie rod arranged on

arranged al ong 4 Weckvahdesl eehwilevheditruskcpoprisiagid enabl ed to turn the running

wheel s,

ends t hereof;

t he knuckle, and the guide franme by nmounting the kingpin at both
two runningWivbeeds provvided guitbeideireal ajis i nstalled in the distal

end on the inside of the vehicle width direction in the guide wheel

receiver.
claim11, wherein the guide whee

~as to bewhtenable. [ aim 3]

a guide wheel rolling along the side surface of the vehicle width direction in a

~ center guide which is positioned in the middle of the vehicle width direction relative to the

two running wheels on a running track;

a guide frame arranged along the forward and rearward directions of the vehicle
on the inside of the vehicle width direction in the running wheel, and fixed to the knuckle;

a tie rod arranged on the center side of the front and rear direction in the vehicle
along the vehicle width direction, and interlocking with the guide frame;

a guide wheel receiver disposed toward the inside of the vehicle width direction
from the guide frame on the vehicle end side and the center side relative to the axis of the
running wheels; and

a steering axle arranged along the vehicle width direction, and enabled_ to turn the
running wheels, the knuckle, and the guide frame by mounting the kingpin at both ends
thereof;

wherein the guide wheel is installed in the distal end on the inside of the vehicle

width direction in the guide wheel receiver.

[Claim 2]
A track-guided vehicle wheel truck according to claim 1, wherein the guide
wheel receiver is attached to the guide frame so as to be turnable.

[Claim 3]

[ O aiarkn?tkle enabled tofbettimel bg wi kikgshin @hd eloantwdesith the vek randog di ng to
receiver is attached to the guide frame

SO



- 23 - A track-gui ded vehicle wheel truck according to one of clains
1 and 2, wherein a restoration rod is_provided along the vehicle width

di rection, one end of the restoratiohszd is attached to the guide frane,
and the other end of the restoration rod is attached to the steering axl e,
a horizontal danper is provided along the vehicle width direction, one end
of the horizontal danper is attached to the guide frame, and the other end

of the restoration, rod is attached to the steering_.axle. . [C,aim4].

Ot ack gut ded. veraElEuR S el RO SUEK R S LS A5 | aran Bhdeings o
wherein a distancg,betmeeg he ste%%hngfﬁﬁle and the turn axis of the guide
wheel onr&SHENRABHPE fLPraNiied pipmg the Vel &idin difAcUPNdi st ance bet ween t he

steering axle and the turn axis of .the gujde mhegl on the center side.
one end of the restoration rod is attached to the guide frame, and

the other end of the restoration rod is attached to the steering axle,
- a horizontal damper is provided along the vehicle width direction,

one end of the horizontal damper is attached to the guide frame, and

the other end of the restoration rod is attached to the steering axle.
[Claim 4]

A track-guided vehicle wheel truck according to any one of claims 1 to 3,
wherein a distance betweén the steeriné axle and the turn axis of the guide wheel on the -
vehicle end side, is longer than a distance between the steering axle and the turn axis of

the guide wheel on the center side.



