- 1 - Description TRACK-GUI DED VEH CLE WHEEL TRUCK Techni cal Field [0001]
The present invention relates to a track-gui ded vehicle wheel truck (bogie)
whi ch runs along a track. Background Art [0002] In general, a track-guided
vehicle (hereinafter referred to as a "vehicle"), such as a subway car, or
a new transportation systemvehicle, runs along a track while being guided
by a guide rail arranged along the track, In a wheel truck of a
conventional vehicle, a running wheel of “a rubber tire, or the like, is
arranged facing in a fixed direction at all tinmes relative to a gui de wheel
gui ded by the guide rail. Therefore, Ddeaigianecti on of the running wheel is

changed only by followi ng the guide rail. However, when the vehicle noves
into a curved guide rail, a large guide wheel working force directed toward
the guide rail is applied to the guide wheel due to a force generated by

the running wheel travel iTRo\(ATWHED VEHRCCEWHEEHOAH ;ERr ce acting on the
vehi cl e. The gui de wheel and the guide rail are thereby brought into
contact with each other at a great pressure. As a result, there occurs a
problemin that wear and deterioration are easily caused on the gui de wheel

and the guidg;dafiieig [ 0003] To solve the problem a cornering force on
t he runni ng wheel opposing to the guide wheel working force, is increased,

to therebﬁxbgﬂuce the contact pressure of the guide wheel
The present invention relates to a frack-guided vehicle wheel truck (bogie) which runs

along a track.

Background Art
[0502]

In general, a track-guided vehicle (hereinafter referred to as a "vehicle™), such as a
subway car, Of a ew transportation system vehicle, runs along a track while being guided by
a guide rail arranged along the track. In a wheel truck of a conventional vehicle, a mmning
wheel of a rubber tire, or the like, is arranged facing in a fixed direction at all times relative to
a guide wheel guided by the guide rail. Therefore, the direction of the running wheei is
changed only by following the guide rail. However, when the vehicle moves into a curved
guide réii, a large guide wheel working force directed toward the guide rail is applied to the
guide wheel due to a force generated by the running wheel traveling straight or a centrifugal
force acting on the vehicle. The guide wheel and the guide rail are thereby brought into
contact with each other at a great pressure.  As a result, there occurs a problem in that wear
and deterioration are easily caused on the guide wheel and the guide rail.

[0003]
To solve the problem, a cornering force on the running wheel opposing to the guide

wheel working force, is increased, to thereby reduce the contact pressure of the guide wheel



and the guide rail. As a nethod of increasing the cornering force, a
steering nmechanismfor steering the running wheel is provided in the wheel
truck of the vehicle, and the running wheel is steered by the steering
mechanismso as to increase a slip angle (a steering angle) when the
vehicle noves into the curved guide rail. [0004] A wheel truck including
such a steering nechanismis disclosed ip Patent Docunent 1. In Patent
Docunent 1, a pair of running wheels is Ttonnected to each other by an axle
so as to be rotatable by a kingpin, and can be also interlocked with each
ot her by amfitie dguidt railr ange thetodny iddisig tHeQotheting tbrcell f B&king thechpdmyhir €, a
gui de wheel guided by a guide rail is nmounted to a guide franme, and the
gui de f r angeHARHhE CurinilgWhead iOstoddtd R tﬁ@me%rtr@&@&tth@@ethaa,%%ﬁﬁasniﬂg” of
runni ng wheels relative to the axle. Furthernore, a steering rod, Tor
st eer abl j ; j i QUi frane,
Y SRRANSGLAAIL PR salerihl) cBintsnPlo &8 WNHAGMGH Shold¥a SE Y uflfe T AT »

is arranged along the vehicle width direction. part

rod i s noYpkedtRnRieSheak kg gaf éa%“%k ing one of the pair of running
wheel s, aﬁﬁEthg oFﬁgr gﬁ% part %%ét e s?%%ring rod is nounted to the guide
frame so be novable in the vehicle front and rear direction. In

addi tion, "an actuator, which is extensible and retractable in the vehicle
frane, and the end part

front and direction. _i i ded.on the gui.de. ,
on' the gui de. SRR 68 el aSEriy ik b Bl oo PARe Aol By

t he nove of .the en art on the quide franme side of the steering rod

al ong mﬁ?ﬁpﬁﬁ%uBB@W%?anEBFIPﬁﬁmﬁ@gﬁg?ﬂ??CPW%”Hﬂé?SﬁééﬁgﬁﬁWé@ﬁxkﬁéaéHU part
and the turning center of the guide fra (or.the_ axle) is changed relative
to the di %% lmw@%@%%ﬁaﬁ%ﬁm@ Wﬁhﬁacﬁ@tbméwat@irq@mgpﬁe
steering rod and the axle, so that the steering rod adopts a posture
tilting rdpRgipgrchige ppdth dupetionag W@W@M@Mh@%ﬁlﬂ@émui@fmﬂ&se st eering
arm changes with the novement of the steering rod, and therefore, the slip
angl e of mewiediafigiiodiased, asd deuide fypmelien bt wondadrgoundrtbé eenghangéeh - 3 -

Ctation List
between the pair of running wheels relative to the axle.  Furthermore, a steering rod, for

steerably connecting one of the pair of running wheels to the guide frame, is arranged along
the vehicle width direction.  One end part of the steering rod is mounted to a steering arm for
steering one of the pair of running wheels, and the other end part of the steering rod is
mounted to the guide frame so as to be movable in the vehicle front and rear direction. In
addition, an actuator, which is extensiblie and retractable in the vehicie front and rear direction,
is provided on the guide frame, and the end part on the guide frame side of the steering rod is
mounted to the actuator. By the movement of the end part on the guide frame side of the
steering rod along with the operation of the actuator, the distance between the end part and the
turning center of the guide frame (or the axle) is changed relative to the distance between the
end part 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 therefore, the slip angle of the running

wheel steered by the steering arm is changed.



Pat ent Docunent [0005] Patent Docunent 1: U.S. Patent No 6477963 Summary of
I nvention Techni cal Problem [0006] However, in the wheel truck in

Pat ent Docunent 1, the posture of the steering rod arranged in the vehicle
width direction is changed by the operation of the actuator in the vehicle
front and rear direction, to thereby adjust the steering angle of the

runni ng wheel steered when the guide frame is turned. Therefore, the
rel ati onshi p anong the operation of the attuator, the posture change of the

steering rod, and the change in the steering angle of the running wheel is

conpl i cat etltatispLisaat the structure and control thereof is also conplicated.

Therefore, it is difficult to control the operation of the actuator so as
it

to slight IpaseehbBgendnhe steering angle of the running wheel. For exanpl e,
is difficult to finely adjust the steering angle of the running wheel in
response tgopggjdi sturbance such as crosswind in order to allow the vehicle
to stably run during straight running. [0007] Furthernore, in the

wheel tru%tehﬂﬁg&ﬁ&m]:[@gppg&hﬁa 68779@k! - saf e function assuming the o

breakdown of the actuator 1s not provided. Therefore, if the actuator
broken with the running wheel tilting relative to the guide frane, the
running wheel in a straight running state is msaligned. In this case,

there occurs.a bl em that the running wheel runs in a side slip state.
[ 0008] gu:mnaryp (J;fqlnvennon

Technical Problem

[0006]

However, in the wheel truck in Patent Document 1, the posture of the steering rod
arranged in the vehicle width direction is changed by the operation of the actuator in the
vehicle front and rear direction, to thereby adjust the steering angle of the running wheel
steered when the guide frame is turned.  Therefore, the relationship among the operation of
the actuator, the posture change of the steering rod, and the change in the steering angle of the
running wheel is complicated, so that the structure and control thereof is also complicated.
Therefore, it 1s difficult to control the operation of the actuator so as to slightly change the
steering angie of the running wheel.  For example, it is difficult to finely adjusi the steering
angle of the running wheel in response to a disturbance such as crosswind in order to allow
the vehicle to stably run during straight running.

[0007]

Furtbermore, in the wheel truck in Patent Document 1, a fail-safe fimction assuming
the breakdown of the ac’tﬁator is not provided. Therefore, if the actuator is broken with the
running wheel tilting relative to the guide frame, the running wheel in 2 straight running state
is misaligned. In this case, there occurs a problem that the running wheel runs in a side slip
state.

[0008]



-4 - The present invention has been made in view of the

af orenenti oned circunstances, and it is an object of the invention to
provi de a track-guided vehicle wheel truck in which, while sinplifying the
structure, the wear and deterioration of a guide wheel and a guide rail is
prevented, when an actuator is used, the slip angle of a running wheel can
be finely adjusted and the occurrence of,trouble in association with the
breakdown of the actuator can be prevenf%a with the actuator being sinply
controlled, and furthernore, the running stability is ensured. Solution to
Probl em [ 0009] The pastitéwentitrehalieremaly Beiew of the atkergititidac MednGl8ces,
according to the present invention includes: a pair of running wheels
respect i vedny icie an ebjeadS tie ibadkios Kelroofde aratiegliiaDvehidie whYel drukk RORhiDh, a
gui de wheel guided along a guide which is provided on a running track; and
a gui de f raiiR siBpiihinghd dRicqid, de Wb ehd iormPatined o gl\gih%rﬁdal Lie aiiedz%ﬂ ty ame
can turn relative to the steering axle. Such a track-guided vehicle

CONpr i Ses prévehiie WiRdl QLo ABYSEE HpoRde 8f a Wihid Wiy bAidk ﬁﬂe?ﬁ%ﬁs? on a

center side of a vehicle front and rear directionrelative to tthe’steering

axl e, and Qe carabl & tfgubgé%%éogﬁkibﬁ]%tﬁ ng bRk ﬁf %x?%ﬁgt \{\@a% les W th

each other; a connecting ro el ng arranged on a vehi cl'e end sitde of the

vehicle f . e I ion. | e,steeri axl.e, and being
capabl o oparEy ik SRectlal ¥ L0 Skt Shiukfied Bb RERELFRE B9 e iy g ar m
arranged the vehicle front and rear direction, and nounted to one of
the ki ngpins of the pair of running wheels; a second steering ann arranged
al ong the vehicle front and rear direction, and nmounted to the other of the
ki ngpi ns of the pair of running wheels; an axle bracket provided along the
vehicl e féqnt an&lrﬁar direction so as to straddle the steering axle in a
center of SURRCRARIRME™ i dth direction of the steering axle: a support shaft
provi ded on the axle bracket such that position thereof can be adjusted in
t he vehi dP@%Jront and rear direction so as to straddle the steering axle
relative to the axle bracket; and a |link |ever arranged along the vehicle
front and reardodrhiera theabovgiodiast B tragkguidesivebinie accofdingte thé presapdinaesion
rotatably nmounted respectively to center-side end parts of the first

st eer i ng tediwdeanaipdihef rvegupwhetlemspentvely equowdied i botbatds of adtcpang sxloby & he
connecting rod are rotatably nounted respectively to a vehicle end-side end
part of kimgpin; rgtidstvéeel guidedriprgrdgddendticick ereafitdvndeustide pasit; agd at he 11 nk
| ever; wherein an internediate part of the link |ever is rotatably nounted
to the ggiide ffar@re whichlthngnitiotvhed] $s poadddeterel Be 6@0E BhmsiclenePLIRREt Of

the link lever so as to extend in the vehicle front and rear direction; and

wher ei n tdwde keagdwiie Bwdh biaci ubiaed Vertftddonifies: b He b APLi¥e BRARGETME LD each

ot her at a given position.
13

venicle width direction o

a center side of a vehicle froni and rear direction relative to the
steering axle, and being capable of interlocking the pair of running wheels with each other; a
connecting rod being arranged on a vehicle end side of the vehicle front and rear direction
relative to the steering axle, and being capable of steering one of the pair of running wheels; a
first steering arm arranged along the vehicle front and rear direction, and mounted to one of

the kingpins of the pair of running wheels; a second steering arm arranged along the vehicle

front and rear direction, and mounted to the other of the kingpins of the pair of running
wheels; an axle bracket provided along the vehicle front and rear direction so as to straddle

the steering axle in a center of the vehicle width direction of the steering axle; a support shaft

provided on the axle bracket such that position thereof can be adjusted in the vehicle front and



[ 0010] Regardi ng the track-uui ded vehicle according to the present

i nvention, a restoration nechani sm capable of restoring the support shaft
to an original position after noving the support shaft, is provided in the
gui de frame, and the support shaft is novable in the vehicle front and rear
direction by an actuator provided in the steering axle. [0011]

Regardi ng the track-gui ded vehicle according to the present invention, the
gui de wheel is supported by a | eaf spriﬁg{brovided in the guide frane,
detecting neans for detecting a displacenent of the leaf spring is

provi ded, maddieatibh e a9m@arsddiothe 6RBEAOMIE RlatvE® G6 LURERICkEORAESRINRVAY tO
t he di spl acenent of the |eaf spring detected by the detecting neans is
provi ded. Agwasd Ae8OHE vERitRGEoht Aid leBVERIHON wiHeRIrboth end park T thhid RWiARY

effects can be obtalned according to the present invention. A track-guided

vehi cl e wWheghatiy Boknid€ RRFAHiDEY kOG- RIEH8 Bhrtd M@ﬁjﬁ%@é '#&E‘aﬁa i RAdg Of
running - 6 - wheels respectively connected to both ends of a steering
axl e by a kindpi.n.. i : i j i rovi.ded on
o ) ng Taa o el AT P P R B BBl o AR

wherei n the ,quiidR RAR fifPat HF Be FRk ek S 19 1 ERR AL S pat St e

link lever; wherein an intermediate part of the link lever is rotatably mounted to the guide

frame, a Jong hole is provided in a center-side end part of the link lever so as to extend in the
vehicle front and rear direction; and wherein the long hole and the support shaft are rotatably
engaged with each other at a given position.

[0010]

Regarding the track-guided vehicle according to the present invention, a restoration
mechanism capable of restoring the support shaft to an original position after moving the
support shaft, is provided in the puide frame, and the support shaft is movable in the vehicle
front and rear direction by an actuator provided in the steering axle.

[0011]

Regarding the track-guided vehicle according to the present invention, the guide wheel
is supported by a leaf spring provided in the guide frame, detecting means for detecting a
displacement of the leaf spring is provided, and control means for controlling the actuator

corresponding to the displacement of the Jeaf spring detected by the detecting means is

provided.

Advantageous Effects of Invention

[0012]

The following effects can be obtained according to the present invention. A track-

guided vehicle wheel truck according to the present invention includes: a pair of running



a track-gui ded vehicle conprises: a tie rod being arranged along a vehicle
width direction on a center side of a vehicle front and rear direction
relative to the steering axle, and being capable of interlocking the pair
of running wheels with each other; a connecting rod being arranged on a
vehicle end side of the vehicle front and rear direction relative to the
steering axl e, and being capabl e of steering one of the pair of running
wheels; a firs-t steering arm arranged épdng the vehicle front and rear
direction, and mounted to one of the kingpins of the pair of running
wheel s; a shedndsgteely agmnactsd arbongel ok sBgHndwiyehi Ringpibf HBkidanted ear
direction, and nounted to the other of the kingpins of the pair of running
wheel s; anpidddeldnpacdtde Whiol isdeevidddada fuhBiny ALK Bd bafie faned b ShcHIhE ection
so as to straddle the steering axle in a center of the vehicle width

direction ffdetwikees s8R snld, AKEin tBe SHBPBhhe SHAkin RIAVE €88e OReAiNEX] &uch

bracket such that position thereof can be adjusted in the vehicle front and

et such 1 ‘ ‘ ad ¢ e v
br acke | S e e N ot e e YISl b REh e
di r ect | oni, Jofef GhlloPPLhiB0GRAY Ferd tirk Bfn iVl o Sodih LAY dIpunt ed

respectively to center-side end parts e first stee |ng’arn1aﬁd t he
second st i ereLn. . | s..of the.connecting r are

ot at abi y L Phodk I Bt B Bl idnGig oL i cab G R RS T PEHE 1 1 st
steering armand a vehjcle end-side, e rt. of the.link J]ever, wherein an
i nt er medi 3FEEAFT 201 E‘(" ecnﬁisﬁg of eVFhﬁcged@%?ﬁqdarﬁWHﬁ? BRI ¢ e sireTing

frame, wherein ] on le.is provid in center-side end part of the

1 k| evoriEghddeing Hoabls o 34iPhane St PR FroRIna T S o SBapE 6. and
wherein the | ong hole and the S%PDOFL shaft are rotatably engaged wi th each
other at &T3jiesdAlopsdervchisle front and rpdisgchpp and mousisd foene afithd kinghiovoigbd as
the rotation center of the link lever, is novable in the vehicle front and
rear di r eRal Griunyngwheds:gt seernd| stecring any asmeedyalang the vehiclp fronf @8I®kr Here, in

a case in _which the rotation center of the link lever is positioned on the
vehi cl e direction, and mounted 1o the other of the kingpins of the pair of running wheels; an axle

bracket provided along the vehicle front and rear direction so as to straddle the steering axle

in a center of the vehicle width direction of the steering axle; a support shaft provided on the
axle bracket such that position thereof can be adjusted in the vehicle front and rear direction
s0 as to straddle the steering axle relative to the axie bracket; and a link lever arranged along
the vehicle front and rear direction; wherein both end parts of the tie rod are rotatably
mounted respectively to center-side end parts of the first steering arm and the second steering
arm; wherein both end parts of the connecting rod are rotatably mounted respectively to a
vehicle end-side end part of the first steering arm and a vehicle end-side end part of the link
lever, wherein an intermediate part of the link lever is rotatably mounted to the guide frame,
wherein a long hole is provided in a center-side end part of the link lever so as to extend in the
vehicle front and rear direction; and wherein the long hole and the support shaft are rotatably
engaged with each other at a given position.

Therefore, the support shaft provided as the rotation center of the lick lever, is

movable in the vehicle front and rear direction so as to straddle the steering axle.



~end side of the steering axle, when the guide wheel and the guide franme are
turned along a curved guide rail, the internediate part of the link |ever
is rotatably nmounted to the guide frame, so that the link |ever rotates
around the support shaft in the center-side end part. The vehicle end-side
end part of the link lever, rotates in a larger circle than the
internmediate part of the link |ever, coréesponding to the ratio of the

di stance between the vehicle end-side end "part of the link |lever and the
support shaft in the center-side end part to the distance between the

i ntermedi goeiyjart of the link lever and the support shaft in the
center-side end part. At this tine, the vehicle end-side end part of the

link lever is peiethd @88l Which the16taBai Berflr 0@ Hel 10 18%r sft}dﬁéﬂ Q&b%eﬁ;*&%
t the Tirst

gui de frame. The connecting rod is thereby noved, so tha

steering aphAkige ofthe ey Lkie Noheh Ridide QR Iy Ungwneel s is
steered to assuﬁe a sliﬁganale In ﬁ%ﬁébers%g%?%g%gggééﬂ%ﬁﬁé |g gﬁﬁer t han
the turninp - : ' ition, the tie rod is.noved
when one o% t E g%?ird’ g&q?%%aé@ \%ﬂee{%ﬂa pgggtg %rtel? é%‘?mélg E?%ué'%dttﬂ g]es%’&%lr)ld .
steering i d;. e Lthe . other of the .pair of. runping wheels
is steered to %stg%\{nge %nksl\%v%r ré% &" quﬁgghr? SERRSF Y F’éﬁ%ﬁa’é@é?’d‘f 6‘(5{1193“9 The o
the other_hand, in.a case i i.ch the rotation center of the link |ever is
poSi t i oneﬁerhé ¢ F%Ae’sj'é% ‘ﬁ?@?a’g?f&gg@?k {éﬁﬁr’ YA AdTER Cémh‘vﬁ&i%‘hth[s ARCERAGHE Bkel

and the gujide.frame are turped he vehicl e end-side end part of the Iink
Mover ' of ShiBE i e SOgEPO Eiodhe T of e Gt hewesn Begabiclegpdsise ehil nk

| ever, corresponding to the ratio of the distance between the vehicle

end- si de BRPIFhG ‘tm]bg"%l}?é‘d theseppery ghaliip gherasaien 5igp ond parhiafthe distandecbetween
center-side end part to the distance between the internedi ate part of the
li nk | evepe drermediatesiasipdithe kaleveriand thesuppant sheft é1 the cemidr-pde ¢nd part. t Wits ti ne,
the vehicle end-side end part of the link lever is noved in the direction
opposi t e this timve thewrehiclegendfsidelrad gait 96 thedmkdeveTisenamed fregtly hothe esing Sirddien eby
noved, so that the first -g - steering armis also noved. As a result,
one of t hee theatmingf ofithngiidg frainee| Thd @nstwinp edll i cheaastsunBved, Sl thit tBOGke i N an
understeered state which is snaller than the turning angle of the guide
frame. | steards srimos alsohesvedne Aok réshi, giof thefpalrbf RidighoNIREsSs iSersd LT €d, the
tierod is noved, so that the second steering armis noved. As a result,

the ot heas@fnetarmpm'giemnbmm@edgﬁ@@@ﬂi&@%&%ﬁ%&&ﬁﬁ@ Gl bpgangl e
in an understeered state. [0015] The ratio of the distance betweeh the

vehi cl e @afheSi HRadaRtbnPklicObd IshBoek Hhch 6&4@6&@@%\&6 Wg‘%&e@ hadderdansd he

center-side end part, to the distance between ate part’of the

link | eveh: ABdedoBE sBLRRPAdn Bhafvkd] Nal Q?esﬁl% %eeé;tfr .0(}%?62%}% CR?{%EE&!ED C‘?f%eegseis

changed by the novenent™ of the support shaft. ere ngl e of

the runnipg.yaeehgan siﬂﬁar@‘l@ﬂ%%vg@% Qtate.

[0014]

On the other hand, in a case in which the rotation oentér of the link lever is positioned
on the center side of the stecring axle, when the guide wheel and the guide frame are turned,
the vehicle end-side end part of the link lever rotates in a larger circle than the intermediate
part of the link lever, corresponding to the ratio of the distance between the vehicle end-side
end part of the link lever and the support shaft in the center-side end part to the distance
between the intermediate part of the link lever and the support shaft in the center-side end part.
At this time, the vehicle end-side end part of the link lever is moved in the direction opposite

to the turning of the guide frame. The connecting rod is thereby moved, so that the first



the oversteered state and the understeered state. Accordingly, the slip
angles of the pair of running wheels are appropriately adjusted to one of
the oversteered state and the understeered state based on the curvature
radi us of the curved guide rail, the running speed of the vehicle, or the

| i ke, so that a cornering force on the pair of running wheels can be
adjusted. As a result, a guide wheel wogking force directed toward the
guide rail fromthe gui de wheel, can be tdécreased, and the contart pressure
of the guide wheel and the guide rail, can be al so decreased. For exanple,

when the rygminggridhesto msval. I Webeesd 6@ of ey &r@ﬁﬁﬁ%%&é’l@%@ﬁe&% gyehicle

end-side end part of the link | ever and the support shaft in the

cent er - si dgsefca S dnpld is ah REAGISEE kBl Al hEs Al enai Bl ﬁﬁlﬁﬁ%%ﬁ‘%ﬁﬁ&et he

internediate part of the link |lever and the support shaft |

cent er - si g RAnRAT Uy bt vHE bat S6HE BaiSE Al EnihD Jh@él??&%@erécgtﬁefh% J.g‘% gﬁ' ease

in the cornering force due to the wear of the rtbber tire. Accor y, the

| i I o=t ' [ de sand t t act
o ebsur e o1t P aE Whae] SR MIEREE. TR R B BT B HE 2 o be

pressure

effectivel [ ggr% 1l L e.t.he structure of the track-guided
vehi cl e ee %ﬁ%%ﬁggwégﬁﬁfl |e%?%@%gw%€59n gaﬁ%Fggﬁ%%htion of the guide
- - whe &ngd the guide rail can be effectively prevented, and the

abi

runni ng s ity of the vehicle can be also ensured. [0016] According to
t he track-guided vehigle according to the present invention, a restoration
mechani sm cap gﬁfeera%‘? -Ofth?g fib“?arnﬁ@ gft’tﬁ’ge%tgf) Eﬁ%‘l“"clg%?fgflfle e et ftheylimkaleveramd theon
after nmoving the support shaft, is provided in the gHLde frame, and the
support sHEPPTS H@tgrsidersad pathi te the distance between fhe intermediate part of the

link lever and the support shaft in the center-side end part, can be changed by the movement
of the support shaft. Therefore, the slip angle of the running wheel can be changed between
the oversteered state and the understeered state.  Accordingly, the slip angles of the pair of
running wheels are appropriately adjusted to one of the oversteered state and the understeered
state based on the curvature radius of the curved guide rail, the running speed of the vehicle,
or the like, so that a comering force on the pair of running wheels can be adjusted. Asa
result, a guide wheel working force directed toward the guide rail from the guide wheel, can
be decreased, and the contact pressure of the guide wheel and the guide rail, can be also
decreased. For example, when the running wheel is a rubber tire, the distance between the
vehicle end-side end part of the link Jever and the support shaft in the center-side end part, is
increased relative to the distance between the intermediate part of the link lever and the
support shaft in the center-side end part in the oversteered state in response to the decrease in
the cornering force due to the wear of the rubber tire.  Accordingly, the slip angles of the
pair of running wheels can be increased, and the contact pressure of the guide wheel and the
guide rail can be adjusted so as to be effectively decreased.  Therefore, while the structure of

the track-guided vehicle wheel truck is simplified, the wear and deterioration of the guide



front and rear direction by an actuator provided in the steering axle.
Therefore, the relationship between the control of the ratio of the

di stance between the vehicle end-side end part of the link |lever and the
support shaft in the center-side end part to the distance between the
internediate part of the link lever and the support shaft in the
center-side end part, which is practiced by the actuator, and the

adj ustment of the slip angles of the paif~of running wheels, is sinplified.
Therefore, the control of the track-gui ded vehicle wheel truck can be

si npl i fi edwheelisidnae gﬁﬂemmegrme\&ﬁmvm?m@ﬁﬂé@t@ﬁ thértﬁhﬁx?%bﬂt?@f HhesEQERL 1 ON
mechani sm can restore the support shaft to the original neuttral position
bef ore beihgnreanNgenddyed he actuator. I n addition, the operation of the
actuator is separated fromthe turning of the guide franme and the steering
of the rungijzg wheel . Therefore, even when the actuator is broken, the pair
of running wheels is normally steered correspondlng to stralght runni ng and

ccourrence of Sranbie o FelERu AR SRR & aﬁfseﬁ?mx? o selPe: can
b hi 0017
AgcﬁiﬁYESh;%%ﬂﬁsﬁ%%paﬁlﬁ Oéﬁ%*%iveﬁqs%:eﬁef kL8 o fe 68 b : é’rﬁ%‘%d n]'Ei on.
ot et | ng RS b WRVRED iHge ke EAPa R oo °E!@?ﬁexég¥o?‘fg%?m epghicle

provi ded, _.and control e s for controlljng the_ actuataor CO|Iespond|ng to
the di spl ¥ fe%#l"?‘fﬂém & aﬁ‘aﬁoﬁgm E’ttg‘a stgsringrade ot BeTaiong theans is -

10 - provided. Therefore, even _when a disturbance such as an inpact is
appl i ed t@laﬁlﬁéﬁ’@mb%%@é jcontrd of e @atinaf g dsiance hefreecaitha Yahisdmend-sidesmsni t t ed
to the guide frame is nltlgated by the leaf spring, so that the vehicle
runni ng staisithe Ynkclgrennad dresuppart shrfiin e comereside el peetip cheadigincedeprasaenger s
a nore confortable ride. In addition, the steering amount of the pair of
runni ng Wh@éﬂ@mx%ﬁﬂdnwﬁpﬁﬂwwﬁﬁib@m@n@ﬂkeﬁﬁbvEth@ﬁaﬁ&maﬁarﬁ@nﬂﬁqmﬂpwﬁkhg to

t he di spl acenent of the guide wheel relative to the guide frane detected by
t he det eds pragticeddryshe ddrentet endthe whjestmettef dehiliplaggles 65the Pair ber@uingetheghd] de
rail, the slip angles of the pair of running wheels can be quickly and
appropr i as sinplifie. usTregeforEhthe olttat bethe watki-pgdsad eddidié e ancbeadher eby

ensur ed.

simplified. Furthermore, even when the actuator is broken, the restoration mechanism can
restore the support shaft to the original neutral position before being moved by the actuator.
In addition, the operation of the actuator s separated from the turning of the guide frame and
the steering of the running wheel. Therefore, even when the actuator is broken, the pair of
running wheels is normally steered corresponding to straight running and curve running, so
~ that the vehicle can normally run.  Accordingly, the occurrence of trouble in association with
the breakdown of the actuator can be prevented, and the vehicle running stability can be also
ensured. |
[0017]
According to the track-guided vehicle according to the present invention, the guide
wheel is supported by a leaf spring provided in the guide frame, detecting means for detecting
a displacement of the leaf spring is provided, and control means for controlling the actuator

corresponding to the displacement of the leaf spring detected by the detecting means is



Brief Description of Drawings [0018] [Figure 1] Figure 1 is an expl anatory
view schematically illustrating a track-guided vehicle which is running
straight according to a first enbodi nent of the present invention. [Figure
2] Figure 2 is a plan view schematically illustrating a track-gui ded

vehi cl e wheel truck according to the first enbodi ment of the present
invention. [Figure 3] Figure 3 is a front view schematically illustrating
the track-gui ded vehicle wheel truck acd8rding to the first embodi ment of
the present invention. [Figure 4] Figure 4 is an explanatory view

schemat i calrbyddd. | Upbrefirk MGeRwheRs Ksait ' Sk |ifh a
curve acc?r ding to the first enbodi %%%ﬁ?%%%%%ﬁ%#ﬁ%%%%&?ﬁ gure
5] Fi gure ) i 1 ufiethANaL Qfsé(zr%::@é"’ﬁéﬁlﬁ?t@tt}o% éx}{dé frhullS 1s"fb g By the

t rack- gui ded vehi cl € wheel truck on the vehicle ffont srde In

over st eer €40 ARAHE !ﬁ{:?} IS, vi ew of the.track-guided
vehi cl e mﬁ%éﬁﬁrtﬁ’trgn%i on ?ﬁ%ﬂég I C egslfi%é]%?(sa dﬂ:él ﬁldetdhe I(ﬁr\t/ttlaerr%l lgewggg@flgte -
11 - [Figure 6] Figure 6(a) .l n. explkanat.ory .vi ew.schemati cal | y.

1 ust £ ot BHE b dord sl R, LRI R e T rRE S of Dot si de
in an understee t at and Fi gur i n enl arged view of the

tF ack- gui SERTEGRTE RS AR aoty RN Pl ie Aol sOPPand oe to o Aplagoment
understeerﬁjl st.ate ‘%Filgure 71% Fi.{%u e 7.is an explanatory view

schermt i c&1 1§ 2rfe Herl ZelFRe 19 the g -’é%‘P%I Yeibe dgiss g eanp.unFiearfost r ai ght
according to a second enbodi nent_of the 1‘gr esent invention. [Figure 8]

Fi gure 8 Maemyihe yshirls mapssmyhe pevedendavatl thaslinanglgs of theaainnf ranningwhectiui ded

vehicle which is running straight according to a third enbodi nent of the
present | $pdauiskly deppioptistely adf%@ﬁaboahmm%l_ ode running stability can be thereby

ensured.

Brief Description of Drawings

0018}

[Figure 1] Figure 1 is an explanatory view schematically illustrating a track-guided vehicle
which is running straight according to a first embediment of the present invention.

[Figure 2] Figure 2 is a plan view schematically illustrating a track-guided vehicle wheel
truck according to the first ernbodiment of the present invention.

[Figure 3] Figure 3 is a front view schematically illustrating the track-guided vehicle wheel
truck according to the first embodiment of the present invention.

[Figure 4] Figure 4 is an explanatory view schematically illustrating a track-guided vehicle
that is running on a curve according to the first embodiment of the present invention.
[Figure 5] Figure 5(a) is an explanatory view schematically illustrafing a track-guided vehicle
wheel truck on the vehicle front side in an oversteered state, and Figure 5(b) is an enlarged

view of the track-guided vehicle wheel truck on the vehicle front side in the oversteered state.



[ 0019] In the foll owi ng, wheel trucks used for a track-guided vehicle
(hereinafter referred to as a "vehicle") according to first to third

enbodi ments of the present invention, will be described. The first to third
enbodi nents of the present invention will be described by enploying, as one
exanple of the vehicle, a vehicle provided with wheel trucks on the front
side and the rear side thereof, and the description will be nmade taking the
vehicle travel direction as the vehicle front. [ 0020] First Enbodi nment

A vehi cl e wheel truck according to the first enbodi nent of the present

i nvent i on Wikdre BEFideS @ld)esh &?l&ﬁé!eorﬁelfews&héi&dc&lﬁu%{fa%mé a thlk-BuMBNLHiGe

traveling in the direction indicated by the arrow A, a pair of right and.

| eft cent 188Sonlhk Detl i ' j .0 e al, a

Lrack pat b B B i N g Sl EnR AR BBl 5

th hi cl i ol i ' ' . ide 1.
e vehic xﬁewl??&;e‘ﬁ%ggglﬁﬁ%de g&ﬁﬁmg@; éﬁ?k Bg t&wegl%}% @ngc o 3 e (B RE O LEE

In the vehicle as above, ront whee a rear

truck 4 are. shivel t I side .and the rea .. de of
the. veni ol DA eury i s oBBEER, Aw! iy 505 BRS ulE R 3R o o

t he front el truck 3.on the.front si nd. th ar _wheel truck 4 on the
rear side %c:hr Iéir%“é’ﬁge%’m}gg? %?cf’éddn%%} aa%“‘%ﬁ%“@?ogir?q?gﬁégé PERTFIATEIUPT | now be
described hy r ence.to Figures 1 to 3. I.n the wheel trucks 3 and 4, a
o v of - bbg e & e eap G ade S b e r et ndrt oS aheol

5, a rubber tire is used mainly in a vehicle such as a subway car and a new
t r anspor t RGNS SPEmegight acerdg toéﬁ@?ﬁ%‘?bmﬁ%ﬂoéﬂ@ﬁ”?ﬁ%t pyetiong wheel 5, a
wheel nade of any other nmaterial, such as a steel wheel, nay be used. The
af orenenti oned pair of running wheels 5 can rotate around an identical axis
5a, and are arranged at an interval in the vehicle width direction.

Fur t her noPescripfion heEmbedimentsucks 3 and 4, a steering axle 6 is arranged

al ong the axis 5a of the running wheel 5. The pair of running wheels 5 is
respecti vEI¥9hounted to both end parts of the steering axle 6 by kingpins
7, and thereby connected to each other. On the other hand, a guide frame 8
i s arranged bdhdw follevispeehdehgueksisedios a task-podakiedhde fhardingereirele f r ont
and rear direction relative to the steering axle 6. [0022] Her e,

r ef er ri noastz0"vEhighet e catdmgdo Birst tnthitlen@oiBentsioR R plese iRddntoRfwillaRgi t udi nal
beans 8a is arranged at an interval in the vehicle width direction so as to
extend i NickhiebedehTRd Brsf tQRErd BMBodiRRAts GF R GrdsON HRhBERkilPRAIB AR g e further
arranged so as to respectively extend between the pair of |ongitudinal

Dearms 8 cty gk 0k AR St MhIEN ehiid F0RlcAIth 1681 (LEEGH OB phher eof

Qui de wheel's 9 are nmountéd to the both end parts o | 'ongi t udr nal” beam

o2, 50 2 AP B OLBLEN G ArOURMe 0L LB I8 e HEC L Sy e pal v

gui de wheel s 9 are positione e ve € and the

center S%Q%F%Eé&%$ﬂ%£ﬂ§& gmjront and rear direction relative to the

steering ax e center guide 1 passes between the pair of guide wheels
9. The 9ﬁ&%$]“h99| 9 rolls along the outer surface of the vehicle width
directio

First Embodiment
A vehicle wheel truck according to the first embodiment of the present invention will
be described below. Referring to Figure 1, in a vehicle traveling in the direction indicated
by the arrow A, a pair of right and left center guides 1 in the vehicle width direction are
arranged along a track path of the vehicle in the middle of the vehicle width direction of the
vehicle. The vehicle runs while being guided along the center guide 1. In the vehicle as
described above, a front wheel truck 3 and a rear wheel truck 4 are respectively arranged on

the front side and the rear side of the vehicle under a vehicle body 2.



the center guide 1, and is thereby guided by the center guide 1. - 13 -

[ 0023] In the guide franme 8, a support beam 8c is arranged at a
position between the steering axle 6 and the |lateral beamft on the vehicle
end side so as to extend between the pair of |ongitudinal beans Sa. A
nmounting shaft 10 is provided on the support beam 8c so as to project
upward. The nmounting shaft 10 is arrange? on a center axis 5b that extends
in the vehicle front and rear direction if the center of the pair of
runni ng wheels 5. [0024] In the guide frame 8, a first turn nenber 11 is
arranged ajoopg} the steering axle 6 so as to extend outward in the vehicle
width direction fromeach of the pair of |ongitudinal beans 8a. A second

turn nmenmber 12 Tihg s@iidt@BYETkhS BbAMARS trhidif $bn HHE Mol BADSL dd S0 wASellfhcgA LGN
in the vehicle width direction. A linear guide 13 I's provided between the

first turnpdRAPGHEe dbr et f&?&r&%ci@'ﬂgf’&hgep : z{nd:kgll' x?jllirl%%wl f)epge%%nl%ﬂ' de 13 is

; bﬁ[
arranged on a virtual circle Se having a given ra roma turning center

snal ! B Whehcerepds, Yo lddy b UIB.CEILEL 0y LREnBaLt Bl cten o

wheel s 5. e turning center s correspo

bet t ' i.ng wh d.the cent is. 5b di
'n Uhe vel Sree - ot LR P Rhect TG b ReE B U phb vl

ing wheels 5 _The |i ide 13 .allows the first t mher 11 to b
tur ned ar SUTSEREPYEY FFAGY R ERE SPOSHAPICHOHE Wi ¢5 PAUSEUme olibh

menber 12. Furtherppre,, the second turn nepber 12 is nmounted to the

st eeri ng e eﬁﬂg’raevlb‘?eg?w;%‘éfo T o praterel. guehas astee] wherldmay bawsdt he
turning center shaft 8d relative to the steering axle 6. [0025] As
shown in @#@%ﬂt‘%?dt% qfpeEnng whegks> sanytrterogndraaddentsel axis Jaoendiate and a
hori zontal danper 15 are provided. In Figure 3, the restoration rod 14 and
t he hori z8mgpd dlapgaiervebindbe velusle madih dirpetione s Forthermony, indHe $deélsruaks hargled on
the vehicle end side relative to the steering axle 6 and on one side of the
pair of rbmriesgnameelsss srangedeione thegxisia dént moniag ivbedls. The paindf running

wheels 5 is respectively mounted to both end parts of the steering axle 6 by kingpins 7, and
thereby connected to each other. On the other hand, a guide frame 8 is arranged below the
steering axle 6 so as to extend in the vehicle front and rear direction relative to the steering
axle 6.

[0022]

Here, referring to Figures 2 and 3, in the guide frame 8, a pair of longitudinal beams 8a
is arranged at an interval in the vehicle width direction so as to extend in the vehicle front and
rear direction. Lateral beams 8b are further arranged so as to respectively extend between
the pair of longitudinal beams 8a at both end parts of the vehicle front and rear direction
thereof. Guide wheels 9 are mounted to the both end parts of the longitudinal beam 8a so as
to be rotatable around a rotation shaft 9a.  Therefore, the paired guide wheels 9 are

positioned on each of the vehicle end side and the center side of the vehicle front and rear
direction relative to the steering axle 6. The center guide I passes between the pair of guide
wheels 9. The guide wheel 9 rolls along the outer surface of the vehicle width direction of

the center guide 1, and is thereby guided by the center guide 1.



- 14 - part of the restoration rod 14 is rotatably nounted to the
| ongi tudi nal beam 8a of the guide frame 8, and the other end part of the
restoration rod 14 is rotatably nmounted to the second turn nenber 12. On
t he ot her hand, the horizontal danper 15 is arranged on the vehicle end
side relative to the steering axle 6 and on the other side of the pair of
running wheels 5 relative to the center axis 5b. One end part of the
hori zontal danper 15 is rotatably nounted to the |ongitudi nal beam 8a of
the guide frame 8, and the other end part of the horizontal danper 15 is
rotatably jpmmted to the second turn nmenber 12. Accordingly, the
restoration rod 14 and the horizontal danper 15 can restore the guide franme
8 to an origin FanRAS b ki I j gg¥g- ffer
the turning ofﬁiﬁgggﬁ%de f?%E%mggﬂ?%%géquﬁﬁgg&ﬁ%re,SF%@%F?#%%%%%mggégres 1
and 2 agai [ ' I : 3 [ ' f e of the
Galalle PurhihStatcEh 881 80 AHE ik OInBRANY 0, SLER! D0l 0RS, Of

pair of running , 1S arrange ong the vehi ront a ear

runni ng_ wiBTSebR BABEsT el 8RR Dlis bAFigE BB ot bt B o e

ot her of the pair qf nni ng..whee 5, 1s arranged alo he vehicle front
and rear BF?%% F%ﬁ%“aggeF?qugﬁgﬁ%ERf%%n?%a{%%a%?%gﬁxﬁggt KieRgpinle 7 of
t he pair of. .rui.ni wheel.s 5. Atic rod.18 for _interlockjng the pair of
Funni ng WHEEFE PEn{ e Rctinia b ©niet pEibe ar 8 BRGOEIGBIT ¢l ¢ w dt h
di rection %n he center side of the steering axle 6. Both end parts of the
tie rod 18V rotatably nounted respectively to center-side end parts of
the first steering arm 16 and_the second steering arm 17 Furthernore, a
connecting rodR i gude Fumed. afgrsdae Bembed  jawranged plonathegtastiog bxle  soss
arranged along the vehicle width direction on the vehicle end side of the
st eeri ng @exEng oupvod i the vehiclp width digpetion fyan eachfof thegpatretiil eigitudingt heams
direction of the steering axle 6, an axle bracket 20 is nounted so as to be
arranged & odgsechml tughineinberf i20mtrrangpdd belaw the fiest turmmemperst Ir sl tb aggehdiia
steering axle 6. A support shaft 21 is provided on the axle bracket 20 so
as to prcheethicle $adth diragrivar d Adinctthgnide i Blpenvidddebesitep dlid frshatfd madhbés] |
provi ded such that position thereof can be adjusted in the vehicle front
and rear il tecibarnt tm membe 191 r Aelligear bEids | PR drRGga@iden BrubitidhesMhosk
trucks 3 and 4, a link lever 22 is arranged along the center axis 5b So as
to straddlgvenhedist 86 I\@rmid Cnfr shBOEBkhich extendsAeMRYIIE e Bens! Hensnft par t
of the first steering lever 16 is rotatably nmounted to one end part of the
connect i RYrBthekPheeA veht mgngg e5ib08.28 L - eV, i
rotatably rmuntged t %%/hgrhgt her gﬁ%bpar t %gfc%%og%ntﬁte&%t#gg&?%@ %‘y&ﬁnﬂng
i nt er medi : : i I : e_fjountin
bl Sa BAIHE ritniddGnkd: Blond B Ren@Palis 8 %&@&@Amltgéﬁg Seib %] g

shaft 10 which Is provi on t gui de frane iS
Phe.veni aracip SEHeSeatl dne e St b o: Cld BEE! B LaMgPa R 6. he
bracket 96 TAPEoT b Qe e mguil e e R A G hrcebat on_ The
Cher cby BHEIRR. | forRETigh (B BEPHHE HANY da0 HPPREt IOR SE7HE 4 51 r add e

t he steering. axle 6, _
Jf"herf%ore, the gmde frame 8 can be turned around the turning center shaft 8d relative to the

steering axle 6.
[0025]

As shown in Figure 2, in the wheel trucks 3 and 4, a restoration rod 14 and a horizontal
damper 15 are provided. In Figure 3, the restoration rod 14 and the horizontal damper 15 are
omitted. The restoraﬁoﬁ rod 14 is arranged on the vehicle end side relative to the steering

axle 6 and on one side of the pair of running wheels 5 relative 1o the center axis 5b.  One-end



[ 0029] A change in the slip angle of the running wheel 5 in
association with the change in the engagenent position of the support shaft
21 and the long hole 22; will now be described by reference to Figures 4,
5(a), 5(b), 6(a), and 6(b). [0030] A case in which the engagenent
position of the support shaft 21 and the long hole 22; is on the vehicle
end side relative to the steering axle 6, will be described by reference to
Figures 4, 5(a), and 5(b). In a case i n"hi ch the support shaft 21 provided
as the rotation center of the link lever 22 is positioned on the vehicle
end side apat of the amordtiensdd &4 isngtatilyembunky 1othdilshmaRabeatnSHiMhd Ankd gur e
5(a)), when the guide wheel 9 and the guide frame 8 are - 16 - turned
al ong t he Bathy BChnd@Rt @herGdGart bf tHehestdrihR FBH Rt8aRB mOnitd B hd &E%x&zfver 22
is rotatably nounted to the guide frame 8, so that the link |ever
rotates ar@uetba 12UPPRIthe St Rand lihé Aot BRaICRREEF 151066
vehi cl e end-side end part of the Ig’i nk | ever 22°rot atses |%qa0%ﬁgér§%h}-a§wdcl e
than the igiabnmdl alihe Rakin }et(f‘ézdd'(rﬁg LN e r EBQEQ ng. to.the ratio
of a di starllce dz2 (sho%vn |ng%fxgure 5(a 3' tgéétg\%égqe e vog I C ep‘é’%ec(fgsssl de end
part of theyli %%h d %;ft Lin the center-side end
part, to a |Is%¥gr§iéﬁg&g‘gﬁ s%?\in PﬁgEl éuregfgi(: % 56}2%%%' Wamper ﬁelsmmta&y mounied

to the longitudinal beam 8a of the guide frame 8, and the other end part of the horizontal

damper 15 is rotatably mounted to the second tun member 12.  Accordingly, the restoration
rod 14 and the borizontal damper 15 can restore the guide frame 8 1o an original neutral
position after being turned, and further buffer the turning of the guide frame 8.

[0026]

Here, referring to Figures 1 and 2 again, a first steering arm 16 for enabling steering of
one of the pair of running wheels 5, is arranged along the vehicle front and rear direction, and
is also mounted fo one of the kingpins 7 of the pair of running wheels 5. A second steering
arm 17 for enabling steering of the other of the pair of running wheels 5, is arranged along the
vehicle front and rear direction, and is also mounted to the other of the kingpins 7 of the pair
of running wheels 5. A tie rod 18 for interlocking the pair of running wheels 5 with each
other is arranged along the vehicle width direction on the center side of the steering axle 6.
Both end parts of the tie rod 18 are rotatably mounted respectively to center-side end parts of
the first steering arm 16 and the second steeringarm 17.  Furthermore, a connecting rod 19
for steering one of the pair of running wheels 3 is arranged along the vehicle width direction
on the vehicle end side of the steering axle 6.

[0027]
In a center part of the vehicle width direction of the steering axle 6, an axle bracket 20
is mounted so as to be arranged along the vehicle froﬁt and rear direction by straddling the

steering axle 6. A support shaft 21 is provided on the axle bracket 20 so as to project



the internmediate part of the link | ever 22 and the support shaft 21 in the
center-side end part. At this tine, the vehicle end-side end part of the
link lever 22 is noved greatly in the sane direction as the turning of the
guide frame 8 relative to an axis 8f passing through the mddle of the
vehicle width direction of the guide franme 8. The connecting rod 19 is

t hereby noved, so that the first steeri arm 16 is al so noved. As a
result, a slip angle al tilting to the Tturve inside relative to the
tangential direction of the curve, is generated in one of the pair of

runni ng wheetasd 6f the vétieie! r ORS suppeekhair Gk pRvidB Gudh Bhi fosanglifrad chd bd i ng to
the curve outside relative to the tangential direction of the curve, is

gener at ed ddfus@asn e vehiRleMRdr: 28 rebt\dRicAn W8 StrRididiht E{%eﬁ&‘%aéxié/‘@.e% ihé uck 4.
When one of the pair of running wheels 5 is steered, the tie rod 18 Is

moved, SO Jiafridhe 3368 QNS REL NYs RrNodd albie HeSenlPYEsH £5.30 @Eﬁ&fﬁ the &

slip angle al tilting to the curve inside refative to the tangen
directionsgkﬁ%%Q?ggyve is generated in the other of the pair of running
wheels 5 int ront wheel truck 3, and a slip angle a2 tilting to the
curve outf&ﬂ% relative to the tangential direction of the curve is
generated®in !he other of the pair of running wheels 5 in the rear wheel

truck 4. Therefor th eel, trucks nd.4 .are brought into a
oversteered st Pﬁﬁb?ﬁEgﬁﬁgf@ﬂBﬁ?Pgﬁgégﬁgﬁgﬂﬁ%h ?ﬂ?d@%’ 8ﬁ“Fﬁ@ﬂyéWFtle
runs at a speed ightly,. fas than .its equilibriumspeed on a cant curve
and in a ng‘gl?aé't (fff#’?/\ﬁ?ﬁn(?ﬁ‘}/tﬂgé?%%'s ‘gr‘\’ 2%”F11§ ﬁ‘?‘f‘?’gf’ €4 Parhpk the fipbleypr 221517 -

At this tinme, in the front wheel truck 3, a cornering force (indicated by
t he arromﬁﬁﬁﬂﬂyHFW@@@@Hgﬁéﬁé?SPQP%ﬁ?ﬂ@?ﬂ%mﬁﬁﬁﬁﬁﬁdé%rv%ﬂﬂﬁmg@ agcdidhe t he
pair of running wheels 5, so that on the curve inside, a guide whee

wor ki ng fBRiceveTiZads wstally Bpupisd tatheanpumting thafid Stvadch vweeddedhe thegsidde of
the curve fromthe guide wheel 9 on the vehicle end side can be decreased
and a gulfaree fheéllongdrike Xy 1 prayvidediim el centaressifieppd tphe ofithedink Fer 22 seatted
toward the outside of the curve fromthe guide wheel 9 on the center side
can be devtedsethe vabickrithmghd reat diecctombastadilins Sy seefg 4He6.c eThelonghibide 1
and the guide wheels 9 on the curve inside can be decreased. On the other
hand, in 2Xhend drrsuprerthafi2iokhich ara peeidee bh g 50 recket DOlieatoadaHy etdagedr r ow
CF2) directed toward the outside of the curve is generated on the pair of
runni ng whigedash dthesa at iadn RidoRe Thd MaQimichit B&sitich %@ﬁp?&‘?%ﬂ;aﬁ@ra@d% force
(indicated by the arrow F3) directed toward the inside of the curve from
the gui desnstiesd 28 @ bk Hﬁ;ré%@mhﬁé%d%‘ theSkille AN aREeAOAFLASED 28D Sl de
wheel working force (indicated by the arrow F4) directed toward the 1 nside
of the CiVgihpRitlze guide wheel 9 on the center side, can be decreased.
Accordi ngly, the contact pressure of the center guide 1 and the guide
wheel s 9ﬁgﬁ9}he curve outside can be decreased. [0032]

A change in the slip angle of the running wheel 5 in association with the change in the
engagement position of the support shaft 21 and the long hole 22a, will now be described by
reference to Figures 4, 5(a), 5(b), 6(a), and 6(b).

[0630]

A case in which the engagement position of the support shaft 21 and the long hole 22a,
1s on the vehicle end side relative to the stecring axle 6 will be described by reference to
Figures 4, 5(a), and 5(b). In a case in which the support shaft 21 provided as the rotation
center of the link lever 22 is positioned on the vehicle end side apart from the steering axle 6

by a distance d1 (shown in Figure 5(a)), when the guide wheel 9 and the guide frame 8 are



On the other hand, a case in which the engagenent position of the support
shaft 21 and the long bole 22a is on the vehicle center side relative to
the steering axle 6, will be described by reference to Figures 6(a) and
6(b). In a case in which the support shaft 21 provided as the rotation
center of the link lever 22 is positioned on the center side apart fromthe
steering axle 6 by a distance d4 (shown in Figure 6(a)), when the guide
wheel 9 and the guide frame 8 are turnedl@tong the curved center guide 1,
the internmediate part of the link lever 22 is rotatably nounted to the

e int lin _ paf t
Qui de 1+ antribd Sreliiobur icchichibulie (b B RUAERAINNL D NDR L g0al L

21 in the center-side end part. At this tineg,

of the 11 neohfuelo 82560 818 s 0 fod 8 880 1CLY DL Gl NALASd ALerRdiale par

of the link | ever 227 corresponding to the ratio 0 i'sta

007 S LGBy P IO e, i

| ever

di st ance Stafel I igure 6 tween.the internedi ate part of the
link I evef@rfge and t ﬁtg[e@e%%gf ?args%)at%‘? Rf?‘lle‘f’ rzzh‘éorﬁeéﬂcfngifn-g @iﬂﬁéaggafﬁgﬁs@c%t
this tine,,the vehigcle -si.de end part of the J]ink |lever 22 is noved in
the directTdmBpb 3?%‘855@?}%‘”?%1&? ‘ﬁ%"%? e‘?‘%@&fgfﬁdd@ﬂqué‘ﬁ%ﬂé lewraRiapd theo t he
axi s 8f passigg#%gr u H@the ntgdle of the vehicle width direction of the
gui de frarfBPRy 236’% CEPRSIPR RS ¥ 3 distrresy A3 ke indtgurh &fa)} brswednr st
steering 2$n316 is also myved., As a result, a slip angle a3 tilting to the

curve out SrefBteFRrder pat obthediak deisy ehandibe gunpestsheih2 bin thieerderrsids, endspart.
generated in one of the pair of running wheels 5 in the front wheel truck

3, and a gﬁt,‘tkﬁs HEg! be yahigls end-sidewpd part of the link lever 22 is moved greatly in the same

direction as the turning of the guide frame 8 relative to an axis 8f passing through the middle

of the vehicle width direction of the guide frame 8. The connecting rod 19 is thereby moved,
so that the first steering arm 16 is also moved.  As a result, a slip angle a1 titting to the curve
mnside relative to the tangential direction of the curve, is generated in one of the pair of
running wheels 5 in the front wheel truck 3, and a slip angle a2 tilting to the curve outside
relative to the tangential direction of the curve, is generated in one of the pair of runming
wheels 5 in the rear wheel truck 4. 'When one of the pair of running wheels 5 is steered, the
tie rod 18 is moved, so that the second steering arm 17 is also moved. Asa resuit, a slip
angle al tilting to the curve inside relative to the tangential direction of the curve is generated
in the other of the pair of running wheels 5 in the front wheel truck 3, and a slip angle a2
tilting to the curve outside relative to the tangential direction of the curve is generated in the
other of the pair of running wheels 5 in the rear wheel trock 4. Therefore, the wheel trucks 3
and 4 are brought into an oversteered state. The aforementioned mode is employed when the
vehicle runs at a speed slightly faster than its equilibrium speed on a cant curve and in a state
n which there is an insufficient cant.

[0031]



tilting to the curve inside relative to the tangential direction of the
curve, is generated in one of the pair of running wheels 5 in the rear

wheel truck 4. Wen one of the pair of running wheels 5 is steered, the tie
rod 18 is noved, so that the second steering arm 17 is also noved. As a
result, a slip angle a3 tilting to the curve outside relative to the
tangential direction of the curve, is generated in the other of the pair of
runni ng wheels 5 in the hunt wheel truck73, and a slip angle a4 (not
shown) tilting to the curve inside relative to the tangential direction of

the curve, is gengsaLednidk 408 vAkBSRLE 4 uegﬁigfgfggrggﬂ%gie@%y%e%%é?& the

rear wheel truck 4. Therefore, the wheel tr are- broug 0 an

under st eer, : e i i I . n vehjcl e
Fins. at & past Rhfird HR RPN RS ERET ol FrefR PRI s S ve
and in a I-n.which. . s.an excessive.cant. [00 . At .this
time, in t%kﬁlee relokﬁzf'1 W e@&‘ ée{lrg %e%}({v%rhn;é fgf)cre E’é’r%fcﬁtﬁd %3 E%eea%ci%gﬂccg{eg&d rardear r ow
CF3) directed t rd t out si d f e curve is generated on the pair of
runni ng V\/ﬂ%fﬂ%g "g&s"b‘"’te[@{m g"ﬁ: gt“ff% "%{?F{,%O%&Fg’ Flb‘gf,e eag@{# e D desreaspskapdidg f or ce
(i ndicated . he aryow F5) directed toward_the inside of the curve from

t he guidegWﬁég%ﬁgVgﬁLPﬁémV%HF%F@B%hﬁﬁﬁ?H@W%?éﬁﬂﬁﬁaﬁ@8?55§%BmﬁﬁéOéﬂﬁuide
wheel working_force (indicated by the arrow F6) directed toward the inside
of the cufW¥&e ffP'alfﬁgf gidg whed Aandat capte sidegan bedrcagases dehcceringhe thicontgs ed.
Accordingly, the contact - 19 - pressure of the center guide 1 and the

gui de whelessur ¢Jiihe erate gpide g shegmideawhasds Shacthe gevd ins@e cehbe dedrersehand,

al t hough not shown in the drawings, in the rear wheel truck 4, a cornering
force di reethedthahand in the reangihgel tofcktdhe comenng fosedbdenat dg terartdveCpa)j r  of
runni ng wheels 5, so that on the curve inside, a guide wheel working force
di r ect ed daid dowdrd thrutigsideofthe tiree Gueneatd omthehanrgifingaimheidelsS, antHahe
vehi cl e end side, can be decreased, and a gui de wheel working force

di rect ed dnohacatve besidatsguide wheel heridng foecd (nditatddeyghe deowieetirdiaiowhe
center side, can be decreased. Accordingly, the contact pressure of the
center guhdi@sille anthetchedting the\aRie vhell Din thb OclGHIE B GHE Thl Be B@éi‘ealgé'% and a
decreased. [0034] As described above, according to the first enbodi nent of

t he presepldeivhéeNkb@g bR (@Ecﬁt&&'&%'t&sdrﬂwfw £4) QiR 1Rfard &@gﬁﬂ% yhgels,o are
appropriately adjusteg to one of the oversteered state and the understeered

state bageth 8 ohide WHEMALHILE bl st Bhn 1 WRcBHMCIABGRISE O (e t

runni ng speed of the vehicle, or the so t hat Fnering force on

the pair i : i result, .the qui de wheel
mork?ng Pg%%%y .rg%%eﬁ%§d%gfﬁ“ﬁﬂﬂgggg?géggiﬁggw?ﬁ?%gﬁﬁgﬁg B?Q%x%ﬁggls 9

can be dgﬁﬁgfsed, and the contact pressure of the center guide 1 and the
gui de wheel's" 9, can be al so decreaseri. For exanple, when the runni ng wheel
5 1is a rubber.tjre, the distance between the vehicle end-side end part of
Che | Pk I ova? 45 S BoE s HE 08 MG oestetron BrRuCorEniB: SOPULSEGR gL i s
increased rel ative to the distance between the internediate part of the
link | ev‘g‘F I%a‘fﬁ’lrlr’dﬁ’raﬁé og V&hlﬂ}esﬁ}?aﬁef ngﬂ\flf?%‘i“? Fﬂage &’eers By vaHdedssaribet t he
oversteered _state in response to the decrease in the cornering force due to
t he wearPYefarenee fQ Bigares 619 @nd fidbe-or i 4p5/1n wipeh F Sppparghels 2 bprovided pathe of
runni ng wheels 5 can be increased, and the contact pressure of the center
gui de 1 raksgior pentgyfdlee Nipkcley e 26 ivpgsitirmediap the cenferstidenpatt dropethe ffeeting axdd y

decr eased. .
6 by a distance d4 (shown in Figure 6(a)), when the guide wheel 9 and the guide frame § are

turned along the curved center guide 1, the intermediate part of the link lever 22 is rotatably
mounted to the guide frame 8, so that the link lever 22 rotates around the support shaft 21 in
the center-side end part. At this time, the vehicle end-side end part of the link lever 22
rotates in a larger circle than the intermediate part of the link lever 22, corresponding to the

ratio of a distance 45 (shown in Figure 6(a)) between the vehicle end-side end part of the link



[ 0035] As descri bed above, while the structures of the wheel trucks
3 and 4 are sinplified, the wear and deterioration of the guide wheels and
the center guide can be effectively prevented, and the running stability of

the vehicle can be al so ensured. [0036] Second Enbodi nent Vehi cl e
wheel trucks according to the second enbodi mrent of the present invention
wi || be described below The basic features of the vehicle in the second

enbodi nent are the sane as those of the Vehicle in the first enbodi nent.
The description is given applying the same synbols and nanmes as those in
the first lenadian® e stippoet shafi2M $n theakenter-sdearignid, &) 4 ¥ishhe FAERLWASntHase in
the first enbodinment. Features different fromthose in the first enbodi nent
will be dexeybiededel Overnhddhdd bart of the linkev&POWAJ itiE ST Shafs 218n HRSIRAL | ON
mechani sm 31 is arranged along the vehicle front and rear direction in the

gui de frarmie%ndgi&Q I REthaY b, O VERESEHASHAShd ipsirt BF X188 Gewf 235 e[d%%b%re

the support shaft 21 to an original neutral position iIn a stralg runni ng

state whemikBRnpphftio #Ralhnimloffe ﬁﬁﬁ@ﬁlmgé’ﬁ %%qu%% e z{ﬁmpg&in rtglt‘oglgh i ke.

As one exanple of "the restoration nechani sm a coll spring used.
't he gur e Ag, @il R Estih of B sl Fllhe . TrERebBRie B8 b e 1 n
and 1 ear _drerceinet S s ] S8 Pem B A S BHE Cpariedharte 254 t ne.
shatt 21 TGy s eretiErp s e REiR i iir ‘Gl BEvad e@eairy otho
he. secontt GHHBAPIEREDEMIERS 5 BSIRI PhodibPon aRGLP ansle FaSMIspOVDL ween

the contrql, of the ratio of the djstance between the vehicle end-side end
- 21 - tilting to the curve inside relative to the tangential direction of the curve, is generated in one

of the pair of runm'ﬁg wheels 5 in the rear wheel truck 4. When one of the pair of running
wheels 3 is steered, the tie rod 18 is moved, so that the second steering arm 17 is also moved.
As aresult, a slip angle a3 tilting to the curve outside relative to the tangential direction of the
curve, is generated iﬁ'the other of the pair of running wheels 5 in the front wheel truck 3, and
a slip angle a4 (not shown) tilting to the curve inside relative to the tangential direction of the
curve, is generated in the other of the pair of running wheels 5 in the rear wheel truck 4.
Therefore, the wheel trucks 3 and 4 are brought into an understce;ed state. The
aforementioned mode is employed when the vehicle runs at a speed slightly slower than its
equilibriom speed on a cant curve and in a state in which there is an excessive cant.
[0033]

At this time, in the front wheel truck 3, a comering force (indicated by the arrow CF3)
directed toward the outside of the curve is generated on the pair of running wheels 5, so that
on the curve outside, a guide wheel working force (indicated by the arrow I5) directed toward
the inside of the curve from the guide wheel 9 on the vehicle end side, can be decreased and a
guide wheel working force (indicated by the arrow F6) directed toward the inside of the curve

from the guide wheel 9 on the center side, can be decreased. Accordingly, the contact



part of the link lever 22 and the support shaft 21 in the center-side end
part to the distance between the internediate part of the link | ever 22 and
t he support shaft 21 in the center-side end part by the actuator 32, and
the adjustnent of the slip angles of the pair of running wheels 5, is
simplified. Therefore, the control of the wheel trucks 3 and 4 can be
sinplified. Furthernore, even when the actuator 32 is broken, the
restoration nmechani sm 31 can restore thel%Upport shaft 21 to the original
neutral position before being noved by the actuator 32. In addition, the

operati on gfesdCodié @ gudié 11 dIRPALAL RkefsroiR hb Byl b 9f bd 5&6\%94:&?6

frame 8 and the steering of the running wheel 5. Therefore, even en the

actuat or 3@pigge RhAEAL, AdGuBRoE sifwd M &}Qwiﬂg:f;‘ & fhe g?esjr%vh%?l[]tggkléiy a %51%%{&? d o

corresponding to straight running and curve Ffunning, SO the ve

can nor mal r I r r |l e i n.association
with the b}t"g?fk%eéo&?'%t ﬁgﬂég%%{%%%égrﬁe %@%gs#@%%ﬁ%?é%hﬁ%é% ,"?é“ﬁnﬁﬂf%‘@g‘??k??ﬁ He
runni ng stahi | i . ther. red. - 0039 i.rd, Enbodi.

Veni ol o wrag) ork b el uae JRREL BRI RR i hed Moo BF e darve
invention wll:. be.described_ bel ow. The.basic¢c f.eatures Qf the vehjcle in the
third enbaf T _g”é‘?eew???!ag%% o8 UGB O e G HAEE an  SEHE Weewerine
enbodi nent. The description js, given applyi t he sane synbols and names as
those in tfﬁ@egﬁiﬁ&&? 1 ﬁhﬁﬁﬁttg‘qeg?fgfe é.glnitggtg‘l@?@’bé%%?ﬂ thgcpRfen 9, eane as
those in the second enbodinent. Features different fromthose in the second
enbodi mentPeWerEatsE JeErHIBEY- e comtactpavsag of the centerguiddvamdithe Eiidrivheeds 9 i n
the guide frame 8, a pair of longitudinal beans 8g is arranged at an

i nterval o8 thherveentefiecanhtdscigrsedet i on so as to extend in the vehicle
front and rear direction. Lateral beans 8h are arranged so as to

respecti vé84¢xtend in the vehicle width direction at both end parts of the
vehicle front and rear direction of the guide frame S. The - 22 - guide
wheel s 9 are nbsA¢sedbadobbet, hc@mding & the fiodt embalihaiter dle fream BheBnaket 0 be
rotatable around the rotation shaft 9a Leaf springs 41 are arranged between
t he | ongi slifdanyids dfeteemirdg namihd Whediaf eeabpriermmy Siuvatd bhecboih sadepagt s of
the vehicle front and rear direction. Therefore, the paired gui de wheels 9
and the pabfeetd teaindepetdg StattlbaasRoP0s cirvaiedadik fashcdled betrehiseh emend
side and the center side of the vehicle front and rear direction relative
to the steehinaGpedl 1R vehlde:, 6€H:8ke Ml R thl cBS : hineOf gui de
wheel s 9. Theggﬂide wheel 9 rolls on the outerﬁgiﬁgg%gﬁggp%ﬁgfegﬁﬁﬁle wi dt h

di rect i onyRdeld Qa6 BOLBEsAL @\% alres@thd Siide %@&?}Mﬁ%{g%ﬂe Q%%(%ée}ftgg\ggﬁttgg gui de

1. [0041] Detecting mewl s 42, capable o cting I Spl acenent
of the | | I L QM J ide f 8.caorres ding to
the 1oat apct Rata] Pt BuPLRMLERD ol of HErdiie e b P SR BORE '
switch l , [ cting .neans. be al.so _enpl oyed as
| ong as n?cﬁrégﬁ%%ﬁgl g}é{tﬁgﬁé ec1tiv't}}%ﬁles%‘é|Ea§np‘i§eaarL TERt6t ”fi}r/?é FERP SR 41.
Control neans 43 fqr. controlli t he tuatqr 32, correspondi ng to the
di spl acefent - %}Vﬁ?eﬁg § %Eﬁ%tbgrp Fh§g2§%ﬁ$§%‘vﬁ°€§ %bee‘fe eeﬁldb?&t ‘ﬁ% R?%toé&el 4§ means
42, is aliso Bﬁo‘ﬂ%ed' ‘ . i .. .

ever 22 and the support shaft 21 in the center-side end part, is increased relative to the

distance between the intermediate part of the link lever 22 and the support shaft 21 in the
center-side end part in the oversteered state in response to the decrease in the comering force
due to the wear of the rubber tire. Accordingly, the slip angles of the pair of runniﬁg wheels
5 can be increased, and the contact pressure of the center guide 1 and the guide wheels 9 can
be adjusted so as to be effectively decreased.

[0035]



[ 0042] As descri bed above, according to the third enbodi ment of the
present invention, even when a disturbance such as an inpact is applied to
the gui de wheel 9 fromthe center guide 1, the disturbance transmtted to
the guide frame 8 is mtigated by the |l eaf spring 41, so that the vehicle
running stability can be ensured. Furthernore, the vehicle gives a
passenger a nore confortable ride. Furthgénnre, the steering anount of the
pair of running wheels 5 can be quickly~¢ontrolled by the actuator 32
corresponding to the displacenment of the guide wheel 9 relative to the

gui de frame 8 dei@stsitdapoid)@hietRALBErRRAMS Whiel RS $HA 8 ard\BBBHELE the

vehicle runs on the curved center guide 1, the slip angles of the pair of

runni ng Whoed:$m® dsidRomBoribl tBK EMd@nBe AP REPBE bak&! iy i Lgle
running stability ca% be ther%%y engured. - 23gﬁ1[004%§g$%%1eﬁ%%%?%%#hs of

the prese%ditﬂyﬁamng@mﬁgwoﬂ%?pekgaéegﬂQ@Qﬁéag g |t should be noted that
e a

the present inventionis nhot limted to t ove descri bed enbodi nents,

and varioqgoﬁgdifications and changes nmay be made therein based on the
techni cal ‘concepts of the present invention. [0044] For exanple, as a

first modid] I f the enbodinment, in the first to third enbodi nents,
t he guide%ﬁéﬁﬁ%ggmﬁ%§£%e guided by rolling on the inner surfaces of the

vehicle width directi.on, of .a paifr. o ight and | eft guide rails in the
vehi cl e wi dt h g’:@‘f"g VR TRGHE aeor ‘é“%¥° g frepd TaberEmeR pd thepmeseatipuensionsdlls as
those in the first. to thi embodi nen can be thereby obtained. [0045]

As a seco%ﬁﬁﬁ%ﬁiﬁﬁEﬂ?an%éngW @@Hﬁﬁﬂ%ﬁﬁﬁ? 6 1B K spramd embofimenheiedde i n t he
first to third enbodi rents, the guide wheels 9 may be guided by a pair of

ri ght ands3®ges Tg‘P%?eOfg‘ﬁ'ﬁ waicleinthn ey emhodimento uf Be descdptiopfis given wapiyoizahani dt h
direction of the vehicle. The sane effects as those in the first to third
enbodi mentEneEENNS ardastsy 2otbe i dlr first embodiment to elements that are essentially the

same as those in the first embodiment. Features different from those in the first embodiment
will be described below.
[0037}
As shown 1n Figure 7, a restoration mechanism 31 is arranged along the vehicle front
and rear direction in the guide frame 8.  The restoration mechanism 31 is provided so as to
restore the support shaft 21 to an original neutral position in a straight running state when the
support shaft 21 1s moved during curve running or the like.  As one example of the
restoration mechanism 31, a coil spring may be used.  Any urging means other than the coil
spring may be also used. Furthermore, in the guide frame 8, an actuator 32 which is
extensible and retractable in the vehicle front and rear direction, is arranged along the vehicle
front and rear direction. The actuator 32 can move the support shaft 21 in the vehicle front
and rear direction. Accordingly, the position of the support shaft 21 in the vehicle front and
rear direction can be adjusted by the operation of the actuator 32.
[0038]
As described above, according to the second embodiment of the present invention, the

relationship between the control of the ratio of the distance between the vehicle end-side end



Center guide 2 Vehicle body 3 Front whee

Ref erence Synbols List [0046] | _
5b Center axis 6 Steering

truck 4 Rear wheel truck 5 Running wheel 5a AXis
axle 7 Kingpin 8 Guide frane

221 -

part of the link Jever 22 and the support shaft 21 in the center-side end part to the distance
between the intermediate part of the link lever 22 and the support shaft 21 in the center-side
end part by the actuator 32, and the adjustment of the slip angles of the pair of running wheels
5, is simplified.  Therefore, the control of the wheel trucks 3 and 4 can be simplified.
Furthermore, even when the actuator 32 is broken, the restoration mechanism 31 can restore
the support shaft 21 to the original neutral position before being moved by the actuator 32.

In addition, the operation of the actuator 32 is se:pamteci from the turning of the guide frame 8
and the steering of the running wheel 5. Therefore, even when the actuator 32 is broken. the
pair of running wheels 5 is normaily steered corresponding to straight running and curve
running, so that the vehicle can normally run.  Accordingly, the occurrence of trouble in

association with the breakdown of the actuator 32 can be prevented, and the vehicle running

stability can be thereby ensured.

[0039]

Third Embodiment

Vehicle wheel trucks according to the third embodiment of the present invention will
be described below.  The basic featares of the vehicle in the third embodimeni are the same
as those of the vehicle in the second embodiment.  The description is given applying the

same symbols and names as those in the third embodiment to elements that are essentially the

same as those in the second embodiment. Features different from those in the second

embodiment will be described below.

[0040]
As shown in Figure 8, in the guide frame 8, 2 pair of longitudinal beams 8g is arranged

at an interval in the vehicle width direction so as to extend in the vehicle front and rear
direction. Lateral beams 8h are arranged so as to respectively extend in the vehicle width

direction at both end parts of the vehicle front and rear direction of the guide frame 8. The



8a, 8g Longitudinal beam 8b, 8h Lateral beam Sc Support beam 8d Turni ng
center shaft 8e Virtual circle 8f Axis 9 Guide wheel 10 Munting shaft 11
First turn nenber 12 Second turn nenber 13 Linear guide 14 Restoration rod

15 Hori zont al danper

7.

.guide wheels 9 are mounted to both end parts of the lateral beam 8h so as to be rotatable
around the rotation shaft 9a. Leaf springs 41 are arranged between the longitudinal beams
8g and the lateral beams 8h at the both end parts of the vehicle front and rear direction.
Therefore, the paired g{}idé wheels 9 and the paired leaf springs 41 are positioned on each of
the vehicle end side and the center side of the vehicle front and rear direction relative to the
steering axle 6. The center guide 1 passes between the pair of guide wheels 9. The guide

wheel 9 rolls on the outer surface of the vehicle width direction of the center guide 1, and is

thereby guided by the center guide 1.

[0041]
Detecting means 42, capable of detecting the displacement of the leaf spring 41, is

provided in the guide frame 8 corresponding to the leaf spring 41.  As one example of the
detecting means 42, a limit switch may be employed. Anpother detecting means may be also
employed as long as the means can detect the displacement of the leaf spring 41.  Control
means 43 for controlling the actuator 32 corresponding to the displacement of the Jeaf Spring

41 which 1s detected by the detecting means 42, is also provided.

As described above, according to the third embodiment of the present invention, even
when é disturbance such as an impact is applied to the guide wheel 9 from the center guide 1,
the disturbance transmitted to the guide frame 8 is mitigated by the leaf spring 41, so ﬁhat the
vehicle running stability can be ensured.  Furthermore, the vehicle gives a passenger a more
comfortable ride. Furthermore, the steering amount of the pair of running wheels 5 can be
quickly controlled by the actuator 32 corresponding to the displacement of the guide wheel 9
relative to the guide frame 8 detected by the detecting means 42.  Therefore, when the
vehicle runs on the curved center guide 1, the slip angles of the pair of running wheels 5 can

be quickly and appropriately adjusted. The vehicle running stability can be thereby ensured.



16 First steering arm 17 Second steering arm 18 Tie rod 19 Connecting rod
20 Axl e bracket 21 Support shaft 22 Link |lever 22a Long hole 31
Restorati on nmechani sm 32 Actuator 41 Leaf spring

-23.

[0043]
The embodiments of the present invention have been described above. It should be

noted that the present invention is not limited to the above described embodiments, and

various modifications and changes may be made therein based on the technical concepts of

the present mvention.

[0044]
For example, as a first modification of the embodiment, in the first to third

embodiments, the guide wheels 9 may be guided by rolling on the inner surfaces of the

vehicle width direction of a pair of right and left guide rails in the vehicle width direction,

which is of center guide type. The same effects as those in the first to third embodiments

can be thereby obtained.

[0045]
As a second modification of the embodiment of the present invention, in the first to

third embodiments, the guide wheels 9 may be guided by a pair of right and left side guides
arranged on the outer side of the vehicle width direction of the vehicle. The same effects as

those in the first to third embodiments can be thereby obtained.

Reference Symbols List
[0046]

1 Center guide

2 Vehicle body

3 Front wheel truck

4 Rear wheel truck

5 Running wheel

5a Axis



42 Detecting neans 43 Control nmeans A, FI to F6, CFl to CF3, S Arrow al to
a3 Slip angle dl to d6 Distance MCSL L. P -26- Cains [Caiml A

t rack- gui ded vehi cl e wheel truck including a pair of running wheels
respectively connected to both ends of a steering axle by a kingpin, a
gui de wheel guided along a guide which is provided on a running track, and
a guide frane to which the guide wheel j§4pnunted, wherein the guide frane
can turn relative to the steering axle, Conprising: atie rod being
arranged along a vehicle width direction on a center side of a vehicle
front and Yreatenieragti on relative to the steering axle, and being capable
of interlocking the pair of running wheels with each other; a

connect i ng r Btketieg sxde arr anged on a vehicle end side of the vehicle front
and rear direction relative to the steering axle, and being capabl e of

st eeri ng dgneKaifgpiche pair of running wheels;
8 Guide frame
8a, 8¢ Longitudinal beam
8b, 8h  Lateral beam
8¢ Support beam
8d Tuming center shaft
8e Virtual circle
8f Axis
9 Gude wheel
10 Mounting shaft
11 First turn member
12 Second turn member
13 Linear guide
14 Restoration rod
15 Horizontal damper
16 First steering arm
17 Second steering arm
18 'Herod
19 Connecting rod
20 Axle bracket
21 Support shaft
22  Link lever

22a Long hole



a first steering armarranged along the vehicle front and rear direction,
and nounted to one of the kingpins of the pair of running wheels; a
second steering armarranged al ong the vehicle front and rear direction,
and mounted to the other of the kingpins of the pair of running wheels;

an axle bracket provided along the vehicle front and rear direction so as
to straddle the steering axle in a centef: of the vehicle width direction of
the steering axle; a support shaft provided on the axle bracket such
that position thereof can be adjusted in the vehicle front and rear

di recti on 3o Bsstergtien maehghism he steering axle relative to the axle bracket;
and a link | ever arranged along the vehicle front and rear direction;
wher ei n bot?h &natparts of the tie rod are rotatably nounted respectively to
center-side end parts of the first steering armand the second steering
arrn; CS4l. LeaPspritip- wherein both end parts of the connecting rod
are rotatably nounted respectively to a vehicle end-side end part of the
first stedli nietedticam@dn@ vehi cl e end-side end part of the link |ever;
wherein an internediate part of the link lever is rotatably nounted to the
gui de frame; OdebeinBari | Ong hole is provided in a center-side end part of
the link lever so as to extend in the vehicle front and rear direction; and
wherein the long hole and the support shaft are rotatably engaged with each
other at a given position.

A,FltoF6,CF1to CF3,S Arrow
al toa3 Shp angie

dl to d6 Distance



[ C ai m2] A track-guided vehicle wheel truck according to claiml,
wherein a restoration nmechani sm capable of restoring the support shaft to
an original position after noving the support shaft, is provided in the
guide frame, and the support shaft is novable in the vehicleifgont, and rear
direction by an actuator provided in the steering axle. [Clain1§T” A
track-gui ded vehicle wheel truck accordiéng to claim2, wherein the guide
wheel is supported by a | eaf spring provided in the guide frane, detecting
means for detecting a displacenent of the |eaf spring, is provided, and

control neans for controlling the actgg%%r corresponding to the

di spl acenent of the |eaf spring detec By the detecting nmeans, is
provi ded. [C ai m 4] A track-gui ded vehicle conprising the
track- gui ded vehi cl e wheel truck according to claiml.

[Claim 1] |

A track-guided vehicle wheel truck including a pair of running wheels respectively
connected to both ends of a steering axle by a kingpin, a guide wheel guided along a guide
which is provided on a running track, and a guide frame to which the guide wheel is mounted,
wherein the guide frame can turn relative to the steering axle, comprising:

a tie rod being arranged along a vehicle width direction on a center side of a vehicle

front and rear direction relative to the steering axle, and being capable of interlocking the pair

of running wheels with each other;

a connecting rod being arranged on a vehicle end side of the vehicle front and rear

direction relative to the steering axle, and being capabie of steering one of the pair of running

wheels;

a first steering arm arranged along the vehicle front and rear direction, and mounted to

one of the kingpins of the pair of running wheels;

a second steering arm arranged along the vehicie front and rear direction, and mounted

to the other of the kingpins of the pair of running wheels;

an axle bracket provided along the vehicle front and rear direction so as to straddle the
steering axle in a center of the vehicle width direction of the steering axle;

a support shaft provided on the axle bracket such that position thereof can be adjusted
in the vehicle front and rear direction so as to straddle the steering axle relative to the axle
bracket; and

a link lever arranged along the vehicle front and rear direction;

wherein both end parts of the tie rod are rotatably mounted respectively to center-side

end parts of the first steering arm and the second steering arm;



27-

wherein both end parts of the connecting rod are rotatably mounted respectively to a
vehicle end-side end part of the first steering arm and a vehicle end-side end part of the link
lever:;

wherein an intermediate part of the link lever is rotatably mounted to the guide frame;

wherein a fong hole is provided in a center-side end part of the link Iever so as to
extend in the vehicle front and rear direction; and

wherein the long hole and the support shaft are rotatably engaged with each other at a

given position.

[Claim 2]

A track-guided vehicle wheel truck according to claim 1, wherein a restoration
mechanism capable of restoring the support shaft to an original position after moving the
support shaft, is provided in the guide frame, and the support shaft is movable in the vehicle

front and rear direction by an actuator provided in the steering axle.

[Claim 3]

A track-guided vehicle wheel truck according to claim 2, wherein the guide wheel is
supported by a leaf spring provided in the guide frame, detecting means for detecting a
displacement of the leaf spring, is provided, and control means for controlling the actuator

corresponding to the displacement of the leaf spring detected by the detecting means, is

provided,

[Claim 4]

A track-guided vehicle comprising the track-guided vehicle wheel truck according to

claim 1.



