1 GUDE RAIL TYPE VEH CLE TECHNI CAL FI ELD [ 0001] 5The present
invention relates to a guide rail type lvehicle that travels along a
center guide rail. Priority is clainmd on Japanese Patent
Application No. 2010-283192, filed Decenber 20, 2010, the content of
whi ch is incorporated herei nGWDERAMETRPE VEBAIKEROUND ART [ 0002]
In recent years, as new transportati on system other than buses or
trains, sonme of innovative transportation systens have garnered
attention. One of the transportation systens is known in which a

vehi cl e having wheels fornmed fr td runs along a 15centr al
guide rail. [0003] As fo?fg(?ﬁlgg?ﬁ}‘bgﬁ%ﬁﬁvehl cle, for exanple,
there is one di@ﬁbﬁsed in the following PTL 1. A running device of

t he vehicl e des ed in PTL 1 is provided with a plurality of guide
wheels that are aligned in the vehicle wdth direction to formpairs
so as %o grip 20 wesmeinvgutiaterelatdslto aguideanit typeowhigédhsigraysistaorigen

rot at abl e about an axis perpendicular to the floor surface of a

vehi cl e beeiyer gaidd railst eering |ink mechani smthat changes the steering
angl e of wheels in association with the rotation of the franme about a
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10 BACKGROUND ART

[0002]

In recent years, as new transportation system other than buses or trains, some of
innovative transportation systems have garmnered atiention. One of the transportation
systems is known in which a vehicle having wheels formed from rubber tires runs along a

15  central guide rail.

[0003]

As for this type of vehicle, for example, there is one disclosed in the following
PTL 1. A running device of the vehicle described in PTL 1 is provided with a plurality
of guide wheels that are aligned in the vehicle width direction to form pairs so as to grip

20  acenter guide rail, a frame provided so as to be rotatable about an axis perpendicular to
the floor surface of a vehicle body, and a steering link mechanism that changes the
steering angle of wheels in association with the rotation of the frame about a rotation axis.
Each guide wheel is attached to the frame so as to be rotatable about a guide wheel shaft
parallel to the rotation axis. This running device has two gripping pairs that are

25  arranged in the front-and-rear direction. That is, this running device has a total of four



gui de wheels. Citation List Patent Literature 5[0004] [ PTL 1]
Japanese Unexam ned Patent Application,2 First Publication No.

2006- 347426 (FI G 5) SUMMARY OF | NVENTI ON 10 Techni cal Problem [0005]
In the vehicle described in the above PTL 1, the guide wheels are

enl arged guidontieglst o reduce a | ocal |oad applied to the guide wheels
to inprove the durability of the guide wheels. However, since the
gui de wheels are enlarged, the height of the running 15device

i ncluding the guide wheels will becone high. It is preferable that

t he hei gh it fotﬂﬁarunning device be as |l ow as possible in order to
secure th Qébi ity of the vehicle body during travel on a curved
travel road or the |like. [0006] Thus, a nmethod of reducing the |oad
appl i ed t BABHIGIAYE wheel while making the guide 20 wheels small may
be consi dered by increasing the nunber of guide wheels. However,
there 3are probl[@d84i th sinply providing a nunber of small guide
wheels. That is, if there is a step, such as a joint of the center
guide rail, thePguilde Japaeks Unestnined Patehitisplihiedh, FaasPubliatioh Wecause

the gui de wheels are small, the steering angle of the tires wll
change i m@d pfMys@eney. and the ride quality will deteriorate.
25[ 0007] 3 The 1 nvention pays attention to the problens of

the related art as descri bed above, and an object thereof is to
provide a guide rail type vehicle that can prevent degradation of

ride quality while having small guide wheels.
UM Y OF INVENTION

10 Technical Problem

[0005]

In the vehicle described in the above PTL 1, the guide wheels are enlarged in
order to reduce a local load applied to the guide wheels to improve the durability of the
guide wheels. However, since the guide wheels are enlarged, the height of the running

15  device including the guide wheels will become high. It is preferable that the height of
the running device be as low as possible in order to secure the stability of the vehicle
body during travel on a curved travel road or the like.

[0006]

Thus, a method of reducing the load applied to one guide wheel while making the guide

20 wheels small may be considered by increasing the number of guide wheels. However,
there are problems with simply providing a number of small guide wheels. That is, if
there is a step, such as a joint of the center guide rail, the guide wheels respond to this
step sensitively because the guide wheels are small, the steering angle of the tires will
change in a jerky manner, and the ride quality will deteriorate

25 [0007]



5Sol ution to Problem [0008] The guide rail type vehicle
related to the invention for solving tte above problens is a guide
rail type vehicle that travels along a center guide rail including a
gui de frame provided so as to be rotatable about a rotation axis

per pendi cul ar tDhd iQerftlodqfayd Agdiibaee iRipreblvRb bEie rBIafy arttasRlcstrdeli t Y
of gui de wheels which forns gripping pairs aligned in the vehicle

wi dt h dirggti.o et QU ' nd
which is arra’néghé1 i(ﬁ)?etc?]g‘le r(g?}ﬂo ﬁ%ﬂ?%é?ﬁ@%?@é%gk@@g Q’t{ h%%aﬁ??ge?tfam;
an equalizing,l.ink.s or,ting.one guide wheel .of the plurality of

gui de v\/neéffg':,I HHQEBHEE?HI%?’%QG%H‘QEE S%B&Pléig‘ﬂweksm front or rear
side of the guide frane with respect to the one guide wheel so as to
be able 15to roll about a gui de wheel shaft parallel to the rotation
axis, the equalizing link connecting the one guide wheel and the

ot her Sgui Selutibretzl Prablemn connect ed pair and being attached to the guide
frame so as to be rotatable about a link shaft parallel to the
rotation axis; @oggl steering |ink mechani smchanging the steering
angl e of wheels in association with the rotation of the guide frane
about the rotats [ S j.0ls nif
one gui de V\heeIT%‘gﬁéel:dﬂa@@% g%g(g%répl)%ﬁ Pﬁ?\lgwe‘ﬁ hgn g@ﬁ?@ﬁ%ﬂ?é@@ai I
and receives, an .abrupt and small lateral lpad fromthis ste d

ot o, VRBlRB SR sitR 8l Fad VRbisin Bicitaden abhe l onleh et £ ERBEg A o
portion then receives a relatively stable lateral |oad fromthe

cent er guBwde frame provaded s¢; as tp ba satableboyi A 1gtatips pxismsTrRepdisaler kuthgiflopr
the two guide wheels via the equalizing link receives a |lateral |oad
4 obtldl nedirfage efjaathicle gdy;heplhadier af guideaetbed hrathich Herntsvgripgin gigainstabighesi
have received, respectively, using this equalizing |link. Thereby, in

t he vehi cinghé o¢lfiele Redth dieehion fo 418 beubRao \WipehScdn@R@hidR raifll B Sehich is
portion, such as a joint of the center guide rail, the steering angle

of the tiéegaa}%ggﬁﬂhe%n@- el hr}i:&idgeifflﬁi’e id@f‘?ﬁl’d?}z}r{%gﬁiing ﬁﬂﬁs@ﬁﬂg{g

t he gui de S are nade sma egradation o quarity

R T ST R PR N
front- andfrgnet%rr rge{r rsied(c:etoif (t)l?é guide frame with respect to the one guide wheel so as to be able
15  toroll about a guide wheel shaft parallel to the rotation axis, the equalizing link
connecting the one guide wheel and the other guide wheel as a connected pair and being
attached to the guide frame so as to be rotatable about a link shaft parallel to the rotation
axis; and a steering link mechanism changing the steering angle of wheels in association
with the rotation of the guide frame about the rotation axis.
20 [0009]
In the vehicle concerned, even if one guide wheel reaches a stepped portion of
the center guide rail and receives an abrupt and small lateral load from this stepped
portion, the remaining guide wheel that has not reached the stepped portion then receives

a relatively stable lateral load from the center guide rail.  For this reason, the guide

25  frame connected with the two guide wheels via the equalizing link receives a lateral load



[0011] 10In the vehicle concerned, since the nunber of guide wheels

i ncreases, even if the guide wheels arel made snmall, the | oad per one
gui de wheel does not becone |arge, and the durability of the guide
wheel s can be secured. [0012] Addi tionally, in the guide

rail typeobteined be eqiidigirgatialdterhngads thit thewwdguide Whedls hiadred&ieatnect s
the two guide wheels each other as the connected pair, the two guide

wheel s b A
eel s el‘ cﬁ%lze Vecht?.l§| &ﬂﬁl%?%ngﬁrg@ﬁrgﬁ fif tﬂﬁ%el‘ﬁ cBﬁ@errlléH E@Eﬁlél'fﬂﬂ:

on one SI ti erence to

center gwd .S case refer bl an interv -
et weent i Pkt peaPp A3erp Pl RO i ISR pie BolgR B prine
two gui de whee that formthe connected pair, and the gui de wheel
shaft of e @%@a@rw@éﬂf n%tfcth@%%e n\Jerkyion égvmémagnermd&*{ens ﬂﬂ%lgmriﬁom
the rotation axis, is greater than the interval between the |ink
shaft 5 an‘dhcai%argmndb swhalledegsidation of ride quajity dan idhpreventehr t he rot ati on
axis. [0014] 25In the vehicle concerned, the anount of displacenent
in the link shafopiglan be 5 suppressed even if the guide wheel that
contacts the stepped portion of the center guide rail first and is

far from the rofgbi pnat ﬁm'e%an pe&aﬁélkeyaglm fﬁﬁme%ﬁﬁc&@aﬁ&%

Hence, in the vehicle c ncerne ride during trav

;'E 882?? por :}ﬂogﬁ'mthetﬁ% }eearfd gét%% rall can be further inproved.

[0011]

10 In the vehicle concerned, since the number of guide wheels increases, even if the
guide wheels are made small, the load per one guide wheel does not become large, and
the durability of the guide wheels can be secured.

[0012]
Additionally, in the guide rail type vehicle, the equalizing link may be a link that

15  connects the two guide wheels each other as the connected pair, the two guide wheels
being adjacent to each other in the front-and-rear direction on one side in the vehicle
width direction with reference to the center guide rail.

[0013]
In this case, preferably, an interval between the link shaft of the equalizing link

20  that connects the two guide wheels that form the connected pair, and the guide wheel
shaft of the guide wheel of the two guide wheels, which is far from the rotation axis, is
greater than the interval between the link shaft, and the guide wheel shaft of the guide
wheel near the rotation axis.

[0014]

25 In the vehicle concerned, the amount of displacement in the link shaft can be



Additionally, in the guide rail type vehicle, the plurality of guide
wheels that formthe three or nore gripping pairs may be arranged
outside the vehicle body in the front-and-rear direction with
reference to the rotation axis of the guide frame, and the guide rai
type vehi alppreyged dvas lititle gaiddweruithuzdonthcts thK steppddipresiiel the cated duide
t hat 10connects, the two gui de wheel s each other as the connected
pair, the.t i i t-ed teteSy d

Phe. pl ur ol O P R e e R sy PR SRt oy PR
the frontzand:rear direction and are adjacent to each other, in the .
front - anclpaspief soagernsh i byl AieTE e shoRE bokan X tisiclpiec Bvide
gui de wheel, which is arranged closer to the central side of the
vehi cl e b@éheanbedwgher igptovadd- r ear direction 15 than the two gui de
wheel s connected by the Wequalizing link, anong the plurality of

gui de Swheel s ar[08hled out side the vehicle body, so as to be able to
roll about the guide wheel shaft of the guide wheel, and that

supports the W agdisbhaiynt the Bkids eaibspt dchicle!l thephabli® otlpaide wieels!thatk
shaft of the Wequalizing |link, connects the guide wheels and the W

equal i zi n [ o raid t ' o]
2aTo be PorAPLne SRR R REne G iy R ARRREEoURL IR SHIAEAA RIS
axis. [0016 dn.this,case, the.plurality o ui de mheel s, t hat
For m t he. Sa-r-rear GG b TG SR Fanek R rilbion i SLushieE REChs it
side of the vehicle haody in the front-and-rear direction with

r ef er enced4ide {aYPEYEHslE maydnaeuds a equpliziag mk Agdhe canalizing lipk thak) ity
of guide 25wheels that are arranged on the central side of the

vehi clle bouyegsdhe twy giiide mhoele eadh ather asghecommedeépaipai the hamguidayhoels
connected to each other by the equalizing Iink. [0017] In the

vehi cl e ciggigglotadd ohalie exafisesidywh@ong e plehlig! of gusdcadRGirRgiged outside
forward, even if there is a stepped portion, such as a joint of the

center guindQehidie bodliif Ble: féérfﬂ-%nﬂfl‘éﬂ%lir%m}dt @\%\ﬁijtﬁﬁiﬂ% ﬁgéa%h bifer ﬁgged

portion of the centér guide ralil I's connecte ot her gui

connect e TR IR B0 P Bl TPy r e e Wi

Therefore, the |l ateral | oad that, the guide wheel that contacts the
st epped pl@@fria%ﬁdra closer tq e spnteAl sideohthenvehdle bprydin s Fpurmigeugichoed
by the Wequalizing link, and is further equalized by the LW
equal i5zi nigan thekkwolgidereleels eompeted bhilel W eqoalizangkiak, amiode thpplbialigy of
during travel at the stepped portion of the
guide wheels arranged outside the vehicle body, so as to be able to roll about the guide
wheel shaft of the guide wheel, and that supports the W equalizing link so as to be
rotatable about the link shaft of the W equalizing link, connects the guide wheels and the
W equalizing link to each other, and is attached to the guide frame so as to be rotatable
20  about an LW link shatft parallel to the rotation axis.
[0016]
In this case, the plurality of guide wheels that form the two or more gripping
pairs may be arranged on the central side of the vehicle body in the front-and-rear

direction with reference to the rotation axis of the guide frame, and the plurality of guide

25  wheels that are arranged on the central side of the vehicle body each may form one of the



center guide rail can be further inproved. [0018]

Additionally, the guide rail type vehidde may include a first W
equalizing link as the equalizing |ink that connects the two guide
wheel s that formthe connected pair, a 15 second Wequalizing |link as
the equal teringted baik, dndanaycinmantded fdeathoigrbdticwiaaliznd hat. form the
connected pair arranged in the front-and-rear direction with respect
to the first VV&@yﬁL&Zing link, and an LL equalizing |ink that
supports the first equalizing link so as to be rotatabl e about the
link shaft of t firnst, Wequalizing |ink and.that. su rts. t

second W equal i @ﬁh%v?l}l?}ﬁ cgucered, ﬁor l?galPB{%a‘fvEﬂ} @wélﬁhlﬁfe ’F H&@FW@%‘H@F@
of the second_ W 20equalizing |ink, conpects the first Wequalizing
link and $¥8 IEtsEHa aRiepgedpoippgurh aka joipplitae eantes gyulg raib tirple thy auete
frame so as to be rotatable around an LL Iink shaft parallel to the
rot at iSon whédd thdt ©ontedts the stepped portiohrof theeconten iguide raibiscennatsd witke thei dther
there is a stepped portion, such as a joint of the 25center guide

rail, theggté ddesigahe Bh uaﬁ@ﬂﬁ%&i@)k,saﬂdl’thﬁw DElRSh PR s Firtlied coMipRedt ed
with the 7 other guide wheel by the first equal i zing |ink, and

this firsgid\iRostald o%fid’@whée%ﬂiﬂ% Ii\rﬁeghﬁlﬁziﬁgﬂ@ﬁﬂﬂ r%f‘et]tlﬁggﬁelsa‘?ﬁﬁﬂqhéfv

equalizing I'ink by The LL equalizin i nk= erefore, 't at er al

| oad t hat i S i d eel receives fromthe steppe ortion i :
cqual | oocb R EE R ack e bR il By eeFBRS figfidht SERpddparvien
LL equalizing |ink. Hence, even in the 5Svehicle concerned, ride .
qual ity dircARyized By dhe W equalizing Eplbewrd dpiurthsherlizadebycbaddyY copalignglink
can be further inproved. [0020] Addi tionally, in the guide

rai | klypetordsi ol the velieleequedried, nde piralky dusing treeel at fhie steppad pwrton of the
equalizing link that connects two gui de wheels each other as the

connect edcgpddr iguidelieil $4h bovturthei Geprseiel s bei ng t he gui de wheel
arranged on one side in the vehicle width direction with reference to

the center guidgpf@i |, in the two guide wheels that formone gripping
pair, and the gui de wheel arranged on the other side in the vehicle

i dt h di ti i i de.wh t hat . f t t her,.qri ppi
bt hat s oo ddiBabd ¥Rt pRISEh I BR RS, Bt R
direction, and . a.secqnd cross equalizing link that 15connects two
gui de whe®F saualizipgdinkhatconpegts ke Whegels thatdar s connerted pdep s

bei ng the gui de wheel arranged on the other side in the vehicle width
di r ecltdi onsecomd Whequalising linkl es thiseghalizikglink tanvamecty tliegpiorgyidsavheelsthat

t he gui de wheel arranged on the one side in the vehicle width

di r ect i onforinhé¢ bentwved Gair derandedeh shet fi@it-zhosrartdi@ ciodheith gesheqitd thedasy .

and a
W equalizing link, and an LL equalizing link that supports the first W equalizing link so
as to be rotatable about the link shaft of the first W equalizing link and that supports the
second W equalizing link so as to be rotatable about the link shaft of the second W
20  equalizing link, connects the first W equalizing link and the second W equalizing link,
and 1s aitached to the guide frame so as to be rotatable around an LL link shaft parallel to
the rotation axis.
[0019]

In the vehicle concerned, even if there is a stepped portion, such as a joint of the

25  center guide rail, the guide wheel that contacts this stepped portion is connected with the



cl earance adjusting rod may be pin-coupled to the first cross
equal i zing link and the 20second cross 7%equalizing |ink, respectively,
SO as to secure the interval between the two gui de wheels that form
the gripping pair. [0021] In the vehicle concerned, even if one guide

wheel reagthesoadsvaEd e tiRofitst Weqilfalizin% link hehdaRR RSt WgOaizif linleid durther
recei ves an abr upt and small lateral [oad fromthis steppe

25p0r t i ONeorlbed SR QoA IELNSRE IHRBY OB BRtaikARANRD therRbeRREd

portion receives a 8 relatively st ateral ToadTromthe center
guide raif_ at .that tine. .For,this reason,.the i de.franme connect.e
ot no TetsBig0p et il e 2ol EREMune Bepdititrfion R ub BT B W
| ateral | oad, obtai ped hy e?HaIiZLng the | ateral | oads that the two
gui de wheualigng ank.cndiiy Buther equsbized Yiethy LL cqualizing figk ¢ r Henceesiealin ficng
link. For this reason, in the vehicle 5concerned, even if the guide
wheel $ r eeabiclacartcepsddrigroqualignduringthavabatahg steppedgfortidneoftba tanterguui dberail
rail, the steering angle of the tires does not change in a jerlcy or

abrupt neguede fufhét igpedvetlf the gui de wheels are nmade smal |,
degradation of ride quality can be inproved. [0022] Additionally, in
the guide rail [W vehicl e, the clearance adjusting rod may have 10a
| ength adjusting tool that adjusts its own |ength. [0023] I n

t he vehicl e conger.ned,, the, nut.ual .jnterval, between. t he. two i de
whoel o that 1 orsiQing  BarhEbiE il SR veiiclenBh St nPh st

| ength of the clearance adjusti n% rod, For this reason, even if the
gui de whedP® cualiZipg Hn'é)ﬂ’(a,t connepts ‘ﬁ%ggidﬁl‘@e@]@ eé@b%th‘ﬁi %Sﬁhe connected pair, the

10 two guide wheels being the guide wheel arranged on one side in the vehicle width
direction with reference to the center guide rail, in the two guide wheels that form one
gripping pair, and the guide wheel arranged on the other side in the vehicle width
direction, in the two guide wheels that form the other gripping pair that is adjacent to the
one gripping pair in the front-and-rear direction, and a second cross equalizing link that

15  connects two guide wheels each other as the connected pair, the two guide wheels being
the guide wheel arranged on the other side in the vehicle width direction, in the two guide
wheels that form one gripping pair, and the guide wheel arranged on the one side in the
vehicle width direction, in the two guide wheels that form the other gripping pair, and a
clearance adjusting rod may be pin-coupled to the first cross equalizing link and the

20 second cross equalizing link, respectively, so as to secure the interval between the two
guide wheels that form the gripping pair.

[0021]
In the vehicle concerned, even if one guide wheel reaches a stepped portion of
the center guide rail and receives an abrupt and small lateral load from this stepped

25  portion, the remaining guide wheel that has not reached the stepped portion receives a



15this easily. [0024] Additionally, in the guide rail type vehicle, a
plurality of holes which is configured&o pin-couple with the

cl earance adjusting rod may be forned in advance in at |east one
cross equalizing link of the first cross equalizing link and the

second cre&siveletubiM latdriidohd fikm thOORdr guide rail at that fie v eRorch® reason, the
concerned, the position where the clearance adjusting rod is

pi n-coupl %ﬂd&‘fr’é&e%ﬁ&é&f&ﬁiﬂ?ﬁi&%@uﬁ% \%&Kﬁ/i&?ﬁac?&fs%ﬁﬁé]&ﬁﬁg linkYeSeivdshe

mut ual i nterval between e two gul eel s 't ormthe gripping
pair oon BRRASupERLy B RE R FUSTadd B BHh R e
Fod mmy HESGEVE. TEORTI G pBagE G PasepeaE bt Fgr BETGRRBATI e Vb
| ongi tudi nal direction. [0027] 5In the vehicle concerned, in a case
wher e & hecagaemied vver lifsthe guide mdisels veagh arsteppediportions suchlas h gk, ofitheecenter
| ength of the clearance adjusting rod can be changed to absorb this
shocki ng gdtierail, tHeoatringadgle e thid tites ot not Yhadad ibgjoripsabesht nidMae8hnd
even if the guide wheels are made small, degradation of ride quality can be improved.
[0022]
Additionally, in the guide rail type vehicle, the clearance adjusting rod may have
10 alength adjusting tool that adjusts its own length.

[0023]

In the vehicle concerned, the mutual interval between the two guide wheels that
form the gripping pair can be changed by changing the length of the clearance adjusting
rod. For this reason, even if the guide wheels are worn out, it is possible to cope with

15  this casily.

[0024]

Additionally, in the guide rail type vehicle, a plurality of holes which is
configured to pin-couple with the clearance adjusting rod may be formed in advance in at
least one cross equalizing link of the first cross equalizing link and the second cross

20 equalizing link.

[0025]

In the vehicle concerned, the position where the clearance adjusting rod is
pin-coupled with the cross equalizing links can be changed. Thus, the mutual interval

between the two guide wheels that form the gripping pair can be changed. For this

25  reason, even if the guide wheels are worn out, it is possible to cope with this easily.



Additionally, the guide rail type vehicle may include a clearance

adj ustor that 10adjusts the interval be®ween the two gui de wheel s
that formthe gripping pair [0029] In the vehicle concerned,
the nutual interval between the two guide wheels that formthe

gri pping pair cmo2ee changed. Therefore, even if the guide wheels are
worn out, it is possible to cope with this easily. 15[0030]

Addi tional Iy, 'ﬂd%ﬁgnﬁwhat hb ghidetréﬁpﬁzg ?ny%%é heldr dﬁ%%&g‘uéﬂu{&oh'

have a resilient resi orne recti o

whi ch th | 5.t hat Oripping pair. g
00a1) " 20t rotisg b @%%Hie@ﬁxéaoreﬁ i Shh S ﬂ@l@%&fa@rﬁg&

have recei ved an abrupt | ateral | oad, the equalizing link that
supports the guli 0887Iwheel s is resilientl y deformed. For this reason,
the abrupt lateral |oad can be absorbed, and ride quality can be

i nproved. [ 0032 tRSxeldeleiconainbed, irt Measgunih&m thaighide yieck diave teeeivey an
include a rotation suppressor that 10 suppresses the rotation of the

equal i zi ngbrhptThtepdd a4, thadedgtintsf ﬁlh%fefaranbé)@%%tmg rod can b&ichidd@ey ﬁhﬂﬁbl% this
concerned |n a case where the gui de wheel's have received an abrupt

averal | aptink ehPill 43 AL HPauARYRM B ighrbig thal supports the

gui de mhe resse or 't reas rupt steering of the
wheel s can be ﬁﬁegéessed and the ride quality can be inproved as a
result. ]

Additionally, the guide rail type vehicle may include a clearance adjustor that

10 adjusts the interval between the two guide wheels that form the gripping pair.

[0029]

In the vehicle concerned, the mutual interval between the two guide wheels that
form the gripping pair can be changed. Therefore, even if the guide wheels are worn
out, it is possible to cope with this easily.

15 [0030]

Additionally, in the guide rail type vehicle, the equalizing link may have a
resilient body that is resiliently deformed in a direction in which the two guide wheels
that form the gripping pair are arranged.

[0031]

20 In the vehicle concerned, in a case where the guide wheels have received an
abrupt lateral load, the equalizing link that supports the guide wheels is resiliently
deformed. For this reason, the abrupt lateral load can be absorbed, and ride quality can
be improved.

[0032]

25 Additionally, the guide rail type vehicle may include a rotation suppressor that



[ 0034] Additionally, in the guide rail type vehicle, the guide
wheel may have a main body of which thd0Operipheral surface is fornmed
with the gui de wheel shaft as a center, 10and flanges that are
arranged on both sides in the direction in which the gui de wheel

shaft ext aipfheesvdstiie FotheinedTaRe Equalibiag Mk Rbb@dls lislshaghat have a
greater external diameter than the external dianeter of the main

body. In this C@‘é§3 preferably, the link shaft is provided so as to
be novable in the d%rection in which the link shaft extends with

t to the gujde frame. 15 Advant Ef fects of .| L
[0035] 1tk VENEEERROTIRHY § BAC e D ebider e het e Eda ¢

the two gui de wheels that formthe connected pair via the equalizing
li nk receftyrept laterad deadathe|retation pf the ﬁﬂﬂaltiy@lw@atﬁa! suppergs thp guidgtvdiesls is
| oads that the two gui de wheels have received, respectively, using
t hi s equasuppraseed. i Mor tlitoreasdn, abmeastesringaafde dhads tam hdsmppreved] arainthe
even if the guide wheels reach a stepped portion, such as a joint of

t he cent efid@iidlRy £a bo inff6veRt 8ereqgr. angl e of the wheel s does not
change in a jerky or abrupt manner, and even if the guide wheels are

made smal |, deg@g%t:i on of the ride quality can be prevented. 11
BRI EF DESCRI PTI DRAW NGS [ 0036] FIG1 is a plan view of a

N eV C B o R dE B R B R AR P,
AlG L body of which the peripheral surface is formed with the guide wheel shaft as a center,

10 and flanges that are arranged on both sides in the direction in which the guide wheel shaft
extends with reference to the main body, and that have a greater external diameter than
the external diameter of the main body. In this case, preferably, the link shaft is
provided so as to be movable in the direction in which the link shaft extends with respect
to the guide frame.

15
Advantageous Effects of Invention

[0035]
In the present invention, the guide frame connected with the two guide wheels
that form the connected pair via the equalizing link receives a lateral load obtained by

20 equalizing the lateral loads that the two guide wheels have received, respectively, using
this equalizing link. For this reason, according to the invention, even if the guide
wheels reach a stepped portion, such as a joint of the center guide rail, the steering angle
of the wheels does not change in a jerky or abrupt manner, and even if the guide wheels
are made small, degradation of the ride quality can be prevented.

25



FIG3 is a view as seen fromarrow Il in FIG 1. FIG4 is a
schematic view of the running device oflithe guide rail type vehicle
inthe first enbodinent related to the invention. FIG 5
is a schematic view of the guide rail type vehicle in the first

enbodi ment 10rel ated to t BRIFRVHEICHPTION OF DRAWINGSS a front view
of guide wheels and a cl earance adjustor in the first enbodi nent

related to the roop t|on FIG 7 is a schematic view of a
runni ng device a guide rail type vehicle in a second enbodi nent

| d h mat i f
fovi bo of Ja gﬁi%@‘i?\%?%@w& b aF pihai fey R Aebuide i S en i S

the i nvention is a schematic view of the guide rail
type veh|@P@qlweﬂ?@laﬁﬁtﬁdh"e%%i%nt related to the invention.

FIG 10 is a schematic view of a running device of a guide rail type
vehi cl®e in a 20Fl6uRtiha ereboati seenfromedratvel in &FIGHe i nventi on.

FIG 11 is a side viewof a first nodification of a clearance

adj usting rod i¥Q Bes § Qlert &y seab g B rw IBinetled 1t o the invention.
FIG 12 is a side view of a second nodification of the clearance

adj usting rod ifyd lgs § O4fehf 19%@61’?&/{%%1 s ﬁ%t&gﬂ?ﬁﬂgﬁﬁé%hwle in

25FIG 13 is a front V|ewo ui de
FIG 14 is a side view of the

| at ed 2
éﬁu Ge whe tf‘@r‘?&‘ a?dhq %‘6‘8@6‘?¥’ﬁedﬁv‘%’?§‘8ﬂani smin the fifth enbodi nent

related to the invention.
FIG. 5 is a schematic view of the guide rail type vehicle in the first embodiment

10 related to the invention.
FIG. 6 is a front view of guide wheels and a clearance adjustor in the first
embodiment related to the invention.
FIG. 7 is a schematic view of a running device of a guide rail type vehicle in a
second embodiment related to the invention,
15 FIG. 8 is a schematic view of a running device of a guide rail type vehicle in a
third embodiment related to the invention.
FIG. 9 1s a schematic view of the guide rail type vehicle in the third embodiment
related to the invention.
FIG. 10 is a schematic view of a running device of a guide rail type vehicle in a
20  fourth embodiment related to the invention.
FIG. 11 is a side view of a first modification of a clearance adjusting rod in the
fourth embodiment related to the invention.
FIG. 12 is a side view of a second modification of the clearance adjusting rod in
the fourth embodiment related to the invention.

25 FIG. 13 1s a front view of guide wheels in the fifth embodiment related to the



FIG 15 is a side view of the guide wheels and anot her |ink
supporting 5nechanismin the fifth enbddi nent related to the

i nventi on. DESCRI PTI ON OF EMBODI MENTS [ 0037] Hereinafter, various
enbodi ments of a guide rail type vehicle of the invention 10wl be
descri bedipwedtgyri ng to the drawings. In addition, respective guide
rail type vehicles in the follow ng respective enbodi nents are

vehicles of a 0 [ .
[0038] [Fi st ookt Semtpt YR dtind Bt iehs thaRTRE LBk AU I n
rail type C rel ate e.invention will be described with

ref erence m@o m?lgrdlae?d@g IVeNntion. the yehjcle of the present
enbodi ment, as shown in FIGS, is provided with a vehicle body 1, a
front running déét &&isiside vigw ofdhagwidnydieels and prothardimk suppmsting| ow t he
20vehi cl e body 1, and a rear running device 10b that is arranged on
the réar mechnbel ovhe vt heattiodineerib oelgted to fheGrdhtion. Each runni ng
device 10 (10f, 10b), as shown in FIGS. 1 to 3, is provided with a

pair of right and left tires 3, an axle 5 that connects the pair of
tires 3, a pair of right and 25l eft suspension systens 11 that

supports the axle 5 and a BacErRPPTION BF BMEENER8Er | N9
[0037]
Hereinafter, various embodiments of a guide rail type vehicle of the invention
10 will be described referring to the drawings. In addition, respective guide rail type
vehicles in the following respective embodiments are vehicles of a novel center guide rail
type transportation system.
[0038]
[First Embodiment]
15 First, a first embodiment of the guide rail type vehicle related to the invention
will be described with reference to FIGS. 1 t0 6.
[0039]
The vehicle of the present embodiment, as shown in FIG. 5, is provided with a
vehicle body 1, a front running device 10f that is arranged on the front side below the
20  vehicle body 1, and a rear running device 10b that is arranged on the rear side below the
vehicle body 1.
[0040]
Each running device 10 (10f, 10b), as shown in FIGS. 1 to 3, is provided with a
pair of right and left tires 3, an axle 5 that connects the pair of tires 3, a pair of right and

25  left suspension systems 11 that supports the axle 5 and a pair of tires 3, and a steering



13 guide device 20 that turns the tires 3 to a direction along a
center guide rail 90. In addition, sind& the front running device 10f
and the rear running device 10b have the sane configuration except
that the front and rear directions are reversed, the front running

devi ce 10fuidk Hevibe2Glgntfunetle BedsOWountiRSE0AIBRE WcsRenQli@railZi004d ]
The suspension systens 11 are provided with truck franmes 12 that

support  t higsidgei %iné?lt]‘f% 1P rrulﬁi%ggme ﬁﬂ%ah ﬂ{etreﬁl&g}llﬁi?ghigﬁge %?b P%\%tthé S

arranged betweén the truck 12 and an un

{nat suppotie cnuRiiRe Sroahisel e Tegt 48 R BufouSHR0ERR e R

up- and- down 10djrection. [0042] The suspension frame 15 is fixed to
t he underTnging devise I0RwiN by descebesbglow valpsgathegvipengtedat ed on t he
rear side of the truck frame 12. In addition, in the rear running
devi cé 10b, as [(B#ht]i oned above, the front and rear directions are
reversed conpared to 15the front running device 10f Thus, the

suspensi on franmenelduspénstoncasiess AN atdyerolided twithi tllRkFfantdda 2tthatGlipforee
12. [0043] The suspension frame 15 and the truck franme 12 are

connect ed t sl : I o r

paral | el %)gyg’ac alt?ﬁg?t%@]lﬁa%gﬁg ilgﬁﬁgﬁ éj%rgégﬂﬁ’@gg e%}?ﬁg&ﬂﬂﬁ: sf&i]}fsilg
pi n-coupl ed, wi t h the suspensipon. fr 15, and .t he_.other end of each
bt "t he 1 ekt et BEGR B foVrinand » Bty BRBNRT4 SHGuSpenSd
suspension frane 15, the truck frane 12, and the two |inks 14

const i t ut Bamespht hef BIPped dhe trpghdrapesnniosinto pe displeceablemannp-andedawn c k

frame 12 can nove up and down without changing its orientation with
respeldx tdirachensuspensi on frane 15. Additionally, the two |inks 14
al so serve as traction

[0042]

The suspension frame 15 is fixed to the underframe 2 of the vehicle body 1 so as
to be located on the rear side of the truck frame 12.  In addition, in the rear running
device 10b, as mentioned above, the front and rear directions are reversed compared to

15  the front running device 10f.  Thus, the suspension frame 15 is located on the front side
of the truck frame 12.

[0043]

The suspension frame 15 and the truck frame 12 are connected by two links 14
that are arranged up and down and are parallel to each other. One end portion of each of

20  the links 14 is pin-coupled with the suspension frame 15, and the other end of each of the
links 14 is pin-coupled with the truck frame 12. The suspension frame 15, the truck
frame 12, and the two links 14 constitute a parallel four-link mechanism. For this
reason, the truck frame 12 can move up and down without changing its orientation with

respect to the suspension frame 15.  Additionally, the two links 14 also serve as traction

25  rods for transmitting the driving force or decelerating force of the tire 3 to the vehicle



25rods for transmtting the driving force or decelerating force of
the tire 3 to the vehicle 14 body 1. [#044] The air spring 19 has an
upper end portion and a | ower end portion, the upper end portion is
attached to the underfranme 2 of the vehicle body 1 and the |ower end
Sportion bglyaktached to an upper end of the truck frame 12. The
relative vertical vibration of the tire 3 and the axle 5 with respect
to the vehicle @@g 1 is relaxed by the air spring 19. [0045] The
steering gui de device 20 includes kingpins 21 that becomes steering
shafts 10of theﬂ%§ﬁ95r31]§-%Hide franﬁ 2%.that Hs arr%ﬂggp b@low t he
truck frames 120 MGAFYES 19 2P SPREAPTRGTUR P 4 OWHL BB ROSUOH NG VRPEE
frame 22 so as .to, be rotatable about a rotatjop axis 23 perpendi cul ar

to the fl@wrpastion saltaghcdity thepperrame,s gfjthe vebiclehadyilapdithgloweserdini sm

25 that changes the steering angle of the tires 3 in association wth
t he rdt atpationis attachagiutiode uppenmd 27 thebloudk frame 12t atheoelatixe serkigal goriatien
wheels 30 that are aligned in a vehicle width 15direction to form

gri ppi ng @ahe sird Datd theaxled With addbectti® tigrichiddiBodyeinis eElagid Wethe airlspAfle
and that are arranged in nore than one state in the front-and-rear
directiom@f the guide frame 22, and an equalizing Iink 40 that
connects two guide wheels 30. In addition, the steering |ink
mechani sm 25 | 0§ itted in FIGS. 2 and 3 in order to nake these

dr awi ngs easil3: n. 20[0046] The guide frame 22 forns a rectangul ar

frame, and the directjon in which a pair . . .
The steering guide device 20 icludes kingpins 21 that becomes steering shafts

10 of'the tires 3, a guide frame 22 that is arranged below the truck frames 12, a rotation axis
bearing 24 that supports the guide frame 22 so as to be rotatable about a rotation axis 23
perpendicular to the floor surface of the vehicle body 1, a steering link mechanism 25
that changes the steering angle of the tires 3 in association with the rotation of the guide
frame 22 about the rotation axis 23, guide wheels 30 that are aligned in a vehicle width

15  direction to form gripping pairs in order to be able to grip the center guide rail 90 and
that are arranged in more than one state in the front-and-rear direction of the guide frame
22, and an equalizing link 40 that connects two guide wheels 30. In addition, the
steering link mechanism 25 is omitted in FIGS. 2 and 3 in order to make these drawings
easily seen.

20 [0046]

The guide frame 22 forms a rectangular frame, and the direction in which a pair
of short sides faces each other is the front-and-rear direction of the guide frame 22.

[0047]

As mentioned above, the rotation axis 23 of the rotation axis bearing 24 is an

25  axis perpendicular to the floor surface of the vehicle body 1, and is an axis passing



of short sides faces each other is the front-and-rear direction of
the guide frame 22. [0047] 18s mentioned above, the
rotation axis 23 of the rotation axis bearing 24 is an 25axis
perpendi cular to the floor surface of the vehicle body 1, and is an

axi s passihaghghkhe tdit@ughhd H8e § anitRNoditidifl aXtstion, that 15 Be heiBPhdsud nal
direction, that is, the axis passing through an i nter medi at e position

:z’it iy ?@ﬁ"g@ﬁ ﬂ@éﬂ&é@%‘g?"ﬁé’%ﬁﬁf’# Betvebh et ortiihe 4 %ﬁ(}f??%exlgﬁh Btofl9
22
e an 1 s PG 2T B P i e T s %egaﬁaﬁfﬁé in

outer ring is fixed tog Iovver arts of the pair_of truck frames 12,
and t he ofBap-and-donediracomn fatigaraxisdicaking 24 haschn inperngand appaiter
center of the guide franme 22 in the front-and-rear direction and the
ri ght -Sandrihgfone of thedhneyningsaind dleeadwer rarg isHxed 63 biweo parisdfsth@ air pOOVE]
10The steering |ink mechanism?25 (FIG 1) has a steering arm 26 that

nmakes a reakeNm, HBl ke othetie gkeéd toyanmppar pdiof the uidle Bl 222 emRRestet of
the kingpin 21 of the tire 3, and a steering rod 27 that connect the

steering ﬁ%gh%@ ek 306 @AY ARl R &%ecn%ﬂ%n@ﬂ% rﬁﬁtau?'ﬂ:n Ellr%éﬂl%n is

steer|ng ro p1 n-coup 'ed w an e orti eeri ng

arm 26, endl pi n- coupled W|ththe gui de frame 22.
Hence, ifofﬂggl %&f’ O\thgﬂé”“f;?’lSr otates about the rotation axis 23,

the steering rod 27 is displaced with this rotation, and the steering
arm 26 and the [OP#& 3 rotate about the ki ngpin 21 by this

di spl acenent. That is, the tire 3 is steered. [0049] The nunber of
gri ppithg pairs Ela?cdﬁearmgslhﬂqmn@dniblyl 25hE1EW0 hgsia deenpains2@that makes a
20grip the center guide rail 90 is four per one running device in the

present ersoRigkMdtion iakdrailfasicth GE tigP3 MGthReferdhcd t@thR Kisdpae] bftthe hige 3,
front-and-rear direction of the guide frane 22. Hence, in the present

ggb?d'll”g)”énd LAEr (N0l 9 1HR bR e e RRRriAg bidh 36 afd R dite HAthd® WNERL &hd
portion of the steering rod 27 is pin-coupled with an end portion of the steering arm 26,
and the other end is pin-coupled with the guide frame 22. Hence, if the guide frame 22
15  rotates about the rotation axis 23, the steering rod 27 is displaced with this rotation, and
the steering arm 26 and the tire 3 rotate about the kingpin 21 by this displacement. That
is, the tire 3 is steered.
[0049]
‘The number of gripping pairs each constituted by the two guide wheels 30 that
20 grip the center guide rail 90 is four per one running device in the present embodiment,
and these gripping pairs are arranged in the front-and-rear direction of the guide frame 22.
Hence, in the present embodiment, one running device 10 has a total of eight guide
wheels 30 (=4x2).
[0050]

25 As shown in FIG. 6, the center guide rail 90 of the present embodiment is a



[ 0050] 25As shown in FIG 6, the center guide rail 90 of the present
enbodinment is a 16 railroad rail that lhas a head portion, a bottom
portion, and a mddle portion that connects the head portion and the
bottom portion. The gui de wheels 30 contact the mddle portion of

this rail aechdril that Asla h&Rl foMidn, hibdoMGr@e, and AinfiddTe pAHR ARG doRRecksS
formed fromresilient bodies, such as urethane rubber. 5[0051]

As shown jn.E : Uil dan : j t he
two qgui de{h&ﬁgéﬁ&g{}ﬁggd gﬁconn@%&&lka@}eﬁ“@?%él%%@(&%ﬁ%é@qg@ are
arranged on_.one.si.de.in the vehicle width directi with reference to
he" cant eporh LM A A e ey aCiahdels Ehieiorton SRt o
front-and-rear direction of the guide frane 22. Hence, the running
devi ce 10meilignt hadiespsuchasreghansdibhent having a total of eight guide
wheel s 30 has the two gui de wheels respectively on one side and the

ot her Sside in tl9@5ehicle width direction, that is, a total of four
equalizing links 40. [0052] The equalizing |ink 40 supports the two

gui de wheel s 30A§ Sidwif AIFIG4 aROBQRNIEEhg likRs Raiafe atksiRdt Ro@ndstht b eafde
so as to be able to roll about guide wheel shafts 31 parallel tothe

Lot ation . . 1 o o . : _
afr olnt bgvg%na%%(? aso?%a‘ﬁ%%?%ét'ng%%OOQH%{gﬁgﬂ%gh%ﬁéﬁgﬁoﬁéﬁ%gmfﬁ thée)
t at abl bqut .a.link.shaf || el th ti i.s 23 at
Subst ant | KE it ISR Fith B RER thecentsh 2l ol R o Breasiaft oaete
distance L in the front-and-rear direction between the |link shaft 41
of the eqeliesiithgfrpniadsgandifestipeafl the guitle franemz2. pddenceothe synningdeyigede
frame 22, and the rotation axis 23 is equal to the distance L in the

f r ont Hand1 @ efithe gresewttanthodoeenidening hdotal oeiglitaiidedthats Ihmsehpiztd giidg
link 40 attached to the rear beam 22b of the guide frame 22, and the

rotation wkéds BSpechidtdiytonQiiRlside anti fige dthécdidein thévéticlt RedthrddbteH) ehat 82k
direction between 25the |ink shaft 41 of the equalizing |ink 40, and

the gui deieekousRgfdlizids Riks4be gui de
[0052]
The equalizing link 40 supports the two guide wheels 30 that form a connected
15 pair at both ends thereof so as to be able to roll about guide wheel shafts 31 parallel to the
rotation axis 23. Additionally, the equalizing link 40 is attached to a front beam 22f or a
rear beam 22b of the guide frame 22 so as to be rotatable about a link shaft 41 parallel to
the rotation axis 23 at a substantially central portion of the equalizing link 40,
[0053]
20 The distance L in the front-and-rear direction between the link shaft 41 of the
equalizing link 40 attached to the front beam 22f of the guide frame 22, and the rotation
axis 23 is equal to the distance L in the front-and-rear direction between the link shaft 41
of the equalizing link 40 attached to the rear beam 22b of the guide frame 22, and the
rotation axis 23. Additionally, the interval La in the front-and-rear direction between

25  the link shaft 41 of the equalizing link 40, and the guide wheel shaft 31 of the guide



17 wheel 30 far fromthe rotation axis 23 in the two gui de wheels 30
connected by this equalizing link 40 id47greater than the interval Lb
in the front-and-rear direction between the guide wheel shaft 31 of
t he gui de wheel 30 near to the rotation axis 23. Specifically, the

ratio of {Reeli30UEF f¥éh thérodidntAe IIThekyAo &ldd Shedl950 @éﬁ%@ie&b this
Interval La:lnterval 5Lb=5:3. [0054] Next, “the operation of K

running d e 0]
vehicl e rgﬁ@ﬁ%n3%nQ%§Q§%Rﬁ@hﬂ?ﬁYﬁa1J#%%E%lﬂ?ﬁ ﬁa@éﬁpé%QWﬁ§%E$ég%ﬁggb,
t he 1OgU| e wheel s n t curve with reference to. th
cent er “guiBEE heggs i 0k e 0Tt et S 7o rpinsa:
and receive the |ateral Ioad in the vehicle wdth direction fromthe
center guthgeatief thogiteryp lsa angk the dntenvaldleb issfor exgmspicr néavald.atlntervali de
frame 22 via the equalizing links 40, and rotates the guide frame 22
about i heLb=ei:ati on axis 23. 15[ 0056] If the guide franme 22
rotates about the rotation axis 23 as nenti oned above, the steering
rod 27 of the s¥@§4|ng i nk mechanism 25 is displaced with this
rotation. Fromthis displacenment, the steering arm 26 and the tire
rotate about t i ]
Here, a case mﬂg?ﬁ ggbgﬁﬁégogﬂgg?hs @%@ 3Hj§?§?%§iﬁ%?§gﬁﬁ eﬁ%&gggy
are provided i é?ﬁ gui de frame 22, and the guide mheel shafts 31 do
not nove relatl o the guide frame 22 will be considered. [0058]

25l n such a case, if the guide wheels 30 reach a stepped portion,
such as a joi ntlf @ife vehicle reaches a portion that is curved in the center guide rail 90, the

10 guide wheels 30 located inside the curve with reference to the center guide rail 90 contact
the center guide rail 90 while rolling, and receive the lateral load in the vehicle width
direction from the center guide rail 90. This lateral load is transmitted to the guide
frame 22 via the equalizing links 40, and rotates the guide frame 22 about the rotation
axis 23.

15 [0056]

If the guide frame 22 rotates about the rotation axis 23 as mentioned above, the
steering rod 27 of the steering link mechanism 25 is displaced with this rotation. From
this displacement, the steering arm 26 and the tire rotate about the kingpin 21, That is,
the tire 3 is steered.

20 [0057]

Here, a case where the guide wheel shafts 31 of the guide wheels 30 are
provided in the guide frame 22, and the guide wheel shafis 31 do not move relative to the
guide frame 22 will be considered.

[0058]

25 In such a case, if the guide wheels 30 reach a stepped portion, such as a joint of



18 the center guide rail 90, the lateral |oad that the gui de wheels
30 receive changes in a jerky or abruptl8manner. This tendency is
mar ked, particularly in a case where the external dianmeter of the

gui de wheels 30 is small. For this reason, the steering angle of the
tires 3 wihelcemesuiadanom, it later @ 1dad thit tAOSkIAE WHBEIB80 rec@n@ dhBedsiifle
quality wll 5det eriorate. [0059] the other hand, in the
present e M&Br | i Wﬁlﬁf

wheel s 30t a (E;lérié]ng“cgrnnect n%‘c? eac hﬁ%‘@ﬁ@g& %gﬁ%@glﬁe of

t he center ends

ferky or G lf’fﬁﬁlaﬁﬁ%fﬂg t?lf‘ e oo w0 sSSP R Bhafe of
with this guj de wheel via the equalizing |inks 40 has not reached

the steppdg tsesrd wihalse cl@%e dppieky guatgertrpgmen gnd ddideApahbnvilof t he
gui de wheel 30 that has reached the stepped portion is suppressed.

[ 0060]5 | nded¢t@atenwor ds, in the present enbodi nent, even if one guide
wheel 30 reaches 15the stepped portion of the center guide rail 90
and receives anpgbglupt and small |ateral load fromthis stepped
portion, the remaining guide wheel 30 that has not reached the

stepped port | Orbfl ﬂgegdtﬁé‘rsh drlﬁ't n%ﬂé?épﬁ eﬁb?@hﬁm{ L&l ﬁ'on& gﬁ@ o WHE] §d‘@f the

center guide rai at ti ere ’the guid
connected, with,th evvheels uaI|2|n Ilns

o T ecer vald Gitde WBeel'Sp 8}9& m%?w@actsgp%%a%mfﬂh@ﬂm@ i o the seder

t hat 20t he two gui de wheel s 30 have received, respectjvely, using the
equal i zi ngif¢ sPamd tp@%lﬂ]: wheel 30 tepgy toympgve m@a@rlsﬁ or phruphiapiesdbat
enbodi ment, even if the guide wheels 30 reach a stepped portion, such
as a ji nltemaﬁning\ guide mtheel Hudaheected WitBahis ighide stleek 3(hyiadinmpdqabifing hieks 40
tires 3 does not change in a jerky or abrupt nmanner, and the ride
qual ity Clus fo€rdabRsdoHedicpped portion of the center guide rail 90, and movement of the
guide wheel 30 that has reached the stepped portion is suppressed.
[0060]
In other words, in the present embodiment, even if one guide wheel 30 reaches
15  the stepped portion of the center guide rail 90 and receives an abrupt and small lateral
load from this stepped portion, the remaining guide wheel 30 that has not reached the
stepped portion receives a relatively stable lateral load from the center guide rail 90 at
that time. Therefore, the guide frame 22 connected with the two guide wheels 30 via
the equalizing links 40 receives a lateral load obtained by equalizing the lateral loads that
20  the two guide wheels 30 have received, respectively, using the equalizing links 40.
[0061]
For this reason, in the present embodiment, even if the guide wheels 30 reach a
stepped portion, such as a joint of the center guide rail 90, the stecring angle of the tires 3

does not change in a jerky or abrupt manner, and the ride quality can be improved.

25 [0062]



25[0062] 19 Additionally, in the present enbodinment, with respect to
a front equalizing link 40 of the guidd9frane 22, the interval La

bet ween the gui de wheel shaft 31 of a front guide wheel 30 far from
the rotation axis 23 and the link shaft 41 is greater than the

interval Lb betaggifiohdls, guihd @resbiambdidahént 3ditRfespedt & figki efianbinglinB0
near to the rotation 5axis 23, and the link shaft 41. For this

reason, M@Bfﬁ@%uﬁngffﬁfﬂﬁh@m&% i R%e &ée\{*ﬁﬁé’ouihé%géa%ﬂ% 3?fotfﬁ fropt

di spl acenment 1 n7t Shaft 41 can be suppFessed even i ront

i de wheel. 30t t t t d i h t id
o e igd b PO AShE BB R TR Lol DR Bl B
present epbodinent, with respect to a rear equalizing lLink 40 of the
gui de fr afferyal Lb brgween Be gdide pdhcpkshaged} alisdeqyauade whest O aparrte thegratation

a rear_guide wheel 30 far fromthe rotation axis 23 and the |ink
shaft %1 igs 38 .emtddhe limkashaftvd . i oethiateatdn, bdcotievehivde guiddaompetelward,
shaft 31 of a front guide wheel 30 near to the rotation axis 23, and

the |ink slahioufitof FigiladeRicat inaBs tnk sdFeq &meys@Ebl@hs%diesexaﬁ\mmbmuide
rearward, the amount of displacenent in the |ink shaft 41 can be

suppr ess e?rhﬁg 80 thdt cbiiacis ?lgt{a sté Zeﬁ ‘ﬁ?@fgbg%ffiﬂ?é;%%flﬁtguﬁ@%i?gé gllrit Ef%%éﬁp ped

portion o e center gui i I's great due
di ne

to a step,. [,00 Therefore, .in the present e t. the
Shaft 1 n GSUAFCUE a8 siPne STROHE Fl 0k Budrar B SFY i R SoBEifeo areie
equalizing link 40 is appropriately set. Thus, ride quality during
travel atcquabiziagdnkdd of dhe gide Bame K. the pitevalghd brawee)) the gpideayhoskshatt
further inproved. 20[0064] Incidentally, in the present
enbodithent] obareaeguide mdelaidofaefromithe onietem gay 23t the sinbkhath4l puirekger
wheel s 30 are forned from urethane rubber that forns a resilient

body. Forthahitis inRas0dlb betwdehehd s@deivhetisham e obh fldRegiahintkd Joaranes
| ong, the external dianeter of the guide wheels 30 becones small, the

mner L2h HEFSRRECLL Yo AU LASSRN A1t U RGEg e a1 O
advancing rearward, the amount of displacement in the link shaft 41 can be suppressed
even if the rear guide wheel 30 that contacts the stepped portion of the center guide rail

15 90 first is greatly displaced due to a step.,

[0063]

Therefore, in the present embodiment, the shaft interval between the respective
shafts 41 and 31 of the equalizing link 40 is appropriately set. Thus, ride quality during
travel at the stepped portion of the center guide rail 90 can be further improved.

20 [0064]

Incidentally, in the present embodiment, as mentioned above, the outer
peripheries of the guide wheels 30 are formed from urethane rubber that forms a resilient
body. For this reason, if the travel distance of the vehicle becomes long, the external

diameter of the guide wheels 30 becomes small, the interval in respective outer

25  peripheral surfaces of the two guide wheels 30 that form the gripping pair is increased,



and contact properties with the center guide rail 90 change due to
the wear of the urethane rubber. [0065R0Thus, in the present

enbodi nent, as shown in FIG 6, a clearance adjustor 43 5that adjusts
the interval between the two guide wheels 30 that forma gripping
pair is pamVichst propertiel AhANE Eerfdh gidedhil 48 chasetdue t@mewveaabftﬂenk
shaft 41 that is Fhe center of rotation of the equalizing |link 40,
and a col L val adjustnent shaft 42 rotatably attached to the
gui de fraHnﬂgnl%éelr%gfl nterval adjustnment shaft 42 is parallel to the
link shaft 41 bﬁﬁb @5 eccentric with respect to the link shaft 41. For
this reason, if B 10cl ear ance adjustor 43 is rotated about the

i nterval adj ustnent shaft 42 with respect to t uide frame 22, the
link shaft 41 cHspi th@peeaentﬁmu@énwwéwbowmBIGJ%; @elenignce adieptons
interval between the two guide wheels 30 that formthe gripping pair
can bé& chthagatjust§ heGEErviahbetddert ihetwo ehele stheals Sctkatefdinu a icoippihg pairyis be
rotated with respect to the guide 15frane 22 only when the interval

bet ween t Kyl deTHbEBARnG adj St di3URS @t colitindrllink ShaRH1 ﬂta@tseth@bérﬁer of
that cl earance adjustor 43 rotates with respect to the guide frane

for { I f r
For exanpi oot kbt BHED AN cohiifingt T FiaP o Gfeh Mg 424?%“%%
i nterval aft 42 .of _the clear e adj ust r 43, e

bt ocesel nti AL BERHEGREIERG. o THF MPNE ARG BRSTER b eyings

key 20ways, for exanple, during traveling of the vehicle, to

const r ai nsltaﬂéllcbtéeﬁr%@ﬁ@ﬁngwthlsrmecwg thelinfeshadirtlr otFar His wasqodaing

As descri bed above, in the present enbodi nent, the | oad per one guide
wheel Icanclberamictddjaterd3he oaatse alsout dicaihteofal aﬁjyhttnayu slthét 4dheith sesBéct & the
provi ded for one running 25device 10. For this reason, even if the

wi dth (di si|as framen, thbeinRish&E 8] e4h B mbiR&l id4héleehidld width direction, and the

interval between the two guide wheels 30 that form the gripping pair can be changed.
[0066]
In addition, the clearance adjustor 43 may be rotated with respect to the guide
15  frame 22 only when the interval between the guide wheels 30 is adjusted, and it is not
preferable that clearance adjustor 43 rotates with respect to the guide frame 22, for
example, during traveling of the vehicle. For this reason, for example, it is preferable to
form a plurality of key ways in the interval adjustment shaft 42 of the clearance adjustor
43, to perform processing, such as inserting a pin into any one of the plurality of key
20 ways, for example, during traveling of the vehicle, to constrain the clearance adjustor 43
to be non-rotatable.
[0067]
As described above, in the present embodiment, the load per one guide wheel
can be mitigated because a total of eight guide wheels 30 are provided for one running

25  device 10. For this reason, even if the width (dimension in the direction of the guide



wheel shaft) and external dianmeter of the guide wheels 30 are nade
small and the area of contact with the2tenter guide rail 90 is nade
small, a local |oad applied to one guide wheel 30 does not increase,
and the durability of the guide wheels 30 can be secured. In other

wor ds, i nwhé@ sRADSRAex M0 diditér of izl civiiedd B0 aoetiRadeaimalli ATRE@ire@ bl
t he gui de 5wheel s 30 can be nmade smal T while maintaini ng the

durabilit I -1 38 I i of ..t

gui do. unelyrBiesOitR L ERURRR, ik, e SEATR Peali ol Bt nelstile o,
wheel s 30 _can.he 185 nm [006 I n thi in the presen

enbod: mentied Al dge ol Tretsesnsyne Bty AERbe shidlvieeR B8 besprured. In
hei ght of the running device 10 including the guide wheels 30 can be
nmade | ow. Othefwerds; in Tg%ﬁfeﬁﬁr"ﬁ@h@’dlé}?ﬂb@lﬂ%m}} andhexterapk dpmefer of the igiigle
position of the vehicle body 1 arranged on the running device 10 can
be made | wheelad@ carnlee maddsralt whidd mameainmigitd durblitiyy df thighde whasie 30ng
on a curved road can be enhanced. [0069] 15Moreover, in the present

enbodi menfer dxBfpY tikewidies! the 30idacBB A0 caBé Bo mihUshd tAS cXtBrihl dB@Gter
above, a railroad rail that is easily available can be adopted as the

center gujg e%ﬂfd}ev@@els@@%ﬁ.’ﬁ?ﬁk?ﬂinﬁg of rail construction and cost
of “Fal

reduction construction can be achi eved. However, in the
pr esent inventugﬂ 8the center guide rail 90 does not need to be a
railroad rail, éikhe center guide rail may be, for exanple,
201 -steel, Hsteel, or the like. [0070] For this reason, in the
present enbodi rarthis wayeindhe pregentepbodimcans thiseide wheels 30 caybe sgdgsmall.
descri bed above. However, even if the guide wheels 30 reach a stepped
portildn, Smochtheheight of fite rofinihgdeveni @ meiudirgethe guideddheetstid daatbermadde low.
| oads that the two guide
Hence, in the present embodiment, the center-of-gravity position of the vehicle body 1
arranged on the running device 10 can be made low, and the stability of the vehicle body
1 while traveling on a curved road can be enhanced.
[0069]
15 Moreover, in the present embodiment, the guide wheels 30 are made small.
Thus, as mentioned above, a railroad rail that is easily available can be adopted as the
center guide rail 90, and shortening of rail construction and cost reduction of rail
construction can be achieved. However, in the present invention, the center guide rail
90 does not need to be a railroad rail, and the center guide rail may be, for example,
20  I-steel, H-steel, or the like.
[0070]
For this reason, in the present embodiment, the size of the guide wheels 30 is
reduced as described above. However, even if the guide wheels 30 reach a stepped

portion, such as a joint of the center guide rail 90, the lateral loads that the two guide

25  wheels 30 that form a connected pair receive, respectively, are equalized by the



25wheel s 30 that forma connected pair receive, respectively, are
equal i zed by the 22 equalizing |ink 4082 Thus, the steering angle of
the tires 3 does not change in a jerky or abrupt manner, and
deterioration of the ride quality can be prevented. [0071] [ Second

Enbodi n'enériuaﬁﬁing $ink 48. STRENGhEFRIMRBle oTfthd s 9WoBendtdhhndeliR@ jerk?' or
vehicle related to the invention wll be described referring to FIG

T h0072] el 6icPnd Wb HRofiRLh B 1R 0cualiipa SR HEngh the br esent

enbodi nmen eering gu I ce “of the first
enbodi nent, is ﬁ@9ﬁtded wi th the kingpins 21, 10t he guide franme 22,
the rotation axh aring 24, the guide wheels 30, equalizing |links
40 and 44, and the steering link mechanism 25. [0073] The
nunber of gripdﬁﬁgﬁﬁbﬁﬁ@o@ﬁ@ﬁﬂconstituted by the two gui de wheels 30
that grip the center guide rail 90 is eight per one running device in
t he priesent enblfiditiesecond Gaboliitiesise the gode rgl type vehiele eclaed amthednvemtion
the front-and-rear direction of the guide frame 22. Hence, in the

present eRlIpEd ﬂ@%eﬁbem&rﬁﬂ%ﬂj Fig;, device 10 has a total of sixteen
gui de wheel s 30 (=8x2). [0074]
[0072]
A steering guide device 20a of the vehicle of the present embodiment, similarly
to the steering guide device 20 of the first embodiment, is provided with the kingpins 21,

10 the guide frame 22, the rotation axis bearing 24, the guide wheels 30, equalizing links 40

and 44, and the steering link mechanism 25.

[0073]

The number of gripping pairs each constituted by the two guide wheels 30 that
grip the center guide rail 90 is eight per one running device in the present embodiment,

15  and these gripping pairs are arranged in the front-and-rear direction of the guide frame 22.
Hence, in the present embodiment, one running device 10 has a total of sixteen guide
wheels 30 (=8x2).

[0074]
In the present embodiment, as the equalizing links 40 and 44, there are an

20 equalizing link 40 (hereinafter referred to as W equalizing link 40) that connects the two
guide wheels 30 that are adjacent to each other in the front-and-rear direction of the guide
frame 22 as the connected pair and an equalizing link 44 (hereinafter referred to as LL
equalizing link 44) that connects two W equalizing links 40 that are adjacent to each

other in the front-and-rear direction of the guide frame 22.

25 [0075]



In the present enbodi ment, as the equalizing links 40 and 44, there
are an 20equalizing link 40 (hereinaft@s referred to as Wequali zi ng
| ink 40) that connects the two guide wheels 30 that are adjacent to
each other in the front-and-rear direction of the guide frame 22 as

the connect ed pahd Wadifiabzing GiHRKO zifi@risitikivdAouifewhedtal 0 tat foemed red to
as LL equalizing link 44) that connects two Wequalizing |links 40

that are @(?Hn%&‘éﬂ‘ ait 3t BRG Bn tﬂ@nrggf & 4516 bE_r?ﬁfeett?N?&ﬂaﬁq‘%@BuﬂE 'bxﬁﬁ%l{(s‘i’iﬁ%?ﬁl

the guide frame 22. 25[007 equal I Zi ng
ts the,t i wheel,s 30 that, f ; t i t .both
nde.t hor BAAILYS 18 1R SZEPa. ¢ Bebls inyBbid girde TinEle Nssanfimiment

parallel to.the raotatjon axis 23. Hence, the running device 10 of the
present ehHERs aiatal of siitesy eidegihgelsoil hgsfowsqualizinglifiaesnscarely a8 opgur
equalizing links respectively on one 5side and the other side in the
vehi cl%e wide hndithe etiter sidg in thetvehiz]e widtlodiatction, thaghta Wtad gfisicht Wnagublizikg
40. [0076] The LL equalizing link 44 supports two Wequalizing

| i nks 40 fikat4a0ar e adj acent to each other in the front-and-rear
direction of the guide frame 22 at both ends thereof so 10as to be

r ot at abl e about OW{]i nk shafts 41 parallel to the rotation axis 23.
Additionally, the LL equalizing link 44 is attached to the front beam

22f or the rear.b 22b. of the quide frang 22 sg as to ot at abl
2bout an LL 11 nERCRapEashs ikt EhtopEs 8 Fisihef et gk Qo Bal e faacert
substantially central portion of the LL equalizing Link 44. (5 0077]
15Addi t i ofearly otheniw the freptyard-rear fiseqtiqn of therguidenisaieds ahath spdsghereof so
between the WIlink shaft 41 of the Wequalizing |ink 40, and the
gui del Owhead todlsabtatable about Weligjushaés wh petallgiCoftla rotatomaxtse3r otlatditgomally,i s
23 in the two guide wheels 30 connected by this Wequalizing
the LL equalizing link 44 is attached to the front beam 22f or the rear beam 22b of the
guide frame 22 so as to be rotatable about an LL link shaft 45 parallel to the rotation axis
23 at a substantially central portion of the LL equalizing link 44.
[0077]
15 Additionally, the interval La in the front-and-rear direction between the W link
shaft 41 of the W equalizing link 40, and the guide wheel shaft 31 of the guide wheel 30
far from the rotation axis 23 in the two guide wheels 30 connected by this W equalizing
link 40 is also greater than the interval Lb in the front-and-rear direction between the
guide wheel shaft 31 of the guide wheel 30 near to the rotation axis 23, similarly to the
20  first embodiment.
[0078]
As described above, in the present embodiment, the number of the guide wheels
30 provided in one running device 10 is sixteen, which is twice as many as in the first

embodiment. Therefore, the load per one guide wheel 30 can be further mitigated.

25  For this reason, in the present embodiment, the width and external diameter of the guide



link 40 is also greater than the interval Lb in the front-and-rear
direction between the gui de wheel shaft2431 of the gui de wheel 30 near
to the rotation axis 23, simlarly to the 20first enbodi nent. [0078]
As descri bed above, in the present enbodi nent, the nunber of the

gui de \AheQIhae@@omﬁmseﬂ@dehﬂa@%ﬂ&%ﬁﬁ?ﬁtﬁ&r@eﬁsbaﬁr%ﬁ Ef&b@ﬁﬁﬂrhéég per

is twce as many as in the first enbodi nent. Ther ore

one gui de mheel(gﬁ an be further mtigated. 25For this reason,

t he present enbL the width ?nd ext er nal dI?HEtSr OL fh? QUIde
24 wheels 30 ca e sma] | while nmaintainin e durabi

the gui de wheel Eors‘g!s TF%)?@‘?Q]‘”%@ present ggabodigegt, r‘ﬂ@%&lfﬁhe £41de whegls éé &3qch a
enbodi nent, even if the gui de wheels 30 reach a stepped portion, such
as a j oi nttepped Iution sudy asgujois of HielceaBr gtide raib9 tlad lateos deads hisett thehavo
two 5guide wheels 30 that forma connected pair receive,

respecl i velifp vdrels 8quladtifarada bynitebted iz qevehviez tespediively, 48 eq@diiZed B¢ the W
lateral |oads that the two Wequalizing links 40 that are adjacent to

each ot heg Uaﬂlzh@mnﬂ(ﬂi@nﬁn@ﬂﬂg'ldt@rﬁflogéﬂ ﬁﬁﬁﬂl@ﬁ‘waﬁ W 1}41 z R Efmi(k'ﬁfl lﬂ%‘f are
equal i zed by the LL equalizing link 44. Thus, e ri e quali can be

LELEQ?Lean@%%“?ﬂ“MﬁJ il B EERP S r%é?rg%eévof s N Fmﬁfec{ Eypthe

f to FIGS. 8t 0081] . As shown in
FG s a CLearrpeliy eé@{”ggtﬁgélﬂgﬂf'altth@a%%ﬁm?@r BRPIOHY. pr csont
15enbodi ment, simlarly to the steering guide device 20 of the first
and second 0080]

10 [Third Embodiment]
Next, a third embodiment of the guide rail type vehicle related to the invention
will be described with reference to FIGS. 8 to 9.
[0081]
As shown in FIG. 8, a steering guide device 20b of the vehicle of the present
15 embodiment, similarly to the steering guide device 20 of the first and second
embodiments, is also provided with the kingpins 21, the guide frame 22, the rotation axis
bearing 24, the guide wheels 30, equalizing links 40 and 46, and the steering link
mechanism 25,
[0082]
20 The number of gripping pairs each constituted by the two guide wheels 30 that
grip the center guide rail 90 is five per one running device in the present embodiment.
In the case of the front running device 10, three gripping pairs are arranged closer to the
front side than the rotation axis 23 in the front-and-rear direction of the guide frame 10,
and two gripping pairs are arranged closer to the rear side than the rotation axis 23 in the

25 front-and-rear direction. Hence, in the present embodiment, one running device 10 has



enbodi nments, is also provided with the kingpins 21, the guide frane
22, the rotation axis bearing 24, the @ggi de wheels 30, equalizing
| inks 40 and 46, and the steering |ink nechani sm 25. [0082] 20The
nunber of gripping pairs each constituted by the two gui de wheels 30

that gripatdis Fe& SkidoWhe8s 815,99 is five per one running device in
t he prese?\t enbodi glrgnt. Instﬁg cx%?e of the front running device 10,

three gri pping @)%?%]s are arranged closer to the front side than the
rotation axis 2 the front-and-rear direction of the guide frame
10, and two gripping pairs are arranged closer to the rear side than
the rotation axingdheBresentcnbodmpantis thhenuabiaing dinkedq pghlo, iteareare d W t he
present enbodi nent, one running device 10 has 25 a total of ten

gui de wheedmlizidg (mExXR)that[c0HBI]s the two guikla whiels 30 elst ate wijdedi toeath otasr
the equalizing |inks 40 and 46, there are a Wequalizing |ink 40 that

conned s {ntfie (0RL-G1-RQr WRQSILA oBthel didde RdiRe 281 hadRRbmbRtcRafly AlRAr S5in
the front-and-rear direction of the guide frame 22 as the connected

ir and EUTA ' ' AT .
bqual i 2i ng 1 AR 46K 4?32%*@(%1%%?3%2'%2?%E?Q%ﬁ%%léﬁ%lﬁébﬁgﬁwﬁécﬁ%as a guide
li zi | i 4 .in.the front-and-rear directjon.o e
Gt e 11 ahea 30 g gR PR Uitk Ta rirahieg 3 it andrrear rpyon of e

second enbodi nent, supports the two guide wheels 30 that forma
connect ed2pds frage 28ot h ends thereof so as to be able to roll about

gui de wheel shafts 31 parallel to the rotation axis 23. [0085]
[0084]

10 The W equalizing link 40, similarly to the second embodiment, supports the two
guide wheels 30 that form a connected pair at both ends thereof so as to be able to roll
about guide wheel shafts 31 parallel to the rotation axis 23.
[0085]
The LW equalizing link 46 supports a W equalizing link 40 at one end thereof so
[5  astobe rotatable about a W link shaft 41 parallel to the rotation axis 23, and supports a
guide wheel 30 arranged in the front-and-rear direction of this W equalizing link 40 of
the guide frame 22 so as to be able to roll about the guide wheel shaft 31 at the other end
thereof. Additionally, the LW equalizing link 46 is attached to the front beam 22f of the
guide frame 22 so as to be rotatable about an LW link shaft 47 parallel to the rotation axis
20 23 at a substantially central portion of the LW equalizing link 46.
[0086]
In the front running device 10f, in the foremost gripping pair and the next
gripping pair among three gripping pairs closer to the front side than the rotation axis 23,
the two guide wheels 30 that are adjacent to each other in the front-and-rear direction are

25 connected as the connected pair by the aforementioned W equalizing link 40,



The LWequalizing link 46 supports a Wequalizing Iink 40 at one end
t hereof so 15as to be rotatable about @86WIink shaft 41 parallel to
the rotation axis 23, and supports a guide wheel 30 arranged in the
front-and-rear direction of this Wequalizing link 40 of the guide

frame 22 gadmsniioy, Betheodt kdnidl devrRqYE, tﬁé\}\%‘uiﬂé‘hﬂ_@elmﬁtﬁét_i§b‘l@§ér t& thedtfont
the other end thereof Additionally, the LWequalizing link 46 is

attached ¢{: : i : :
"ot at abl e S50 4 RGERSAR DR ey B B hirRNF e, BB s Hsclfio the
2023 at a bstantj.ally central, portion of the equal.izing.l.ink 46.
Foos6] oMy et Rt MAadal s ik 0 bR b dizing ink
gripping pair and the next gripping pair anong three gripping pairs
cl oser to®he front side than the rotation axis 23, the two gui de
wheel s 30 that are adjacent to each other in the front-and-rear

di recti on are 2®08Hnected as the connected pair by the aforenentioned
Wequalizing link 40. 26 Additionally, in the front running device

10f, the gui de xb@BbnalR, it fiohit BnAmEdetite I DE afphibkitydf@QideRaitels3® that
rotation axis 23 and i s |ocated on the rearnost side, that is, is

cl osest t r 1O : aX] thd i .74
ik 40 by PRSP RIS Serta e RaPaByRahIie dion's G XSO EELAGy
the f t i ng. devi of , I |it f i.d I 0 that.
Form two rBSHAD 7% i ADobiar B Be engipis R I s Foa iF sy toit
axis 23 are connected by the Wequalizing links 40, that is, the
equal i zi ndeltvagyidgovhealsiiPahatiare adjesenb g apsi pthepin the {eat-pigbregudigection as
wheel s 30 that are adjacent to each other in the front-and-rear

di r eclili onthasoditicted paonn@bisedl egaalizingThinls4 Wsettaclicidzo g reambea{22bsof the
attached to the rear beam 22b of the guide frame 22 so as to be

rot at abl egi@B@fhmt e sbiaflo B@ktdtaiftd abdif kiRAink dh@RAG]thereof. Hence, the
runni ng device 10 of the present enbodi ment having a total of ten

gui de wheel s Bq&Pgﬁ two equalizing |links respectively on both sides
in the vehicle dt'h 15 direction, that is, a total of four W
equalizing lin

cauaL 1m0, | TR SR FB: TR Bl SORRR Y F L P
equal izl ngguilié \r;fll(lgelé ?? 0 hz[isot%%ge]qualizing links respectively on both sides in the vehicle width
15  direction, that is, a total of four W equalizing links 40, and has one equalizing link
respectively on both sides in the vehicle width direction, that is, a total of two LW
equalizing links 46.
[0089]
Also in the present embodiment, similarly to the above respective embodiments,
20  the interval in the front-and-rear direction between the W link shaft 41 of the W
equalizing link 40, and the guide wheel shaft 31 of the guide wheel 30 far from the
rotation axis 23 in the two guide wheels 30 connected by this W equalizing link 40 is also
greater than the interval in the front-and-rear direction between the guide wheel shaft 31

of the guide wheel 30 near to the rotation axis 23, similarly to the first embodiment.

25  Additionally, the interval Lc in the front-and-rear direction between the LW [ink shaft 47



Also in the present enbodinent, simlarly to the above respective
enbodi nents, 20the interval in the fro@f-and-rear direction between
the Wlink shaft 41 of the Wequalizing |link 40, and the gui de wheel
shaft 31 of the guide wheel 30 far fromthe rotation axis 23 in the
two gui depfihe ee c@fhlieM3NRkt4Ethnd)hd W EniV¥RauA! df2hd'W dquakizid lihk 48! so
greater than the interval in the front-and-rear direction between the
gui de whe : gl r jon axis
23, sim I(gdrﬁn%at@%wﬁés ? ?Vrtté g%ggﬁﬁewgﬁ §EI§§%&%? ftlg)eh@fe}r{/hﬁf Ltdﬁé%}iént erval
Lc in the.front-and-rear directi.on between the | i nk. shaft. 47 27
of the. LRGSR b San e e ke ot e B6icR feen D
equalizing link 40 connected by this LWequalizing link 46 is greater
than the ¢aveetodby the W canalizinghek 4hd- rear direction between the
gui de wheel shaft 31 of the guide wheel 30 connected by the LW

equal i5zi ng |ink[0880] 5[ 0090] In the front running device 10f, as
descri bed above, the Wequalizing Iinks 40 and the LWequali zi ng

links 46 are prmvch@lﬁdnmm\h}\g devieBl 06 la§l@eseiibdt ARNE RO TR edifliEME links 40
rotation axis 23, and the equalizing links 40 are provided on the

rear side i - j j ,

shown 1 - e {WPeqleghg RS ag oft SrBdkaEh et el GrrdiBio B

| inks 46 are. provided e rear_side with reference to the rqtation
s 23 BhioR R anbihe oV Sgb itk Ak’ piofideh o B tepn e, i He
side. [009]] . Specifically, in the rear running device_ 10D,
three griPBemndainithe maprupng irediObsasrshowntim E1G. Oa hesW equalivine tinks 40
rotation axis 23 in the front-and-rear direction, and two 15gri ppi ng

pai r slOar earakrthahijédqualiemglinke 46 hee frooided sn e redrasndet Wath referahdeomn thxi s 23
in the front-and-rear direction. Also, in the rearnost gripping pair

and the neydtioh@Rls X, hikPIhBON RGhdliZADINeksU L€ p¥videRioAdhPRbASIM, 0Ser to
the rear side than the rotation axis 23, the two gui de wheel s 30 that

are adj acent to[gggph other in the front-and-rear direction are
connected as th chnnect ed pair by the Wequalizing Iink 40.

Addi tionally, i §petc{}ff:aﬁ§j,% the rear running device 10b, three gripping pairs are arranged

closer to the rear side than the rotation axis 23 in the front-and-rear direction, and two
15  gripping pairs are arranged closer to the front side than the rotation axis 23 in the
front-and-rear direction. Also, in the rearmost gripping pair and the next rear gripping
pair among three gripping pairs closer to the rear side than the rotation axis 23, the two
guide wheels 30 that are adjacent to ¢ach other in the front-and-rear direction are
connected as the connected pair by the W equalizing link 40.  Additionally, in the rear
20 running device 10, the guide wheel 30 that is closer to the rear side than the rotation axis
23 and is located on the foremost side, that is, is closest to the rotation axis 23, is
connected with the W equalizing link 40 by the LW equalizing link 46. Moreover, in
the rear running device 10, a plurality of guide wheels 30 that form two gripping pairs
closer to the front side than the rotation axis 23 are connected by the W equalizing links

25 40, with the two guide wheels 30 that are adjacent to each other in the front-and-rear



20runni ng device 10, the guide wheel 30 that is closer to the rear
side than the rotation axis 23 and is Becated on the forenost side,
that is, is closest to the rotation axis 23, is connected with the W
equalizing link 40 by the LWequalizing link 46. Mreover, in the
rear r unnﬂlg&ngﬁ\ég 8RR cblneedpdif al ity of guide wheels 30 that form two
gripping pairs closer to the front side than the rotation axis 23 are
connected by th@ n-l:equallzmg |l i nks 2540, with the two gui de wheel s
30 that are adj'dace to each ot her in the front- and rear

direction as t onneﬁted air h (ﬂe resent
enbodi ment, i n XERECE IIgRE PreskitieAo %‘W&éﬂ s ot avimies geige Clanl g roar
devi ce 10b, the guide wheels 30 and the various links 40 and 46 are

| ocat ed atUﬂB]@&ﬂeﬂC@ A §byihe geide mdeels gAtand Mk vasigps hinley Hbandatteare éacated et
That is, in the present enbodiment, also in the front running device
10f ors al paxitionstwierg thafrohtamd rRer tﬂnerebﬁerel@tnrsetdhr dhatgis) ippheygrepemitr s are
arranged in the front-and-rear direction outside the vehicle body 1

in the f ré}ﬁﬁocﬁﬁ'ﬁémr §RbH uﬂtheeffc;nt ﬂfhmﬁ@ dé%ldeqfo%ﬁﬁlg@lﬁ tﬁeﬁ'&?’ nﬁrﬁﬁﬁé aéazr“bea?ﬂbs
23 of the guide frane . he two guide wheels 30, which are

adj acent tthgel:e céﬁ)g)%l% ;Eazlrs &gﬂﬁir&%g % J{hgr# n?grg#e%fﬁxrg tfo‘ﬁcogﬁs?& #e aréltﬂgle bod

out er npst I’OI’] rear rrectio

anong a p|ur ty of evvheesSOthat formthree airs,
are conne ifb ipng- ﬁ%d%ﬁéaﬁ%‘ft}% Wb refpienggto tg%“@@ﬁ@’%?&&ﬁ% gPE‘G frapiey
40 and the renalnlng gui de wheel s 30 are connected by the LW

equal i zi ng-| iAlgo.48e twooedt wheds 30ewhich brdadidsenicto Chdl @th@r iprths ent

enbodi ment, the nunber of the guide wheels 30 provided in one running
devi ci) 10frbnst-etndFrsaI\Mi'remﬁoﬂ1 sn trratdrhmst dide dfithe Veliislk bedp ddn terftont-and-rear
Therefore, the | oad per one gui de wheel can be further mtigated. For

hi o
thi's reas@ipsctibf atldf grp{;!.ﬁﬁl‘ftﬁfo? Ri@lvm%ets 30tha Mﬂ%ﬁeﬁ%@p]ﬁffé BiiRdhre

di aneter of the QU|8 0 can be made smal I'e Prai nf ai ni ng

t he durab

i S a0t o WSy Sy A0V e R
when t he UI de s 30 rea p ortion  such as a joint of

the cente? I@%WH%Q %)Preg‘@nn?qi}g{]l? &S’Peﬂ%&&}’&lﬁg‘ﬁq he two gui de wheel s
30 that forma connected pair have received, respectively, are

equal i zed by t H80lequal i zi ng |inks 40. Thus, deterioration 250f the

ride quality can be prevented.
15 As described above, in the present embodiment, the number of the guide wheels

30 provided in one running device 10 is ten, which is more than in the first embodiment.
Therefore, the load per one guide wheel can be further mitigated. For this reason, in the
present embodiment, the width and external diameter of the guide wheels 30 can be made
small while maintaining the durability of the guide wheels 30.
20 [0094]

Additionally, also in the present embodiment, similarly to the first embodiment,
when the guide wheels 30 reach a stepped portion, such as a joint of the center guide rail
90, the lateral loads that the two guide wheels 30 that form a connected pair have
received, respectively, are equalized by the W equalizing links 40.  Thus, deterioration

25  of the ride quality can be prevented.



29 [ 0095] Moreover, in the present enbodi ment, when the
vehicle is advancing forward, even if f£fere is a stepped portion,
such as a joint of the center guide rail 90, the guide wheels 30 of
the front running device 10f that contact the stepped portion of the
center 5guide rg@0bspPO first are connected with other guide wheels 30
by the Wequalizing |inks 40. Moreover, since the Wequalizing |inks

40 are connect egopdvhr, 9{ ﬂl%rprél@htc@nm%ﬁ&ﬁ @Qc@ﬂ'letv@ﬁicie\’f\é ﬁ%bﬁﬁ'f&gvard
| i nks 46, the Iateral | oads t hat the gui de wheel's 30 that contact the

st epped pé’%ﬁl 1? %tstegﬁ (51%8?' %?omt ASES &%ghd%c%ﬁ 8 &5 e,

equal i zed ar e er e |2e

the LWequ I|z 46. Nb over, 10in the present enbodi nment
when the VariEpRof Qle%wéﬁmﬂﬁb% 4%%&? ghat gresetithe SteRaed pPEIog Eléepﬁétfr
portion, such as a joint of the center quide rail 90, the guide

wheel $§ 30gwitle rHESQ Bist afegannesidaeith edern@bde wheelg 30budic Wresqualizing buks 40.
portion first are connected with other guide wheels 30 by the W

equal i zi n§ldréavks stide e doneliAMetinlal 40zaragorricoted with ather giddowelidety3 Wbyt h
ot her gui de wheels 30 by the LWequalizing |links 46. Thus, the

lateral | gRdsyiehadiizint ks 9y! fe I%@ﬁoﬁdﬁﬁ%aﬂﬁebﬁﬂ% \i]i&@]g%b‘%ﬁﬂ%@ﬂﬁ@ﬁhb on

first have received fromt he stepped portion-are equalized
equal i zin r r ng
inks 46, @%moqf TRE Pt 55?%@*@%%%@% c%%a E‘V
i nproved nor n the first od| 20 i n the
present et ?‘Hﬁ f“ﬁ@n?\ﬁéeq@ﬂb rz‘?qt‘f@ drmlstgﬁg%ﬁﬂl lﬁ’é‘g ﬂ]‘gal PIGRYCT
links 46 are prOV|ded only outside the vehicle body 1 in the
f r ontl0andinrtbepregent eotiodmnant.rwhangheveele ig adveneing seawirdneveniibthe isp
t he guide frame 22. However, the Wequalizing Iinks 40 and the LW
equal i zi ngeppedkoridm, sech ealasjoinbef the eenteeguioardiitd, derguidd wisdetke3 0bf thé ecar
vehicle body 1 in the front-and-rear direction with reference to the
rotati on gidieSdedide QDb ke cOMhARNd S8R dPBrtiondGrst 80 3ddnected with other guide
wheels 30 by the W equalizing links 40, and the W equalizing links 40 are connected
with other guide wheels 30 by the LW equalizing links 46. Thus, the lateral loads that
15  the guide wheels 30 contact the stepped portion first have received from the stepped
portion are equalized by the W equalizing links 40, and are further equalized by the LW
equalizing links 46. Hence, in the present embodiment, ride quality can be improved
more than the first embodiment.
[0096]
20 In addition, in the present embodiment, the W equalizing links 40 and the LW
equalizing links 46 are provided only outside the vehicle body 1 in the front-and-rear
direction with reference to the rotation axis 23 of the guide frame 22. However, the W
cqualizing links 40 and the LW equalizing links 46 may also be provided on the central

side of the vehicle body 1 in the front-and-rear direction with reference to the rotation

25  axis 23 of the guide frame 22.



Additionally, in the second enbodi nent as described earlier, the W
equalizing links 40 and the LL equalizidgg |inks 44 are provided on
both the outside and central side of the vehicle body 1 in the
front-and-rear direction with reference to the rotation axis 23 5 of
the gui de franme[gygy) However, the Wequalizing links 40 and the LL
equalizing links 44 are provided only on the outside of the vehicle

body 1 in the f - i oR: W th ference.to,t rotation

axi s 23 of the Boutora e s S8t 8 GRS GRid b WP bRl
f th ' t he. qui il ot hi cl I dtoth

vent  on B e bhoRRitE frdflarn giovtcr e bpgt O GyGefe and cential side

steering guide device 20 of the vehicle of the present enbodi nent,

si ni | ar | yok e wvpleiclethody il g thpfrens-aadveaalireporowith meferghes/te the sytetinmi axes 23

enbodi nents, is provided with the kingpins 21, the guide frame 22,

t he rdt at ofthe guids flaearing Ravevie)ehgW amalidigglisk34) andlthe @Nuwabalzdinglinks
links 48, and the steering |ink mechanism 25. Mreover, the steering

gui de deviggredfo@licd HflyBh Wﬁﬁtsi@@ﬁf’@ﬂe %ﬁ'ﬁ:lﬁi bodR AN iﬂ@fﬁ'%r‘(ﬁa{nh-r@ar cﬂlgcgti%

cl earance adjusting rod 50 that secures the ihterval between t

gui de wheglg ré@reﬁa@ﬁ{o th@ F%tﬁglheaégg %3; 8{ t?}g gp%ierffan{e 9] The number of

gri pping palrs each cons WO gui dé"wheel s 30 that

20grip the cent ide rail 90 is four per one running device in the
present enbodi n@hf‘&ﬁmoﬂy?@gto the first enbodi ment Hence, in the

present enbodi nent, one runni ng device 10 has a total of eight guide
wheel s 30 (- 4x2ext] pioth embodimaens oé derguided dypesvehiclearslatérbtoghe aiventiony
links 48, there is a first cross 25equalizing link 48a that connects
two gl dewilhbedascibedoatdring eflGas0t he connected pair. 31
[0098]
A steering guide device 20 of the vehicle of the present embodiment, similarly to
the steering guide devices 20 of the above respective embodiments, is provided with the
kingpins 21, the guide frame 22, the rotation axis bearing 24, the guide wheels 30,

15 equalizing links 48, and the steering link mechanism 25. Moreover, the steering guide
device 20 of the present embodiment is provided with a clearance adjusting rod 50 that
secures the interval between the two guide wheels 30 that form the gripping pair.

[0099]
The number of gripping pairs each constituted by the two guide wheels 30 that

20 grip the center guide rail 90 is four per one running device in the present embodiment,
similarly to the first embodiment. Hence, in the present embodiment, one running
device 10 has a total of eight guide wheels 30 (=4x2).

[0100]

In the present embodiment, as the equalizing links 48, there is a first cross

25  equalizing link 48a that connects two guide wheels 30 each other as the connected pair.



The two gui de wheels 30 are a guide wheel 30 arranged on one side in
the vehicle width direction with refer&hce to the center guide rail
90 in the two guide wheels 30 that formone gripping pair, and a

gui de wheel 30 arranged on the other side in the vehicle width

di r ect i onThatwdguiiywavhgels de avdwglide 3Beéli3atarfansdd dhéncodifiein B¢ veeIBavidth
pair that is adjacent to 5 this one gripping pair in the

f ront - andg#&fion Hifteekdr&ide t&/ﬁ{eedéHEF ﬁugé ré}hﬁ) ROHA VS bide WK 36% V%tﬁg}fn{

is a second cross equal i zi ng at connects two gul

30 each o An The ui ee

gui de mheé é mr da%ﬁ#§4ﬂ§?L§0a%mﬁg Oﬂﬂgﬂgp sidein ev%¥ exwé£
direction,in the tmn Uld hat fo n1the af orenmenti gned one
gri ppi ng PEGGLoN A ety agleﬂe &‘ﬁfﬁ qﬁﬁé& tﬁebftoap rﬂ%@t ¥f SPPFepal; that is gdjaprat to
10vehicle width direction in the two guide wheels 30 that formthe

af or erfent thimeng gsippere pait ipphefopaind-repodicetiion. MoreoveHanthe equilizing links
runni ng device 10 of the present enbodi nent having a total of eight
gui de whe48 shé idwsecbidciosd &jualizing $inkg8Bkhaz bovthebistis g4 vaiedista®ach
second cross equalizing 15links 48b, respectively, that is, a total

of four Cétﬁ@lsas‘%ﬁé‘%ﬂ%bﬂég phirnk?hélﬁvo é@&@%heels 30 are th6id6 WhSSl 30 arranged
equalizing link 48 supports the two wheel's 30 that form a

e o Belou sREGH (VR AL ﬂﬁﬁf‘ﬁ%&@lg@?e RO ANSsh1S B el B icne

each cross e uallzugg i nk.48 has cent al 8 ortion attached to
the front 2BERNEORCLING FTPPINgaRail anghihs ayIdsrwhas 3@@.';%% &RBC Sledpy thes
to be rotatable about a cross link shaft 49 parallel to the rotation
axi s 3. vehigle widthidirectioniaghe twikguidevheel9 30 that Fasn the sforemengioned other
equalizing link 48a and the cross |ink shaft 49 of the second cross
equal i zi ngrippimkp#iBb are the same shaft, and the respective cross
equalizing links 48a and 48b share the cross |ink shaft 49 nutually.
25[0103] 32 01011 The interval La fromthe cross |ink shaft 49 of
each cross equéiizing link 48 to the guide wheel shaft 31 of one

gui de wheel 30 ﬁ%%geﬁg?&l ﬁé(%ﬁajiée fd F(Efgééﬂt eiznbggmll n% ga% (i (%efe%%”e

as the interval Trom Cr 0ss

f th th 010 t f the f t
gr osseeguﬂw‘e‘{j%%ﬁﬁg? 5%5‘54@%9 ’gﬁ 9% “%BZ‘P% 1‘%“%@’1‘53”&%@8%“&%%@'&% {Z?Pfg

with reference to the center guide rail 90, and the portion of the
secorld crlinls 48hurespestivgly) thatds.Astotab af Gwe crissiequatizingdinke#B.cl e wi dt h
direction with reference to the center guide rail 90 are connected by
t he af orenenti déoR]cl ear ance adjusting rod 50 to secure 10t he
i nterval between the two gui de wheels 30 that formthe gripping pair.
Each cross equalizing link 48 supports the two guide wheels 30 that form a
connected pair at both ends thereof so as to be able to roll about guide wheel shafis 31
parallel to the rotation axis 23. Additionally, each cross equalizing link 48 has a central
20 portion attached to the front beam 22f or the rear beam 22b of the guide frame 22 so as to
be rotatable about a cross link shaft 49 parallel to the rotation axis 23. However, the
cross link shaft 49 of the first cross equalizing link 48a and the cross link shaft 49 of the
second cross equalizing link 48b are the same shaft, and the respective cross equalizing

links 48a and 48b share the cross link shaft 49 mutually.

25 [0103]



[ 0105] Through hol es 50a are respectively fornmed in the
portions of the first cross equalizing3Rink 48a and the second cross
equalizing link 48b that are connected with the clearance adjusting
rod 50. The first cross equalizing link 48 and the second cross

15equal i zi ng | i Tik théeradl € adidm aRURbRiNM shift HQ%f@écﬂﬁQﬁ@dﬁ%@uﬁ%WﬁﬁM food
50 by pins insertion through the through hol es 50a.

describ edth"é%‘ﬂ}\;cf% J\é]h:%] Uhe: ﬂr(ﬂ%%@tguﬁﬂgﬁfgeﬂ?@&(gufe@t@d Bgﬁ?? Ero@g iﬁﬁzfﬂ 'lﬁix

wheel s 30 pro I'n one runni"ng devi ce I's el S F he

1 gat o C FOR 1< BET f°rlilras%ow{ws%088?%5%ﬂﬁw%‘ff%%avlwsﬁﬁzaf@anﬁﬁ?| y

to the first enbodinent, the width and external dianmeter of the guide
wheel s 300W&mede wherd 38nal | whil e nai nt ai ni ng the durability of the
gui de wheels 30. [0107] 25Additionally, also in the present
enbodidrent, wheld164le gui de wheels 30 reach a 33 stepped portion,
such as a joint of the center guide rail 90, the lateral |oads that

the two gui de wheehstia®of thatfirdt@Fdsk @qEARNRANRMU RPN one &8RRI iM She vehicle width
respectively, are equalized by the cross equalizing |inks 48. Thus,

deteri or a&ﬁé:b‘?ioﬁfwnil)] l‘gﬁr%@ltdt c%ﬁ’ﬂar gﬁd% @"a@%the&%?‘t@cﬁ*{ Iﬁﬁ%gécb @BFHS:[. Y

in the present e I nent e Cross

equal i zin nks..4 nbeeS|I ﬁg]fromthe cept er

FarT 00 nypuplifksg 1k 48R n B SR the SERREY R 015t R o % isGoper
operations, such safety check or replacenment of the guide wheels 30
can be eadui A ray0r e gprnected bydhe aforementioned clearance adjusting rod 50 to secure

10 the interval between the two guide wheels 30 that form the gripping pair.

[0105]

Through holes 50a are respectively formed in the portions of the first cross
equalizing link 48a and the second cross equalizing link 48b that are connected with the
clearance adjusting rod 50. The first cross equalizing link 48 and the second cross

15 equalizing link 48 are pin-coupled with the clearance adjusting rod 50 by pins insertion
through the through holes 50a.

[0106]

As described above, in the present embodiment, the number of the guide wheels
30 provided in one running device 10 is eight similarly to the first embodiment.

20  Therefore, the load per one guide wheel can be mitigated.  For this reason, also in the
present embodiment, similarly to the first embodiment, the width and external diameter
of the guide wheels 30 can be made small while maintaining the durability of the guide
wheels 30.

[0107]

25 Additionally, also in the present embodiment, when the guide wheels 30 reach a



10l ncidentally, in a case where the two gui de wheels 30 on one side
in the vehicle wwdth direction with reBgrence to the center guide
rail 90 are adopted as the connected pair as in the enbodi nent
described earlier, as described referring to FIG 6, the clearance

adj ustor gepp eﬂ%rﬁﬂﬁ’@&hteﬂ% Jbln%f ﬁl'@%faﬁte O il Q(ﬁtl{ehﬁteﬁﬁ'fﬂa% i the two
rotation of the equal i zing “I'i nk in the vehicle wdth direction is

provi ded o] t he
gui de vvhe%lpdg %gélﬁéﬁ tl?a??&nt'\é E&m\é@t@& dp V\hEr g%cgﬁre H:E[S &tté@?vé]é Q{ﬂfaé%&? tra]}Q hr?e
side in the vehi ? on withr ren e to the center

gui de rai f1O50°HA Z‘Bng‘“gﬁ %e e teggpralipny Pehtygande preventidpt ed as
the connected pair as in the present enbodlnent if the cross link
shaft 49 of thel08P8lss equalizing Iink 48 that connects this connected
pair is noved in the vehicle wdth direction, the other guide wheel
30 wi |3 be 20 kagditianadly, fmheptelsmte&mbd'rm@m,itﬂeguiab wh@éls 80 emppoitedbg the
gui de wheel 30 of the two guide wheels 30 that formthe connected

pai r appr&@@ﬁ&ﬁuahﬁﬁ% GRR £5 cﬁ%e‘%%sn'lﬁsépalgd@ed fr &’ﬁ tﬁé‘ée?lterr%ﬁﬁfé@all bp piys not

p(r)]sm ble to cope w wear of the ‘guide wheels | i n"the novenent of
Eﬁﬁf“ﬁﬁ@mg@@ﬁ%ﬁ%%@%%ﬁ%%@%W&@%w%%wm

t he qui de 34 eel s .30, as throu hql es ) cl earance

adj usti ng rg@ag@nﬂtﬁfﬁg@m%sw{'qegs ’tgdq‘f%t%e&a peéglE‘é’PS-zi ng |ink 48a and
t he second cross equalizing link 48b, through-holes 50b used where

t he gui de Wneel[s)lﬁﬁe wear ot her than the through-holes 50a for
initial-setting are fornmed in the first cross equalizing link 48a and
t he skdcond cr oslacrguially,an agade wikerd 8ie. twb[gdddelwheels 30 on diiessidl mttharechiGe
fromthe through-hole 50b forned in the first cross equalizing |ink

48a vi a twmtﬁﬂﬁéalohl\ﬂhl &T&éﬁce‘l@ﬂ{e%ehfé? hidE 241000 Helaaoé:@@ a$ ﬂrereeﬁnéctbd he

second cross equalizing link is shorter than the distance Si from

e 8 i 5 g e
wheal's SOMRSbr R CnPesheln iR et e ot o opt o Sinebrive ok

that formthe gripping pair can be nmade small by |nsert|ng ins into
t he t hr outfhinibe sehiclovidwiclifseiion busovided nmdrrtasopq:wabsveemﬁfc 2higy

| ink 48a and the second cross equalizing link 48b wth the cl earance
adj ushtSi ngpariplies&s afthaguitib eheelpBdis. Hawpodlit]a case wherelome gdidietvilme] 30 on
order to cope with the wear of the guide wheels 30, the positions

wher e t heoiftd 2@ ARBE veHitle Wid A AireOsbrPRitR réfeiefttPotRe tdiferfdulideiralt ©9%Hd one
equalizing link 48a and the second cross equalizing |ink 48b are

chenged, SSENSS| 08T bkl a1 61 FiR0RE F0h 4 Gy o
embodiment, if the cross link shaft 49 of the cross equalizing link 48 that connects this
connected pair is moved in the vehicle width direction, the other guide wheel 30 will be

20 kept away from the center guide rail 90 even if one guide wheel 30 of the two guide
wheels 30 that form the connected pair approaches the center guide rail 90. For this
reason, it is not possible to cope with wear of the guide wheels 30 in the movement of the
cross link shaft 49 of the cross equalizing link 48.

[0110]

25 Thus, in the present embodiment, in order to cope with the wear of the guide



20f ormthe gripping pair can be changed. Thus, a clearance adjusting
rod 50 of which the length is greater ghan the I ength of an original
cl earance adjusting rod 50 may be separately prepared for a case of

t he wear of the guide wheels 30, and this clearance adjusting rod 50

for acasenas Y6k RN Rols &lerditnd Hearkhadhls tﬂlgﬁod“?@ﬁlgég"n%@%e coped

V\,heﬁlz 30. Addit’i onal I'y, the Wﬁarfo ] eI gw

t 2 t

Wﬂe c var %ﬁ%ﬁé@éﬁ%@% .lmﬁ%gﬁ‘qgﬂlse‘e’cogg oy %ﬂé aﬁ@%‘%hgw%h—l i
exanpl o SoHa UL LU HAREI e PsiF BperclBa RS OREh-Brles S0F fakjnif-seting

consi dered. The cl earance 5adjusting rod 52 has two eyelets 53 that
are pi n- cagdbmecdintthe fiecroroemiabzinalink HRgaid thkesead cavsd equalizimgtlink 48b.
adjusting tool (clearance adjustor) 55 that is provided between the
two ey®el ets 53.J0ThH | ength adjusting tool 55 has nmale threads 56 that
extend fromthe respective eyelets 52, and a trunk portion 57 that is

formed with a feRmigahéy @QO&Q11¥‘4Hrﬁ¢ghtﬁtﬁe 565 RiEfcH Y@th@’%’l&?ﬁ &@s%ﬁgﬁﬁﬁﬁf

are screwed. The respective male threads 56 are screwe

trunk por 5 t

| ocat ed_ofi§ R dale bRirbrTiah A8 gl ¥Penatb s Bed o' Frechf s
ortion 57 screw, ndt ot her. female thr s a_lef
Sor ew Fo?wﬁ?@g gé@h is horter,hap Stﬁleﬁetﬁlof.raoraﬂm thre >Qacfopmed

to the respective nmale threads 56 the relative interval between one
mal e t hr ethe T658 casd chalizinghlénk 4%l vaa thiercsend 188 sbafa AR éssthe almduglhbolovéaal |
| ength of the clearance adjusting rod 52 15changes. [0114]

Addi t ilonaforiyed i thieSequndfcedsaletgalizivgt linkheSbe | Faf thiceasudy, ifghé pgide 0tledO 30
as shown in FIG 12, have a resilient body 58 that is resiliently

def o med ied vichf oL O RGH bbb o Blevidief e R i diSwhdits TPt FORRUND O paif OF

exanple, a coil spring Is considered his Is because wh

20gui de %S%%n%% %YPD){ ﬁg&]ﬁg pfn@ antgal%atﬁ)l?oqlgﬂ% tlés%%bc%)mdtpﬂle c&u%mlg the first

gui de rai € Iesi

cross equalizing link 48a and the second cross equalizing link 48b with the clearance
adjusting rod 50 using these pins.
15 [0112]

In addition, in order to cope with the wear of the guide wheels 30, the positions
where the clearance adjusting rod 50 pin-couples the first cross equalizing link 48a and
the second cross equalizing link 48b are changed. However, even if the length of the
clearance adjusting rod 50 is changed, the interval between the two guide wheels 30 that

20  form the gripping pair can be changed. Thus, a clearance adjusting rod 50 of which the
length is greater than the length of an original clearance adjusting rod 50 may be
separately prepared for a case of the wear of the gnide wheels 30, and this clearance
adjusting rod 50 for a case of wear may be used at the time of the wear of the guide
wheels 30.  Additionally, the wear of the guide wheels 30 may be coped with by

25  increasing the length of the clearance adjusting rod using the clearance adjusting rod that



body 58 can be resiliently defornmed to change the mutual interval

bet ween the two guide wheels 30 that f@smthe gripping pair to absorb
the shocking | ateral |oads that the guide wheels 30 receive. [0115]
25As net hods of absorbing the shocking |ateral |oads that the guide
wheel s 30candthah&ERE MRgthd et hod of using the cross equalizing links
48 that have a re5|I|ent body that is resiliently deforned in a
direction in mth the two gui de wheels 30 that formthe gripping
pair are arrang |s al so considered in addition to the nmethod using
t he clearance sting rod 50 .that .has the resilient bo

this case, aht T 1o AANEHE TN o B a SRR IS ey e &

f or med fron1 for exanple, a flat-spring material. Mreover, a nethod
of provi dflagraaceaskustingmed 5dayshometiatilGnl lsupybeswsideradnaThe ufgaranse es
the rotation of the cross equalizing |links 48 about the cross link
shaft #A9 adustingood 6DdaslevEekeldtnsl thasarephecoupial withl thef croBiequalsdihg Bils
body is attached to the cross equalizing link 48, and the other end

thereof igg QﬁlH aghipgn E&_’ju&th% o4 (@%alfah Jgﬁor) 5904 Jrsﬁllrowded betwle@n the two

addition, as for the equallzing links he Wequalizing |inks 40,

the LL equalling Hotsod 4 aRtk PsteRiRlZingd b da r}&ny@that

above enb sor he shoc 1'ng

t he gui de vvheelsS eive, simlarly tot ecrosseuall n

48, at | CESRLVEENR Ctﬁﬁéf%‘ra oo gt s dGrech ot g direst o which
15fl at-spring material so that the links are resiliently defornmed in
the di r ectiiegespeefivgimaln thikedstShoarg sdrewedih eBlesteg@ctivamaledhiendhs yeispisivad
pair are arranged. Additionally, as for the equalizing |inks 40, the
W equHl i ziorthe trunik podidn 57ke that tledloagitudimg direction théreofindodated dnhe same
equalizing links 46, a resilient body (rotation suppressor) that

suppr essegdidif 1iet abne ferdle tHE&Fof the ﬁ“ﬁnkaﬁ&ﬁbn lst7 s ﬁ@l?tfs'b?emﬁd B8R other
provided. 20[Fifth Enbodi nent] Next, a fifth embodiment of the

e o AL i RIS aMon 25
the vehi Cgoethg ];esfjgc%vg rrr(laaﬁe Hnea%mgg tlhe reqatlve mterval between one male thread 56 and
the other male thread 56 changes, and the overall length of the clearance adjusting rod 52
15 changes.
[0114]
Additionally, it is preferable that the clearance adjusting rod 50, as shown in FIG.
12, have a resilient body 58 that is resiliently deformed in the longitudinal direction. As
the resilient body 58, for example, a coil spring is considered.  This is because when the
20 guide wheels 30 have reached the stepped portion of the center guide rail 90, the resilient
body 58 can be resiliently deformed to change the mutual interval between the two guide
wheels 30 that form the gripping pair to absorb the shocking lateral loads that the guide
wheels 30 receive.

[0115]

25 As methods of absorbing the shocking lateral loads that the guide wheels 30



25nodification of the first enbodi ment in which a guide wheel 32 with
flanges is adopted 37 as a guide wheeBg as shown in FIG 13. [0118]
The gui de wheel 32 with flanges has a columar nmain body 33 having

t he gui de wheel shaft 31 as a center, and flanges 34 that are

arranged QReROIIMEME8ST Lfing AR Fbds@qhiiRh l:iﬁ;]ks‘gf‘gic}ﬁﬁ Hab@ag%{:iil%t %tﬁ%at is

shaft 31 extends wth reference to the y 33, and that Have a

35 ac 1 ol el R PRL A ah NEWRREh 300 Paat b 20 bR "%

peri pheral ,surface thereof js formed fromresilient bodies, such as
ur et hane #BHRE Palf grpagangesny @lsocapaergd inddition todhe pethoddisigedient
enbodiment is also a railroad rail simlarly to the center guide rail
90 of t heclagrenes astitstios mechi® thathas theirasdient mcg'riﬁal Iipgtisveasn, atheast pastions
flanges 34 of the guide wheels 32 with flanges is alnost equal to the
hei ght5 of ofthbeads pqualizing 1Biks 48 atdfermed fromathrreabmplOa flat-dptg material.

up- and-down direction, the I ower face of the upper flange 34 faces

the upper M@&fell RethERST Iﬂ'lg{ritdh%rh @%lie@t}%ﬂkmﬁ)tﬁﬂ%ﬁpﬁ@%rﬂtﬁ% subP@sses

| ower flange 34 faces the | ower tace e head portion 91.

Addi ti onal| . . of.. t h i 0 3 bet n t wo
fl anges g{fefyr(z)atgé@??tﬁggacgé? éfa‘fﬁg] e]"]?)(]s ﬁ? ﬁg"'ﬂég gré%ﬁq]%ﬁmag?ﬁ 'f é{f@O] I n
this way, in the present enbodi t, the head portion 91 of the |
Cai |t oad SURIdeTgo0 5 UGB eﬂH@ﬁfH@H@Slhﬁl@ﬁgy irtiachrdtedhs gRstiAupkzng
two flanges 34. Therefore, the guide wheel 32 with flanges can hardly
move up ahek #bwend the ethenendttberedlas pthadhed duthe guldedmmead2.t he ot her hand,
since the guide frane 22 to which the guide wheel 32 with flanges is
attacled is prowilteld in the truck frane 12 provided via the rotation
axis bearing 24 so as to be novable up and down with respect to the

o o e et e nchg e AT R g, v v
equalizing links 44, and the LW equalizing links 46 in the above embodiments, in order
to absorb the shocking lateral loads that the guide wheels 30 receive, similarly to the
cross equalizing links 48, at least a part thereof may be formed from, for example,

15  flat-spring material so that the links are resiliently deformed in the direction in which the
two guide wheels 30 that form the gripping pair are arranged.  Additionally, as for the
equalizing links 40, the W equalizing links 40, the LL equalizing links 44, and the LW
equalizing links 46, a resilient body (rotation suppressor) that suppresses the rotation of
these links about link shafts may be provided.

20 [Fifth Embodiment]

Next, a fifth embodiment of the guide rail type vehicle related to the invention
will be described referring to FIGS. 13 to 15.
[0117]

A steering guide device 20d of the vehicle of the present embodiment is a

25  modification of the first embodiment in which a guide wheel 32 with flanges is adopted



38 enbodiment is provided with a |link supporting mechani smin which
the guide wheel 32 with flanges is novaghle up and down relative to
the guide frame 22. [0121] The |ink supporting nechani sm 60 has, for
exanple, two links 61 that connect 5the link shaft 41 of the

equal i zi ng 4 bike dPe@nsh sthB%ngh“Fﬂg. frane 22 and are parallel to each
other, as shdown in FIG™ 14. oth the two links 61, one end portion

i's pin-coupled [\#@ the link shaft 41, and the other end is

pi n-coupl ed wit e guide frame 22. By connecting the |ink shaft 41
and the guide frame 22 of the equalizing link 40 using the two |inks
61 that are par 319 $4id¢ wheel 33 vgthlanges hes fé%ftlallﬂll%flﬂﬁllllbpak?’%ba‘élﬁath@r@lde
gui de wheel 32 10 with flanges supported by this equalizing |ink 40
can be suwhesl shaft $bans cenderpandnibangos 34 that arediroged o bdth sislepiancthe doedtiva
gui de frame 22, without changing the orientation of the |link shaft
41. [ G122 wisidh thieatiadd Wheshshdf®l éxtakdsSupRidriiig toerhaiin®ady BOrand that
exanpl e, a nechanismas 15 shown in FIG 15 may al so be consi dered.

The 1ink gHR rEét&geﬂﬂ&ﬁﬂ%?érﬁ&Eﬁlﬁ & rﬁawﬂﬁ{ﬁgh Iﬁﬁx?@?‘t AltS

coaxi al W|tht I'i nk shaft 410 eequa

oDt b ronehd e o BRART SR RON Sy ﬂgﬁl e A8 ST her iRty sioeientis

41. Both XI aI ends ?f the, attachnent shaft 66 are formed with
collar p th frogptgsiligpicbogias sRishah brediie fulBL. s i nserted through an
20i nsertion hoI e of a bracket 22c fixed to the guide franme 22. The
af orement i oned [9pifIngs 67 are arranged between one collar portion 66a
of the attachnent shaft 66 and the brackets 22c and between the other

col | ary porti on Bifeacenter ighizlcaiil 88 bfdetprabal dmisdirand i§ heo brakkat rad2c,
respectively. In addition, the link shaft 41 and the attachnent shaft

66 are bagigall Yo AR c'eﬁ‘tEP iat ka1 JPhARE abde! e?db%dnﬁé{tglzﬁ']e midal mterval As

descri bed above t he %Esupportl ng mechani sm 65 can al so support

by this chaaPmkase RN gl B S RO
respect tl?eléhr{%f%%egc? pgrru%f“?n 0% the railroad rail 90 in the up-and-down direction, the lower
face of the upper flange 34 faces the upper face of a head portion 91, and the upper face
15 of the lower flange 34 faces the lower face of the head portion 91.  Additionally, the
lateral face of the main body 33 between the two flanges 34 faces the lateral face of the
head portion 91.
[0120]
In this way, in the present embodiment, the head portion 91 of the railroad rail
20 90 is gripped from the up-and-down direction by the two flanges 34. Therefore, the
guide wheel 32 with flanges can hardly move up and down relative to the railroad rail 90.
On the other hand, since the guide frame 22 to which the guide wheel 32 with flanges is
attached is provided in the truck frame 12 provided via the rotation axis bearing 24 so as

to be movable up and down with respect to the vehicle body 1 (FIG. 1), the guide frame

25  moves up and down relative to the railroad rail 90. For this reason, the present



[0124] 5In addition, although the present enbodinent is a

nmodi fication of the first enbodi nrent a88nentioned above, it is

needl ess to say that the second to fourth enbodi nents nay be
simlarly nodified. In this case, it is preferable to provide the LL

equal i zi ngmbabdithedtdis prdvidddeith b Nikk Seppeetingd MechARBIAIVHTLE theldiRieseigRngh
enbodi nent, to provide the LB equalizing link 46 with the link

supporti ng; I | ' gihogdi : avi de the cross
equal i zi nglt[{?%ﬁgé}?quﬁb%ﬁg af]?rlqﬁgglqj%pértl %g@%@gﬁg'ﬁ?‘g%gu n the fourth
enbodi nent . RefTI?)rézﬁce Signs List [0125] 151: VEH CLE BODY 2:
UNDERFRAME 3: 5. AXLE 10, 10f, 10b: RUNNI NG DEVI CE 2011:
SUSPENSI ON SYSTEM 12: TRUCK FRAME 19: Al R SPRI NG 20, 20a, 20b, 20c,
20d: STEERI NG GUIDCppexting mecRpiNgm 6Q s, dor exaointgs trpAypies 61 that connect

5 the link shaft 41 of the equalizing link 40 and the guide frame 22 and are parallel to each
other, as shown in FIG. 14. In both the two links 61, one end portion is pin-coupled
with the link shaft 41, and the other end is pin-coupled with the guide frame 22. By
connecting the link shaft 41 and the guide frame 22 of the equalizing link 40 using the
two links 61 that are parallel to each other, the equalizing link 40 and the guide wheel 32

10 with flanges supported by this equalizing link 40 can be supported so as to be movable
up and down with respect to the guide frame 22, without changing the orientation of the
link shaft 41.
[0122]
Additionally, as the link supporting mechanism, for example, a mechanism as
15  shown in FIG. 15 may also be considered. The link supporting mechanism 65 has an
attachment shaft 66 that is coaxial with the link shaft 41 of the equalizing link 40, and a
spring 67 that is disposed around the attachment shaft 66. The attachment shaft 66 is
provided at an end portion of the link shaft 41. Both axial ends of the attachment shaft
66 are formed with collar portions 66a. The attachment shaft 66 is inserted through an
20 insertion hole of a bracket 22¢ fixed to the guide frame 22.  The aforementioned springs
67 are arranged between one collar portion 66a of the attachment shaft 66 and the
brackets 22¢ and between the other collar portion 66a of the attachment shaft 66 and the
bracket 22¢, respectively. In addition, the link shaft 41 and the attachment shaft 66 are
basically an integrally molded article.

25 [0123]



40 23: ROTATION AXI'S 24: ROTATION AXI S BEARI NG 25: STEERI NG LI NK
MECHANI SM 30: GUI DE WHEEL 531: GUI DE WBEBEL SHAFT 32: GUI DE WHEEL W TH
FLANCE 40: EQUALI ZI NG LI NK (W EQUALI ZI NG LI NK) 41: LINK SHAFT

43: CLEARANCE ADJUSTOR 1044: LL EQUALI ZI NG LI NK 45: LL LI NK SHAFT 46:

LW EQUALI ZI NG LANHestfibed ¥¥dvieNite B dpporting mechanisnf8s c4Baso ort {ROSS
EQUALI ZI NG LI NK 1549: CRCSS LI NK SHAFT 50, 52: CLEARANCE A STI NG

ROD 55: LENGIHne Kb P léEiadBnedio 32 WitdankE Sdiponia B uing link
40 so as to be movable up and down with respect to the guide frame 22,
[0124]

5 In addition, although the present embodiment is a modification of the first
embodiment as mentioned above, it is needless to say that the second to fourth
embodiments may be similarly modified. In this case, it is preferable to provide the LL
equalizing link 44 with the link supporting mechanism in the second embodiment, to
provide the LB equalizing link 46 with the link supporting mechanism in the third

10 embodiment, to provide the cross equalizing link 48 with the link supporting mechanism

in the fourth embodiment.

Reference Signs List
[0125]
15 1: VEHICLE BODY
2: UNDERFRAME
3: TIRE
5: AXLE
10, 10£, 10b: RUNNING DEVICE
20 I1: SUSPENSION SYSTEM
12: TRUCK FRAME
19: AIR SPRING
20, 20a, 20b, 20c, 20d: STEERING GUIDE DEVICE
21: KINGPIN

25 22: GUIDE FRAME



90: CENTER GUIDE RAIL (RAILROAD RAIL) 20 41 CLAIMS 1. A guide rai
type vehicle that travels along a centdfi guide rail conprising: a
guide franme provided so as to be rotatable about a rotation axis
perpendi cular to the floor surface of a vehicle body; 5a plurality of
gui de wheel s whph goTAFIANIAZOISNG pairs aligned in the vehicle width
direction so as to be able to grip the center guide rail, and which

is arranged in 4he ﬁ@@mﬁ .Mﬁ%Eﬁkfl\?@“ on of the guide frane;

an equalizing |Tnk supporting one guide wheel of the plurality of

gui de wheel s ang. a [ I ed on the front or rear
side of the guigse Whﬁ@g@&%@g t he one gui de wheel so as
to be able to roll about a quide wheel shaft parallel to the rotation
axis, the equal 3&%i r@UIDERNHgﬁhecti ng the one gui de wheel and the

ot her gui de wheel as a connected pair and being attached to the guide
frame 50 as to be rGUEDEMWHERBAHART | i nk shaft parallel to the
rotation axis; and a steering |link nmechani sm changi ng the

steering angl e of wheghs WHERSSPETRFLANd®BW th the rotation of the
gui de frame about the rotation axis. 2. The guide rail type vehicle

according to G@d.m%Qpﬁy%mm«mﬁ rgq{l{ I@MLNK}Zhe connect ed

pairs is arranged i ront-and-rea rection. 20 3. The guide
rail type vehicleg i oCaim1l or 2, wherein the
equalizing i nkifswgbﬁ%ﬁtat connects the two gui de wheel s each

ot her as the connected pair, the twd gui de wheels being adjacent to
each other in the be‘ﬁMEé@JL@T@%H on on one side in the vehicle

width direction with reference to the 25center guide rail.
10 44. LL EQUALIZING LINK

45: LL LINK SHAFT
46: LW EQUALIZING LINK
47. LW LINK SHAFT
48, 48a, 48b: CROSS EQUALIZING LINK
15 49: CROSS LINK SHAFT
50,52: CLEARANCE ADJUSTING ROD
55: LENGTH ADJUSTING TOOL
60, 65: LINK SUPPORTING MECHANISM
90: CENTER GUIDE RAIL (RAILROAD RAIL)

20



42 4. The guide rail type vehicle according to Claim 3,

wherein an interval between the link sHaft of the equalizing link
that connects the two guide wheels that formthe connected pair and
t he gui de wheel shaft of the gui de 5wheel of the two gui de wheel s,
which is far fromthe rotation axis, CLalgiSeater than the interval
between the Iink shaft and the gui de wheel shaft of the guide wheel

near to the rot gt i : i 1ol o (e i ng
to daim g or 4@%&1%@?2}?}5 v?hgfé&ﬁa%v?ﬁ yaﬁ%ifc ag%ﬁh(%g o eerﬁlgg?lﬂglﬁg?%r m

n the front - anbeae e Relid S b PARER YS! EReloR iR dichEs

of the guide frame, and_wherein the guide rail type vehicle
conprises¢”3e@@%ﬁﬂ%ﬁﬁipﬁﬁvélﬁﬁbgéy%he equal i zing |ink that connects,
the two gui de wheel s 15each other as the connected pair, the two

gui de Snheel s bed plgralidy af geidowhetle whicheforms grippinepairsaiigned i the wekitlet y
of gui de wheel s arranged outside the vehicle body in the

f ront - andwidthdiredtiohcsioi agto bardblategag jieaenter poide a4l aod hbichi ip atrivgzed in the
front-and-rear direction; and an LWequalizing link that supports the

gui de whegbn-WMalehr difecBibh 8PARGudedPREe:t O the central side of the
vehicle body in the front-and-rear direction than the two gui de 20

wheel s connecte he | 2] lin ng..t.h ral it f
Ui de uheol s ard-alaliABa o S e ditte wBHT 0Pl Rl gl el
roll about fhe guide ee|] shaft of the guide wheel, and that
supports { lwlgeaawdﬁ\zﬂ*v%ai lppfﬁﬁé 06 the<qT OB EeeF 9t DRINE-E U Wit FsRict
shaft of the Wequalizing link, connects the guide wheels and the W
equal 1%i ntg the are gwide abkelopiae g beyglle teradl abauteguide whied shaft garalleltmehes o
as to be rotatable around an LWIink shaft parallel to 25the rotation
axi s. rotation axis, the equalizing link connecting the one guide wheel and the other guide
wheel as a connected pair and being attached to the guide frame so as to be rotatable
about a link shaft parallel to the rotation axis; and

a steering link mechanism changing the steering angle of wheels in association

15  with the rotation of the guide frame about the rotation axis.

2. The guide rail type vehicle according to Claim 1,

wherein a plurality of the connected pairs is arranged in the front-and-rear
direction,

20

3. The guide rail type vehicle according to Clain 1 or 2,

wherein the equalizing link is a link that connects the two guide wheels each
other as the connected pair, the two guide wheels being adjacent to each other in the
front-and-rear direction on one side in the vehicle width direction with reference to the

25  center guide rail,



43 6. The guide rail type vehicle according to daimb5, wherein the
plurality of guide wheels that formthé2two or nore gripping pairs is
arranged on the central side of the vehicle body in the
front-and-rear direction with 5reference to the rotation axis of the
gui de frame, and wherein the plurality of guide wheels that is
arranged on the central side of the vehicle body fornms one of the

connect edy pai r Tﬁé%‘gg aqug%ev&ﬁHekfco?ﬂﬁg?&E t0 each other by the

equaI|2|ng link. 1 ide rall typ8 ve Ié according to Claim3
or 4, conprisi

link that conn e‘g{l%re]tnhaél ‘P(ic‘b"a:'; h?téﬁ? eﬁllggf ﬁ( %hﬁg ngl | :eﬁ??lﬁnéﬁﬁﬁ@%tj achllngén ;

a second equal | zi ng | as the equaljzing |ink that connects the
two gui dethfiee IcEIdFH‘éheel'SdF%fP%’é thegonBeatepginind the guidg sdeslshafof the guide
front-and-rear direction with respect 15to the first Wequali zing

| i nk; Sandwheel of thegwolduidequibdelsz whgehl is fid frdvathesofapion aisiss ib erdatar shanhe
equalizing link so as to be rotatable about the |ink shaft of the

first W emsvilbeitvgeehithklisnshatinml thpias vhedlRRafs @ﬁmB%uWeeﬁltb%l her R¥the
link so as to be rotatable about the Iink shaft of the second W

equal i zi ngydijRkisconnects the first Wequalizing Iink and the second
Wequalizing link, and is 20attached to the guide frane so as to be
rotatable around an LL link shaft parallel to the rotation axis.

8. The guide rail type vehicle according to Caim1 or 2, wherein the

equalizing link_has 25a flrst cross equalizing link that connects two
gui de Wnegl s eabk gideratldupg yehicle according to Claim 3 or 4,

10 wherein the plurality of guide wheels that form the three or more gripping pairs
1s arranged outside the vehicle body in the front-and-rear direction with reference to the
rotation axis of the guide frame, and

wherein the guide rail type vehicle comprises:
a W equalizing link as the equalizing link that connects, the two guide wheels

15  each other as the connected pair, the two guide wheels being located on the outermost
side among the plurality of guide wheels arranged outside the vehicle body in the
front-and-rear direction and are adjacent to each other in the front-and-rear direction; and

an LW equalizing link that supports the guide wheel, which is arranged closer to
the central side of the vehicle body in the front-and-rear direction than the two guide

20  wheels connected by the W equalizing link, among the plurality of guide wheels arranged
outside the vehicle body, so as to be able to roll about the guide wheel shaft of the guide
wheel, and that supports the W equalizing link so as to be rotatable about the link shaft of
the W equalizing link, connects the guide wheels and the W equalizing link to each other,
and is attached to the guide frame so as to be rotatable around an LW link shaft parallel to

25  the rotation axis.



44 connected pair, the two guide wheels being the guide wheel
arranged on one side in the vehicle widgh direction with reference to
the center guide rail, in the two guide wheels that formone gripping
pair, and the gui de wheel arranged on the other side in the vehicle
width direction, in the two guide wheels that formthe other gripping
pair that is adjacent 5to the one gripping pair in the front-and-rear

directiong and ., u111|e %flstgﬁeo Qéc%rcﬁﬂyﬂitbéﬁrﬂq; | ink that connects

two qgui de wheel s eac e conne parr, the two gw de

wheel s being t n t other side in

vehicle width d\*’l’%&‘ﬂ"utﬁ%mﬁlw ﬂébwagwg‘aﬁaa%f%@@ © MR P ‘F’S’Ferﬂr&ﬂi’é“g pairs is
gripping pair, and the guide wheel arranged on the one side in the
vehi cl e wirgRngedion de qesiral side efithe voliclg biode imibe dipstprd-reaadireatiomwithe

ot her gripping pair, and wherein the guide rail type vehicle
further cefpeicas tie otatianarsofdd) gisdd frgme,aohdt hat i s pin-coupled to
the first cross equalizing link and the second cross equalizing |ink,

respectively, s@n@gintiRe PREME of HRdE %@élyalat E%f%géﬂ &hﬁqetcwrﬁ W@ f the

wheel s that formthe gripping pair. . The guide rail type vehicle
accordin d

2 lengt hgveisl GIEb AT e pipre SRl eﬂ F"f@ﬁfﬁ oERTaRaTA ™ Lbte SRy G e
rail typ h|cI accordlngto Cla|m8 wherein a plurality of

hol es whi ®h 'F§q8 Hi%i%ed to pin-couple with the clearance adjusting
rod is formed in advance in at |east one cross equalizing |link of the
first cross equalizing |link and the second cross equalizing link. 45
wherein the clearance adjusting rod has a resilient body that is
resillfent?y defBrengdds railityse wahicle acwgrding ton@laimi3reeel, camprisizg: The gui de
rail type vehicle according to any one of Clains 1 to 7, further

CESTELL 10T CHAR Ry i e o e

wheels that form the connected pair;

a second W equalizing link as the equalizing link that connects the two guide
wheels that form the connected pair arranged in the front-and-rear direction with respect

15  to the first W equalizing link; and

an LL equalizing link that supports the first W equalizing link so as to be
rotatable about the link shaft of the first W equalizing link and that supports the second
W equalizing link so as to be rotatable about the link shaft of the second W equalizing
link, connects the first W equalizing link and the second W equalizing link, and is

20  attached to the guide frame so as to be rotatable around an LL link shaft parallel to the

rotation axis.

8. The guide rail type vehicle according to Claim 1 or 2,
wherein the equalizing link has

25 a first cross equalizing link that connects two guide wheels each other as the



13. The guide rail type vehicle according to any one of Clains 1 to
12, wherein the equalizing link has a ggsilient body that is

resiliently defornmed in a 10direction in which the tw gui de wheel s
that formthe gripping pair are arranged. 14. The guide rail type

vehicle a&ﬁﬁl’é%ﬂ‘gaitﬂhﬁg%’o oM Vhelth BB e difldewhed] g;ralthgeg oglgdglgrsio%iiﬂ%ea

rotation suppres$or’ t Suppresses the rotation "I Zing

| i nk about .the l.ink.shaft.. 15 15. Th uide rajl type vehi cl.

accor di ngveihéé]gwétﬁrgére trlordvgﬁ erf“?%t"%h?qce“ er gu1ciev5ﬁél,r1§ﬁ1|e WPegl@&ﬁ ylheels
wheel has _a pain body of which the peripheral surface is fornmed with
the gui deth@ghioam as2rippig paircaKk tBe suigdaavheelasaged prthegther sidedn fegcirle
both sides in the direction in which the guide wheel shaft extends

wi t h ref ewgltle diregsionhin theiwo poidy wh2ela titht férat thh atter grigpieg peir tleat issadjarient
di aneter than the external dianeter of the main body. 16. The guide

rail typetovhbbsd erigse@palt fiotht Grokt-adiehPdirection, angherein the ink
shaft is provided so as to be novable in the direction in which the

link shaft extendsoid tRss &RRGLHe IRk i el thb¥Mie wheels each other as the

connected pair, the two guide wheels being the guide wheel arranged on the other side in
the vehicle width direction, in the two guide wheels that form one gripping pair, and the
guide wheel arranged on the one side in the vehicle width direction, in the two guide
10 wheels that form the other gripping pair, and
wherein the guide rail type vehicle further comprises a clearance adjusting rod
that is pin-coupled to the first cross equalizing link and the second cross equalizing link,
respectively, so as to secure the interval between the two guide wheels that form the
gripping pair.
15
9. The guide rail type vehicle according to Claim 8,
wherein the clearance adjusting rod has a length adjusting tool that adjusts its

own length.

20 10, The guide rail type vehicle according to Claim 8,
wherein a plurality of holes which is configured to pin-couple with the clearance
adjusting rod is formed in advance in at least one cross equalizing link of the first cross

equalizing link and the second cross equalizing link.

25 11. The guide rail type vehicle according to any one of Claims 8 to 10,
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15

20

25

45

wherein the clearance adjusting rod has a resilient body that is resiliently

deformed in its own longitudinal direction.

12. The guide rail type vehicle according to any one of Claims 1 to 7, further
comprising a clearance adjustor that adjusts the interval between the two guide wheels

that form the gripping pair.

13. The guide rail type vehicle according to any one of Claims 1 to 12,
wherein the equalizing link has a resilient body that is resiliently deformed in a

direction in which the two guide wheels that form the gripping pair are arranged.

14. The guide rail type vehicle according to any one of Claims 1 to 12, further
comprising a rotation suppressor that suppresses the rotation of the equalizing link about

the link shaft.

15. The guide rail type vehicle according to any one of Claims 1 to 14,

wherein the guide wheel has a main body of which the peripheral surface is
formed with the guide wheel shaft as a center, and flanges that are arranged on both sides
in the direction in which the guide wheel shaft extends with reference to the main body,

and that have a greater external diameter than the external diameter of the main body.

16. The guide rail type vehicle according to Claim 15,
wherein the link shaft is provided so as to be movable in the direction in which

the link shaft extends with respect to the guide frame.



