1 DESCRI PTION BOd E FOR GUI DE RAIL TYPE VEH CLE Technical Field [00011

The present invention relates to a guide rail type vehicle running on a
predet ermi ned gui deway. More particularly, the present invention relates to
a bogie for a guide rail type vehicle, which is configured so as to be
steered by being guided by a guide raill provided on a guideway. Background
Art 100021 Conventionally, there has been proposed a bogie for a
guide rail type vehicle, which is configured so as to run along a guide
rail provided on a guideway by providing a steering nmechani smusing guide
wheel s (for exanple, see Patent Do nd 2). [0003] Fi gure
10 is a plan view of a bogie on théggﬁgiﬁrénﬁe in the vehicle Iongitudinal
direction of a guide rail type vehicle, showi ng one exanple of a

conventi onal bogie for I - i As shown in
Figure 10, a bogie 52 fgﬁggﬁg§$%€GLE?¥e§@§g¥§é§ﬁ¥ﬁ%?9¥f? whi ch runs along a
guide rail 53 provided on a guideway, has a guide frane 54 forned into a
rectangul gg. Eicld? Plan view. To a vehicle body end-side part 54a of the
gui de frame 54, a pair of guide wheels 55 is attached rotatably. On the

ot her hantP00tb a vehicle body center-side part 54b of the guide frane 54 as
vell, a pair ofrgbdenhirehtordRlds ehisandad ilcal-aRlymnti@ss Hui de wheel s
55 and 56 are canfi gured SO ,as to rotate while being. in contacéownth t he

Si de | aceRHTeTHEGgEN A | %Pﬂf%ﬁ%@pﬁ the Present Y GRONFHEDHYF BOBS Was a
pai r of ra ghitle asilkybet¢hiciawhiol isdoadikared o ad hebe stasred dy bbiaglgubléd bR at he

| eft - hand §éé%£ﬂ%%&d&f§§gct-gg,the vehicle running direction is provided
with a st%%rlngr1ever g%genﬁ%ng fromthe rwring wheel 57 to the end side
of the vehicle body and a first link | ever 59 extending fromthe running

wheel 57 # k%ﬁ%nﬁ?@ﬁer side of the vehicle body. An end part 58a, on the
center side of the vehicle body, of the steering | ever 58 and an end part

59a, on tlH80%nd side of the vehicle body, of the first link |ever 59 are
connected to t @nkeRRinAly, Wee hadheeH ipfopdsédi Bbie forsh@lilic 88 typORPRie,

which is configured so as to run along a guide rail provided on a guideway by providing
a steering mechanism using guide wheels (for example, see Patent Documents 1 and 2).
[0003]

Figure 10 is a plan view of a bogie on the front side in the vehicle longitudinal
direction of a guide rail type vehicle, showing one example of a conventional bogie for a
guide rail type vehicle.

 As shown in Figure 10, a bogie 52 for a guide rail type vehicle 51, which runs
along a guide rail 53 provided on a guideway, has a guide frame 54 formed mmfo a
rectangular shape in plan view. To a vehicle body end-side part 54a of the guide frame
54, a pair of guide wheels 35 1s attached rotatably. On the other hand, to a vehicle body
center-side part 54b of the guide frame 54 as well, a pair of guide wheels 56 is attached
rotatably. These guide wheels 55 and 56 are configured so as to rotate while being in
contact with the side faces of the guide rail 53.

[0004]
Also, the bogie 52 has a pair of right and left running wheels 57. The running

wheel 57 on the left-hand side with respect to the vehicle running direction is provided
with a steering lever 58 extending from the running wheel 57 to the end side of the
vehicle body and a first link lever 59 extending from the running wheel 537 to the center
side of the vehicle body. An end part 58a, on the center side of the vehicle body, of the
steering lever 58 and an end part 59a, on the end side of the vehicle body, of the first link
lever 59 are connected to the running wheel 57 via a rotation shaft 60.

[0005]



2 On the other hand, the running wheel 57 on the right-hand side
Wth respect to the vehicle running direction is provided with a second
link | ever 61 extending fromthe running wheel 57 to the center side of the
vehicl e body. An end part 6la, on the end side of the vehicle body, of the
second link lever 61 is connected to ti2 running wheel 57 via a rotation
shaft 62. Al so, an end part 59b, on the center side of the vehicle body, of
the first link lever 59 and an end part 61 b, on the center side of the
vehi cl e body, of the second link |lever 61 are connected to each other by a

tie rod 63 extending in the |ateral djr i on, of, the vehjcle body. [0006]
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The guide frame 54 of the bogie 52 is provided with an actuator 64. The
actuator 64 is connected to an end part 58b, on the end side of the vehicle body, of the
steering lever 58 via a steering rod 65.

Because of the above-described configuration, for the conventional bogie 52, by
changing the distance L from the center of the guide frame 54 to the connection position
between the actuator 64 and the steering rod 65 by using the actuator 64, the pair of right
and left running wheels 57 1s steered beyond the tumn angle of the guide frame 54.

Prior Art Documents

Patent Documents

[0007]

Patent Document 1: U.S. Patent No. 6477963

Patent Document 2: Japanese Unexarmined Patent Application Publication No, 11-321633

Disclosure of the Invention
Problems to be Solved by the Invention

[0008]
Unfortunately, for the above-described conventional configuration, a problem as

described below arises when the bogie 52 runs in a curved portion of the guide rail 53.
Explanation is given by taking the running wheel 57 on the left-hand side with

respect to the running direction as an example. Even if the radius of curvature of the
curved section of the guide rail 53 is the same, in the case of right curve, the running
wheel 57 on the left-hand side 1s positioned on the outside of the curve, and in the case of
left curve, the running wheel 57 on the left-hand side is positioned on the inside of the
curve. If the actuator 64 carries out similar control in the cases of both the right and left
curves, the running wheel 57 on the left-hand side is steered in the same manner even

when it is present on the inside of the curve or on the outside thereof. That is, if the



Unfortunately, for the above-described conventional configuration, a
probl em as descri bed bel ow ari ses when the bogie 52 runs in a curved
portion of the guide rail 53. Expl anation is given by taking the
runni ng wheel 57 on the left-hand side with respect to the running
direction as an exanple. Even if the raglius of curvature of the curved
section of the guide rail 53 is the sane, in the case of right curve, the
runni ng wheel 57 on the |eft-band side is positioned on the outside of the
curve, and in the case of l|left curve, the running wheel 57 on the |eft-hand
side is positioned on the inside of the curve. If the actuator 64 carries
out sim | @ctuglondf ehrriepontisendarsestrof inlihe pasehel both hhe Hgit abdfi¢it ouvasethe t he
runni ng \A@ee%hngzng?@om@nkﬂﬁg &ﬁé&i‘ 5$'pe§nbﬁeds&?&{e%&@o¢]éﬂsc gagner even
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positioned on thﬁ hgg de of the ﬁg;ve and the steering angle of the running
wheel 57 g W& oY NE2HHPEIHE" t hereof are not the same in the cases of
bot h the ﬂﬂﬁﬁl and left curves. As a result, the tire and the I|ke of the
runni ng wheel 5 v I
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requi red Oieréfoe:, bagbeside breabseqeied dethe bouet A RcafRQOT e structure.  The
present i 5?_tion has been nmade in view of the above circunstances, and
accordiné@ n object thereof is to provide a bogie for a guide rail type
vehicl e, mhichfﬁﬁ@ﬁﬂﬁ%ﬁﬂ%héos&eebﬁﬂgnahgheﬁwobfﬁmmbbwgdmhmemsmtmamkane in
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rail type vehi cl e conflgured so as to be steered by being guided by a guide
rail provided on a predeterm ned gui deway when runni ng on the gui deway, the
bogi e in&&uﬂeﬁn&hﬁﬁﬂgémﬂhthmmh a pair of running wheels is steerably

nount ed th ends of the axle; a guide frame that is arranged under the
axle, is ched turnably to the axle via a bearing, and is fornmed so as
to extend |n t hie seleh thelpeoblemg miiidhe abovgrdesaritied prioa agadaconding forast  gui de
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body cendreangsd dedep dretaxila it fteechehiuedably ©rthe txidivived bcchrﬂng,catndom f@fnetihe agui de
frame; J pposed to each
ato%ake&g% iife ﬁﬂc&qﬁﬁ%mg?%ieg n2h 0GP A 008 WiReRTHARPIRET

other with ral el n |s a ? e axl e,
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of the pair,_ o i.e rod air i € rods
one endquglgggﬁi 6]F‘€Cttlﬁg %% St Eaglb Sgcony! guide wheels that is arranged

adjacently to each other in the vehicle lateral direction so as to be in contact with the

guide rail, and is provided rotatably in the vehicle body center-side part in the vehicle
longitudinal direction of the guide frame; a pair of tie rod arms that is arranged so as to
be opposed to each other with the guide rail being held therebetween, is attached to the
axle, and is formed so as to extend from the axle to the vehicle body center-side; and a -
pair of tie rods each connecting the guide frame to each of the pair of tie rod arms, the
pair of tie rods being configured so that one end of each of the tie rods is attached



rotatably to the tie rod arm and the other end of each of the tie rods is
attached rotatably to the guide frane. [0012] According to anot her
enbodi ment of the present invention, the bogie further includes a turning
danper that is arranged so as to connect between the guide frame and the
axle, and is configured so as to restrain the turning operation of the
guide frane; and a restoring rod that is arranged so as to connect between
the guide frame and the axle, and is configured so as to restore the guide
frame to a straight novenent state after the turning operation of the guide
frame. [0013 According, to still apother enbodinment of the present
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t he VGhICh@ﬁQ@QﬁkQﬁﬁﬁ@f side in the vehicle longitudinal direction with
respect t?(bgi turning center axis of the guide frame. [0014] Al so,
accordi ng ? till another enbodi ment of the present invention, the bogie
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According to the bogie for a guide rail type vehicle in accordance with the
present invention, in the bogie for the guide rail type vehicle configured
so as to be steered by being guided by the guide rail provided On the

pr edet er mi ned gui deway when running on the gui deway, the bogie includes the
axle in which a pair of running wheel séis steerably nounted at both ends of
the axle; the guide frane that is arranged under the axle, is attached
turnably to the axle via the bearing, and is forned so as to extend in the
vehi cl e Iongitudinal direction; the pair of first guide wheels that is
arranged dja to each oth the vehicle | ateral rection so as to
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the tire of the running mheel toward the |n5|de of the curve. That



7 is, when the bogie on the front side passes through the curved section
of the guide rail, the cornering force in the direction reverse to the
centrifugal force acting on the bogie is generated, so that the | oads
applied to the first and second guide wheels are low. As a result, the
service lives of the first and second gui de wheel s can be prol onged.

In addition, for exanple, in the case of the bogie on the front side, the
di stance fromthe first guide wheel on the front side to the axle center is
| onger than the distance fromthe second gui de wheel on the rear side to
the axle center. Therefore, the |load applied to the first guide wheel is
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gui de wheglje mh@?umedmﬁmg Qirned in associao8 Gvitif @lch @M £he phir bhfe foise of

t he bogie agn, the ont si de he turnin enter a ide frame is
arranged ¥ the BHE OBlC T D8Nt ]Pcrﬂi%?‘fcindﬂ B “ashan ET% tggl’h‘élpﬁfag ‘é SUpRE gui de
frame is cgnhbﬂmdhcby}ghm tgthedeft,rthe hxls ane titeatuiger frane tue thived axihe,samnd t her eby a

Lrai 19 SLLEE o ohis U Makink NGBl AP b, R, At Bl SOrigbrot et | ng

can be p roves the runni ng éblllty
of the bd};5¢ e C[%@Z(PWWD@@ fm@wearmmgwﬁf@wr\e bogl e for a guide rail type
vehicle in aCC%Q@m& %E od 18 &ﬁﬁé&mhcmamtru&ﬂn m@elgﬁgéa%hfoﬂ{crrlaﬂn

includes the pair o t rts t ur nabl rovi ded
in the véh§ %qngfewwj Ii%%%;%zf» pe Bffo"tc}?éi %Eio 8“?1‘"%&“5 Q‘iﬁéf Prigtd 14 1 st
gui de wheelko Bmwiessubﬁth&gﬁﬁﬂfeafi@eﬁn $ocongedted ttﬂhe@pmiae"dmicp gaekefeeer in
the axle direct e EO thelpalr of fltl’ ui d aniels ei ng attached
Lo the vanteerengayn BRRoSt inufRrpRiath e Rt iR aTalen "5 o pa r
of fir st rguitdie \bhgielcas bp pmde sompand irt $iee. palinradditiohj wdtkedhid dmvaitdmias bei ng
connecte a r iy, of second
gxzfn‘?%lg G AlRs ar%teteﬂﬁ% ?Aboﬁéb&na p@@g% €Eogﬁigﬁ?)gn 1?%‘99%/& hg ﬂl% t}E)O

gui de whee upports whichis e€hi'c

center- sF@M@W&ﬁﬂﬁﬂﬁﬂxmﬁéxﬁgm@és$ﬁéﬁe, the pair of second guide mheel
supportS(ﬁﬁ@pg arranged so as to be opposed to each other in the axle
dlrectlon each. of the,

cond e whe bei n ttached to the
vehi cl e body cAkoefccerdd ‘(9&]@? {"Eﬁle f‘ﬁé‘ Egjl!ﬁ? ftyw?wﬁs gdgﬂcet‘ﬁﬁh %ir of
second gjéhleﬁkﬁ”)tmﬁhhorﬁlﬂiﬁmﬂ{)@@fur&lﬁﬂmbhﬁcﬁ%ieﬁmging&emw ﬁgwlc;d@rm@ﬁeéos;zshei ng
connect ed to each .qt her or
ot o r e T8E it Bme e S d0RERR BREADDS {oR0ieudd 3o 5 B forllPER 07° e
gui de r afulying hpokison ettbd geide lﬁyurteheld‘ ﬁhsgtsua'mg wddlmids guanged whaelos ar e

absor bedcoti’l}ﬁeclrfﬁe %ﬂ&&h&ﬂgsﬁé Bleng cf B%eh 5‘@1@1” LhE; ss&ﬂﬁléﬁci:ﬁrsg d%ﬁ)slte% ﬁkﬂﬁg from

bei ng transnlt e rane an bogi & e running

st abi | i tguids freme tq)@gusaaigb ﬁuﬁpmw@ép afigs ﬂtl%frmmepwwh@i e ﬁfi@ﬁtﬂraaﬁ
passengefisréford %ew{y Blgke ﬁ@&sb&ou{gm QuAdd séz\hﬁ)ﬁ of%ﬁd’@ﬁdct 8, mg&ks appl ied

ek e i 506 ond -1 L5F USRS B8 s B Riety e bltsdre can be
pr ol Ongadbra{iﬁlﬁk?ddcurrmg when the bogie passes through the curved section of the guide rail

can be prevented. In addition, after the bogie has passed through the curved section of

the guide rail, the guide frame is immediately restored to the straight running state by the

restoring rod. Therefore, the bogie can run stably in a section in which the guide rail

changes from a curved line to a straight line.

[0019]

Also, according to the bogie for a guide rail type vehicle in accordance with the
present invention, the center axis of the axle is arranged so as to be offset to the vehicle
body center side in the vehicle longitudinal direction with respect to the turning center
axis of the guide frame. Therefore, for example, when the bogie on the front side of the
vehicle passes through a curved section of the guide rail, the running wheel turns toward
the inside of the curve through a predetermined angle (slip angle) with respect to the
curve tangential direction at the position of the running wheel. Thereby, a cornering
force is generated on the tire of the running wheel toward the inside of the curve. That



8 Al so, according to the bogie for a guide rail type vehicle in
accordance with the present invention, the bogie further includes the first
gui de wheel supporting nenber which connects the pair of first guide wheels
to each other; the pair of first |leaf springs which is provided in the
vehi cl e body end-side part of the guidé frane, and is arranged so as to be
opposed to each other in the axle direction, the first gui de wheel
supporting menber being attached to the vehicle body end-side part of the
guide frame via the pair of first leaf springs; the second guide whee
supportln whj ch connects the pair of second gui de, wheel s to each

ot her; ?V'ﬁfén @5 bpeisongic BRel %lci%ﬂasgeﬁ HhrRyeh i ‘é‘ﬁqusseﬁfﬁwfdb%lwlﬁc fHk vehicl e
body cent &ﬂ’c-cﬁﬂﬁﬁn@&fr&c fthe te@ioh devekdeanthe mlfugaiaihr@n@ﬁﬁlg 6@ th@&:o&,ﬁ: ibe

d h I d
e e e
t he gui dercbulfitiee seindcd reespdithe fokt edceemhd made wbcelmgm bereloagat.e, when the
bogi € runs in an GHANEH BECHA,f R 18 1baklonthe ?rﬂiugs;élem}]ﬂéthﬁ&?cc of the

guide rail, shocks rece rst an econ

absor bed Bgm el mdc wher! §éé%/ﬁ1i§0méﬁ#c tg g #ide cem@rsr@écmgex/@ay thegdigtandge shocks
are rest rf%lﬂ% tom gﬁﬁ’dcﬂ@hédl @ﬁ% febreidd © thbexigubaler. f rﬁfé?ef&@dm% hgadbogi e.

Ther eby, bi | he bo npr o hat the riding
conf ort &P E§£ ﬁbﬁgégwﬂ d%ﬁ?%é%mﬂﬁﬂghg Lﬂﬁ?@9edXSAF§ﬁﬁ f ie&ICChe
shocks apift bethe fostighiictwitcst caurtsk 1ﬁatednngajw de wheel s thensel ves are

decreased by t fi.rst angd ond | eaf Ein p the lives of
the first and gg%oﬁacx ﬁHﬁ' %wégﬁ} gﬁﬁ%ﬁﬁﬁ ?bﬁm “C%"éﬂﬁfﬂgF si nce
t he | eaf agjrof ﬁi@guxdﬁrmhe asreerdnmd wdramt oUthcrranitcs posanm ofthd atle. cherefitre,t he
first an ui de
first ﬁ%é@ﬁ&{‘ﬁ‘azﬁpi s hiidogRE Y Lo F@@g@@%&f RANERIBELA hebne 0

t acene ﬁ comes | on e i ntain ty is
al so i npli@y @ﬁe flegigpol) that the axlefplews the awidei e & thabsiprsifigcande a gui de rai |

type vehigdignicd easinos peifecdivitficl Va8 IRMunhMEMHiRR orthiesdangi e furt her
|ncludesZiBB£f|rstgﬁlgk whi ch conﬂgtts t he pa?% of f?rst gui'de wheel s to

each oth nd is arranged so as to tilt with respect to the guide rai
the first |inkAbupgootdinhiodhe begipfami ghidb rail tyievahidie Me&c&@dlyceamdt ﬁ'iede part

f th ide. to th d
o et n st fyBlfon. iREbdeic Rl M SRR phir S ER AL DR liRel ol "
at t achedisrtemallziprovidast mhlee vehicle bodsnendssigppart oliha gutde franre theghoak fakisor bi ng
mechani sEilayhad st elRldkAgediBck 10Bs obhiRed 6PERM dildhlty WRiaEa connect's the

pair of second gui ? e ot h er IS arran SO as to tilt
Wit h res%&?fme &a@h@' @mva!éo &rsr» gui ﬁwh@ﬁlé §@e@ﬁdchqddk tha ysbisie beghi ch i s

provi ge?eﬂdimdd}@lrﬁlﬁhh@ L?Ld@ﬁdmew&a?ﬂ 0$ tlﬁﬁaaﬂ&fﬂf (ftﬁditﬁwﬂééi g@)ﬁoﬁ@%d thde
secon i n i ve e

O e RS Red ol e RO Fmt She S A Dbl
rotatabnhepmrbhmcmﬁtgndehhnﬁssmnmmnﬁndtatu@mbBQﬂowdmsnnﬂkvaﬁaebbdﬁg

nmechani r e 0 e e. bogie runs in
mechani S Ak gaﬂpﬁhﬁ;mwc LRl QbocdH rgu%c bfiee 5N R2n20 ol o

rail sr@o"@ksedrsg@éut@/b@iomow%@ ach §th€aﬁdh§@l§1@mhﬂ‘cgmrd®aWQltspfaref absor bed by
the tUr@bé&xd%ﬁ;c{c%lcfelsrb%ﬁngadiﬁcﬁé%ﬁgnﬁjeszfﬂ‘iéboc‘fﬁ@éﬁ?&lﬁ&’e‘aﬁ Y do!‘%ﬁtd LL@@ shocks are

restrai ned from bei ng tra mtted é frame ‘a oqQi e.
Ther eby J3{1¥e"14 § |Q§&‘%E9é‘b‘i’ sepqndggui %%h%é‘i‘}ém?@ “ﬁlﬁh‘éi?@ﬂ‘)f%o‘lmldq he riding

confort vﬂ}%ei@@&ﬁlg mmccaﬂ tb Bectv@hérdyahe @lﬁbcﬁlzﬁﬁoﬂbmg 108 OVRétefof¥, Sthen$hnce t he
ied.to the first enselv S, ar.e

hock
decr oashEBY R Rl net B e FFICEN Manalolat Fried EREHES R y. (e
| i ves ofectived by thet{iraahdsecamniceuds whealhare labsorbeud lb;ethprsbmmgedrm@méﬁ

pescr ! PhiPfhe ShodiGr R aMiRGPRLARH: ronamincdTh A fud hn@all AR pELEW of 2

bogi e on t |on a guide
rail typberglhihs r@nmﬁga@bémaﬁ&@ bﬂgﬁhs anmomi se bth#o therniding @-‘fmf()hle)fpr esent

i nvent i gfyien ngers in memel@c% Begu'rﬁ)rcwegnt A\moev,vneé tHeRBo bR EIRNOWRE fifke Fi gure 1,
bei ng vi ewe n& g ehi cle bo X %
and sccond guide wheels hcmselvcs ar decrcascd y the shock-absorbing rods, the lives

of the first and second guide wheels can be prolonged.
[0021]



Figure 3 is a plan view of a bogie on the front side in the vehicle

| ongitudinal direction of a guide rail type vehicle in accordance with a
second enbodi ment of the present invention; Figure 4 is a plan view
of a bogie on the front side in the vehicl e | ongi tudi nal direction of a
guide rail type vehicle in accordance ®%ith a third enbodi nent of the
present invention; Figure 5is a plan view showing a state of bogies
at the time when a guide rail type vehicle in accordance with a third

enbodi ment of the present invention passes through a curved section of a
on the fro 5|de I n

id il Fi 6 i . f b
Phe veni cl & | ordseairbined dschobist R elp Bt S isaoutirah,
accor dancgrestint Mthfmxutﬁcfbogmﬂndhmmiu@‘s thi&rgp perienthdehappbitiog ,mcmbcr Fi gure
71s a p'@ﬂ;}gl‘{ 'c&%e&é e E’a?;lgéfeﬁr‘.?t eglﬁ&nwf]{e?ﬂo c%'cﬁ'%tﬂc? zkpgaﬁ‘gmx% ﬁsfif ﬁﬂﬁn f udi nal

direction 0 n-accor
ermbodi nenwhigh IStmevléNamelhtﬁ vefnvie poilvad-side part OFﬂmgtedesfrarsc,amélisam angedwof a

bogi e on Lhent besediBich Btﬁchﬁlmsaﬂeldﬁeammwm 1d6‘k\‘h@&tsh€;ﬂ)r91fx a guide
ment resent

|t hi
.rﬁ'vent?lgﬁngn?bér ung%&wé?éﬂ%”cﬁw&” lmdga S'%éed;afb?fo ethe gRidg frameadin 4 Rpoi
seczI l 0na|0|f\ﬂrﬁ\£\eaflsﬁsﬁlig@9ﬂlle\seémd g&mg\mm a;;:?sﬁdiﬁg ®afhbenwiith aozgm?t@@hd it df or1 Oa
ul de r al | acC anc Wi I NVENTL,l ON an
2gure 10t peehB 3R Gheflyf pAG TGP e of Pl STl FEA BN o €
| ongi t udipnadtidedi in eélod vahml@bo@_ eomveiteiparialf tipgude fraire, andie avatiedlse 2s Rest  Mode
for Ca”)f)' %9 (9&1 1& %fch oﬂYa?Wi{h%%x{cggi%ﬁ%oﬂ: 'ﬂ?i&cg{i@ggﬂd%e dsuﬁ%()r in fb?ﬁ'ee for a

gui de rait i n_accordance Wi
pr esent mwxém b@nz, witaahed swihp eclisle oy eantal-side pat of theqwidediatheviadeonpanyi ng

dr awi ngs dx'r:bgbhrcﬁnc?-iehﬁs ik a”TP{ér@JWr@fw hén lﬂ%%(%l@ﬂlﬁs hﬁaﬁﬁ;@z@& sédu@ﬁ ofhet he
vehicl e di nal, diréction of, t ui de Tail e venhi accor dance
Wi th t he PRRS Qoo of e rgdidgye af Hpoisrsedvohy |ft5§}r3€8 seqond gaidont
vi ew of winecibogibssabenby the gt 8edondieiBariNg S wegedthven, iftbthy 8hddkk ardbody
end- si derestramed from being transmitted to the guide frame and the bogie. Thereby, the

running stability of the bogie is improved, so that the riding comfort of passengers in the

vehicle can be improved.  Also, since the shocks applied to the first and second guide

wheels themselves are decreased by the first and second leaf springs, respectively, the

lives of the first and second guide wheels can be prolonged.

Further, since the leaf springs, which are not worn-out parts, are used to connect
the first and second split-type guide wheel supporting members to the guide frame, the
replacement cycle becomes longer, and the maintainability is also improved.

[0022]

Also, according to the bogie for a guide rail type vehicle in accordance with the
present invention, the bogie further includes the first link which connects the pair of first
guide wheels to each other, and is arranged so as to tilt with respect to the guide rail; the
first link support which is provided in the vehicle body end-side part of the guide frame,
the first link support extending to the vehicle end side in the vehicle longitudinal
direction, and the first link being attached rotatably to the first link support via the first
shock-absorbing mechanism having the restoring function; the second link which
connects the pair of second guide wheels to each other, and is arranged so as to tilt with
respect to the guide rail; and the second link support which is provided in the vehicle
body center-side part of the guide frame, the second link support extending to the vehicle
body center-side in the vehicle longitudinal direction, and the second link being attached
rotatably to the second link support via the second shock-absorbing mechanism having
the restoring function.  Therefore, when the bogie runs in a curved section of the guide



[ 0025] As shown in Figures 1 and 2, a vehicle I includes bogies 2 in
the front and rear sides (the rear side is not shown) in the vehicle

| ongi tudi nal direction, and runs on a predeterm ned guideway 3. In a
substantially central portion in the vehicle |ateral direction of the
guideway 3, a guide rail 4 having an f#-shaped cross section is laid.

[ 0026] As shown in Figures 1 and 2, the bogie 2 includes an axle 5
extending in the vehicle lateral direction. To both the ends in the vehicle
| ateral direction of the axle 5, a pair of running wheels 6 is steerably

attached. Al so, on a |ower surface 5a,of the axle a pair of .supports 7
s provi dét 940" SR stEt BpRLe Bns R FEoReR gs tpadt Srdernd Hel
t her ebet welesels dro abaehddibgrthe atrmiag lod der fimnahd/ecodd Bdshrespectibelysamdpbe t s 7, a

pl at e-sha frane 8 e i.ng toward it Lele ¢ L, sl de | r.ovi ded.
On an upp%g sua_?%g%gg&‘%?&%@%#%‘éﬁ@l@%d ‘gﬁ%%/gﬂ%‘gg@}’%gdggﬁﬁfg@d@'( f@irep(g)g anpl e,
R gui des)thareningrstabilésy of ffledme]e is improvedssoghavthe fidingicguniers of passenger obet ween
the guidgpg é‘%ﬂic]éc gsd BEinfprbfed: R8RS the Rk HIRd RS A% H8Tdmd B&naui de

frame 10 1s forned Into a recgtangul ar shape in pl'an view, and | s configured
by two | ailerenckdhemsehyps erodecgsapehbl tg thipingef tgfé'rr%ﬁ pesaad ok nal
di rect i oRegpBeiviehyp therlpRS YEMS Firtraatescohd g@mmdimﬁb@tﬁﬂoxbhgecend portions in
the vehicle longitudinal direction of the two longitudinal frames 11 to
each other. Each of the longitudinal frames 11 is provided with a bearing
hol di ng eidEesdiptien bétidigwimgwar d t he vehicle outside at a position
correspo 2@? to the axle 5, and a |l ower surface 13a of the bearing hol ding
menber 13 hotds the bearings 9 on the frame 8. Thereby, the guide frame 10
can be turned Eigoreg! is atplen diew dfladiagid omide frost side inptheivghicks lopgitudingl r espect
to the a Jré‘cténm%g;da%a@ WS chicRITR 288K ce QDS FRY chBBJiaRAL 6F theprdsairat i on.
11 [ 0028 , showi in Figures 1 and 2, a pair of first guide wheels
14 is pr8VFEEY:in a vehicle body end-side part 10a in the vehicle
| ongi t udi nal dFigeetd @n fafnt Vieey gube&ogie dhBwd th Fibe: Rakigsfiewdd Hémghd de
wheel s 14 i, rranged,so as to be opposed to each other with the guide rail
4 bei ng H@"@e?ﬂ@r dfet'een. Each of the first guide wheels 14 is arranged
transversel y skBigas 3tio alplan viceofindogicwint the Sonosidsindbe seldeledondimdmalla of t he
gui de raj:l.. : | : [ Ak i ‘ : rotatably to the
gui de fr%’%%ﬁ%%g?g&ggrr%ﬁgﬂsglrjlhls a’t#"ta &rlbgam["%{hd%fg%% agg‘g‘g?]rc lq‘loqff{@r'b(@econd gui de
wheel s lgesent pveyiiafied in a vehicle body center-side part 10b in the vehicle
\INﬁng: tugl nal qrigﬁewig@ pfin \Ii&tﬁogg'bdgiefornémﬁfr%&sia_ﬁ% tﬁ?h&hi&.é_lc?%@t@ﬁﬂagu! ge .
eel s ig arfan S0 as tq be opposed to each other, with the guide rai
4 bei ng "@Cﬂo?ﬁ'ﬁ‘%‘%g?%@éﬁf’e Eefitie df “‘&ﬁé‘f%‘éﬂ’h@aﬁ&rﬁén\?ﬁ@&@t 96thfs arranged

t ransvergedeyt $0edtiont 0 be in contact with the outside side surface 4a of the

guide rail 4, ;and the central portion thereof is.attached rotatably to the
oui do 1 rame 1670 52 s SRR IS Ry 8 Pte BB Gass o o A AR R SEIAY L0 e
shown i riypd gaide iy acaoplanee with v itlird gubedimentld the prson idedtiompassemi ng wheel

near by ngroﬁl%h?lauﬁﬁd%&%oﬂ@g?x&gﬁidﬁgﬁ; pair of tie rod arns 18 is fornmed so as

to exten he vehicle body center-side, A vehicle body center-side end
part 18a of edégwof ivhplapview oite begig on thedrentaidgdnihe whishtilpnededies- si de part
I'la of thechandiddsddall of feavmidld imfcchlian iivag a figPenibbdihencimpect ed to
each other by one of a pair of tie rods 19 forned so as to extend in the
vehi c| e PFSSERIMEYS"¥PRect i on. A vehicle outside end part 19a of each of the
tie rods 19 i Figakd Adheslan olcat aftd Yogioon te fwehisidk én hedyhreinbagitwiigtd end part
18a of the tic.od.arm 18 via.a jojn 1S 0 o Lcle cepter side end
part 198”8‘1““0&?({?? %f(%trﬁ}éJf}fplce‘}eﬁlocﬁs’nl‘@cérgglgﬁetVgilgﬁ‘gg ﬁﬁgﬁ%{a g@‘?vt? gﬂ *he vehicl e
body ceptesenisindmtipmrt 11 a of the longitudinal frane 11 of the guide frane
10 via a joi ngjsgle g Al DAHORWAt RPN IHR Adiesifik FHhESehiklt 1513%% odi ment, a
bogi e on the rlgar s@lc? %F t he, vae_hi cle 1 has ‘fnhe, sarrecc]onfi 1r atﬁjlmgn as that
of the aibesien@ésaridsad! bipsoghislsnin accordance with a sixth embodiment of the

present invention;

Figure 9(a) and Figure 9(b) are a plan view and a sectional view, respectively,
showing a modification of a guide rail for a guide rail type vehicle in accordance with the

present invention; and



[ 0030] According to the bogie for a guide rail type vehicle in
accordance with this enbodi nent, the bogie 2 includes the axle 5 in which
the pair of running wheels 6 is stcerably nounted at both ends of the axle
5, the guide franme 10 that is attached turnably to the franes 8 of the axle
5 via the bearings 9 and is fornmed so Hs to extend in the vehicle

| ongi tudinal direction, the pair of first guide wheels 14 provided
rotatably in the vehicle body end-side part 10a of the guide frane 10, the
pair of second gui de wheels 16 provided rotatably in the vehicle body
center-side part, 10b Qf t guid rame 10, the pair of tic rod arns 18
that is attachediws l0Hea g éﬂeNaﬁﬁg?eepeﬂbﬁeﬁoewﬁ?sm%c whidpdomgydinghe 12
axl e 5 toditdegion 8hi cdrevehdehal geidt edit Spelechiard the pair of tic rods 19 each
connecting the vehicle body center-side part | la of the |ongitudinal frane
11 of the guide frame 10 to the vehicle body center-side end part 18a of
each of tBest phide fof Cariang Odt terdsveb@pont he pair of tie rods 19 being
conflgurqg %ﬂ that the vehicle outside end part 19a of each of the tic rods
19 is attached rotatably to the tie rod arm 18, and the vehicle inside end
part 19b lgrst Egdedsient he tie rods 19 is attached rotatably to the guide

frame 10. Thereﬂteég,ﬂe foMa :rmdchﬁlz | @hRIPBSRES bRV & e s bi on of
t he gwderall 4, rane 10 are turned in

associ at i'BRPEFEH v@fgeﬁaorbwﬂ&o sa ‘f%@%ﬁgwtﬂa?ifef%e IoHe 24PMPMYIRe pair of tie
rod ar ms dt8wvingherkipyre 1dyeplanvieéhef aasgem tihfrohr didieeinghié dehiclaildngdtullimalcur ved

either t e ri t ort t he xe f I 4 10 are
turned i (r%{”ie}ﬁ]t ﬁ %n‘f .“% m:’e Veqj%}‘“ ’m% Ce‘erlthQ aﬂ’ar Eg%ﬁll”nteﬂg ﬁg‘ﬁm ng

wheel s 6 poeseniipvantions afignreThisraefart ojew hﬁthmbpgwa;hdwn e Flgiukeel . dfeirighe r unni ng
wheel 6 Q?é%ve@?rd?ﬁ%%hﬁﬂ:% rgnmé ng unevenly. Also, a large tie

rod that connects e palr running wheels to each other as in the
convent i J){Pfh?ls]exanpl e need not be provided, and the tie rod 19 has only to

?ﬁ for méd fso a%stfgoxﬁ%{]ﬁ“ig?@bl%nﬁgcﬁ'vém% 1t1H&uHéaseodg§Bt§ hzaahlr)ﬂmlﬁomgangqe%ect ed to
€ gul de. er ore spa (0) e DO econes
smal | asSEEH{IT BEF S H AR eBRE i Ghiste BREsiasl ectpn aedrns rde. bogi e 2
can be npﬂdcmma@gumwsy ze. Inasubsianﬁaif)t temiral pmhmki:‘n thb@ckiolMewtadl onal

exanpl e, e rovided.o he bogi e 2,
so t hat gﬁ%@ﬁr u& R"fa?,t he @S:}% Lzl%ge@gnggp ]dr?‘ﬁ 055%“2’8” I%G 1sing an R

gui de as[(0BéJ beari ng 9 the structure of the bogie 2 is nade nore conpact.

[0031] Second fulipdl{WHizures 1 and A H09bFienhciBu@UindRId SbkichdiRE V@RI Cl € 1 1

accordance with secon di ment gl esent 1 nvention”w now be

descr i betpmﬁmwr@rfafeé%@b tB) ?%B%c‘é’éhﬁhﬂ‘?u"ﬁ clerlalgrah dgectmngfithe axle 8, @ pl an
Vi ew gf @ub&!gnl Bnigp wmbgs%rjmbe@b@ewg&ddhe A\Iﬁﬁbﬁh%\kfé}%&ﬁabl@%‘@ﬁ1@'&5&1?%’[' O?hof
a guide rai icle.i ccordance wi nt of e
o Ssent 4 bR FBRoN Aiscr wUS AT HERT oorate ithdReBREORY SPARABIRT e t o

el enent shelebdtwaere tihaddibior, @s lbwesedeipd{aacted tha stiperalox glassicpebed
enbodi t.her. t

this ”Efj;%l'le ngﬁ?leﬁcﬁﬂgw‘ﬂdﬁ%p\!e@ﬁ% éeq sﬂ?c 1§ﬁ;0\#(§e{ihe agn n%)ng fa]ccf ﬁ%"%m e 5
is pr ovithiefrane Bharg- -shagpad hwnagm%?fmzcﬁxamée daiwider) asr arsanged.f or ned so as to
extend trggife vehicle body end-side. An end part 22a on the vehicle body

end-side of 'the arm 22_on the rlqght hand side with respect to the vehicle
runni ng di r ectSoROWA Bigkeni lcnd Db oalreshdicsiuaee a4 angi the axle Sha ghigAgi t udi nal

frame 1lkaefe tthie pasiidial. f%@‘%uﬂcﬁ fednge CORTBRA@intca &@th&lhﬂ"'ﬁfap@% Aah ur ni ng
damper 23 extgndl n er al | rection, the 13 turning

danper 2§ &U25H é';lrggtbggwgsz%mﬁ@gfbﬁlpﬁs 'tntﬂl?n “Speration of the
gui de f lampiuddaldiectiohend e chisvdrspésses 12 homwgtmgab@th tivechdsectiomgrin ( not

shown)  @f, \}emﬁ:i@f%gﬁucﬁﬁﬂ[ldirﬁction of the two longitudinal frames 11 to each other. LEach
of the longitudinal frames 11 is provided with a bearing holding member 13 extending
toward the vehicle outside at a position corresponding fo the axle 5, and a lower surface
13a of the bearing holding member 13 holds the bearings 9 on the frame 8.  Thereby,
the guide frame 10 can be turned along a two-dot chain line (refer to Figure 1) with
respect to the axle 5 with the guide frame center O, being the center of rotation.



[ 0033] Al so, the end part 22a on the vehicle body end-side of the
arm22 on the left-hand side with respect to the vehicle running direction
and the vehicle body end-side part lib of the longitudinal frane 11 of the
guide frame 10 are connected to each other by a restoring rod 24 extending
in the vehicle lateral direction. The ¥estoring rod 24 is configured so as
to restore the guide frame 10 to a straight running state after the turning
operation of the guide frame 10 (after the vehicle 1 has passed through a
curved section of the guide rail 4). Al t hough not shown in the
figures, | n éhls enbodi nent, a bogie on the rear side of the vehicle 1 has
t he sane E@ﬁ:]guratlon as that of the above-descri bed enbodi nent. [0034]

Thus, accordi ngag on’&aﬂﬁnb@@r& f oid A agpsiircler firsd giuiﬁayﬁrﬁeelﬁm & [@olidedBCOr dance

th th I t he .t hat
\émrrange:jsgcg’wcggg?cg? nﬂ‘icffargg@\m@é n%ﬂ‘icce ‘Fﬂgétlﬁgmg‘[)%‘“ ioH Og%eg%‘ier a“%"l b%of the
| ongi t udi Tiad pdir @ifierstighidef whiwds ghlsde“afxgezeﬂrm #6500 bndppdeed & machdtlpr ovithdtbed on t he

frame 8 25 #&%]%e‘ﬁg%éf@ﬂm&e‘ﬁc 1 'ggd&ﬂoﬁﬂe ﬁ?st&;gicfc%ﬁcrgﬁszlrﬁ %Eﬁ?ﬁgilérm ng

operatio rame resto S arranged
so as to tamsvrsedly Efe@w?éw ip entg@nyith & pusige side sgrif@r@ danfithe gyidofailihand

| ongi t udipatbedifappBridd dRbedrieatidhdBrofdi@ne 1d eanshd andl 022 PR AR on the

frame 8 of the axle 5 and is configured so as to restore the guide frane 10
to a strai ght running state after the turning operation of the guide frame

10. Therefore, Athen palrofbagné glidoagires It6hs pwy’ﬂcﬁl iaurveidiesiagltyi cetepkide he
10 i

Pestrai nadroyo HRERT Rt A afley M5 T B0 paRHY 2 Tpe RETRLREPIE g when
‘the bogi eulliepdwshs] 6tihaoagiedtshas tuboenposettoi canh ofhet withgbe glede il 4 Yeiman be
prevent e‘i’l}pid' tﬂex%ﬁ&{vgéx‘?” ’Eﬁ% E?? '[hets@@o ghcfe “hdlds i%?ssa?z%ﬂﬁéd‘tg%%ksg&%o %%” ved

section o frame Iately"restored to

the strait@he u?r(i@ﬁivﬁ(&htjrlbtt%ﬁ@ﬂ%gie siﬁ@w&@@&ﬁﬁﬁgﬂqgﬂd@z@ﬂ 4red Besealalprgiosogi e 2

can run saddis dithcBeSRAMAIIN td the Wi delTrduite] @Viad8oladibh shaff pANges froma curved
line to goqslzé aight line. [0035] Third Enbodi nent A bogie for a guide

rail typ hicle in accordance with a third embodi nent of the pr esent
invention wl Ihmhwdnﬁaddﬁﬁmj Betowntil Figatet enedr 6{id lod agaec d8payvided

dr awi ngs. VEEW gi nt s elnthe
vehicle | ogé%u@ \ﬁ% é&&} &?F%#%& ft a%e e rjglle%gmggle J (ﬁ 1%5%6& dance
Wi th the tskiasth ertbutiorthavehadic bpdy cmrﬁﬁ&enﬁ wfmdehmijommctrfmdemml perntbodi ment ,
the sane %mmpb&h%f%hmiddegmgqg%h@ IeBhiSictAY Bhier- tifepad @ﬁh{_n hose

expl ai ned in bove- descri bed enbodi nents; and repgate expl anation
t her eof .émta%uflﬂ@hfrmpeééef the guide fr‘wi%ﬁr@ copprsindigmech albeshoe ¢fe Fi gure 4,

thﬁ c;ent grpgame ?(?dsqf9 Jghﬁecasdt & 19 ekﬁmam ﬂli&@@ﬂlcfdla@&ii uﬁgaﬁ)nOI fasedhidi @ht he t
vehicl e bo ent.er - si.de.i n vehi 0 irecti respec
to the gui® Hé ﬂ@a’éaﬂ?g bo ? "’t’i??iﬁ?ﬁ {l%ﬁ{]%‘fm&’f erPglﬁ‘éz)vg Al t hough
not shown cémtert mée tadopares8a afrihd tié¢ sodeaminokfi vmat;mnazmogai\bo cmvdhlxr&c taagr Ssi de of

éﬂﬁoé.‘eﬂ;ﬁ%ﬁe [%6@%‘15@0?9&33 ﬁgﬂ{&fd&%?ﬁé ?s”atf%éiretcf@atu%ﬁyf Loht%%%g?}ﬂ% Vlaﬁ)ﬁﬁc[ b gegogl o

for a gui eenteradific parpl axdithe loagityding drﬁndhﬂc@ th ghide ﬂmameeh@bodaymmtmpas ses
through a cur Vfﬁ%o%gﬁhb%o% ib A e if %4 elh%(ﬂfﬁ@x'nah Bg%e oF'tﬁlHreQr sdd s a plan

view showing a sta ‘h[an rear bogies icle | at
the ti m@hierehidie I hanihesamg cp sps B afit I@f}ﬁhowpé*cms@ Pwéﬂ@mﬁa@ses
t hrough [pbs]curved section of the guide rail 4.

According to the bogie for a guide rail type vehicle in accordance with this
embodiment, the bogie 2 includes the axle 5 in which the pair of running wheels 6 is
steerably mounted at both ends of the axle 5, the guide frame 10 that is attached turnably
to the frames 8 of the axle 5 via the bearings 9 and is formed so as to extend in the
vehicle longitudinal direction, the pair of first guide wheels 14 provided rotatably in the
vehicle body end-side part 10a of the guide frame 10, the pair of second guide wheels 16
provided rotatably in the vehicle body center-side part 10b of the guide frame 10, the pair
of tic rod arms 18 that is attached to the axle 5 and is formed so as to extend from the



[0038] As shown in Figure 5, Ais the distance fromthe guide franme
center 01 to the guide wheel 14, 16,0 is the distance fromthe center axis
02 of the axle 5 to the guide frame center 01, and P is the surplus
centrifugal |load at the tinme when the vehicle 1 passes through the curved
section of the guide rail 4. Also, CE]igds the cornering force acting on the
runni ng wheel 6 of the bogie 2A on the front side, and CF2 is the cornering
force acting on the running wheel 6 of the bogie 2B on the rear side.

Symbol af denotes the slip angle of the running wheel 6 of the bogie 2A On
denotes the slip angle of the running wheel 6

the front S|de and si;ggaol ar
of the bodiles Fthegrhickebady saptessside an geszpgir of tie rods A gaghyangaingdbe i ng on

the fi rstvcmwm@omter-%ﬂieqmtm@obm@l @1@2‘&:{%! rﬂa&efzrmtthesgxﬁ&: fr&n@w&(gssegF Iby
X X

the follo or ad .on. front 4
-0y ) B hitiaty Ron Mo i Red SO S oh i€ S 16ethaetneel L6
of the bag”ltfe réds Chbdihg confyutedsiodiatitise eelm:lesssm&tidmdtﬁaﬁ 1balof esdhng theotierul a:

(gli*' ﬁ%g%%%‘?w&ﬂp 8%[3&)@’ gq%c tie Mf?{) a?‘)ns{géglpé 1}%: \{C‘%’MC] @imdc% %P?‘n&% R whi ch

the U|de essar ? storlng
for ces [c@0f the tie rods hig afterdgd M&ablo’tibrﬂgc oride @mé&)onahg@ e, wiesdhe 16 of

tP Rg 90?1 aogg ?%hasE&tho%rg!é %%Lud«%d L&oti8K RY &fesggd@bautm %hcf @Jaé 9%@93 fgfafd@mne 15
Also, thd0 Ojapaymsadn 10T 0B Pi""?lr?é“”? P‘S@’i V@&h%mwetéq mﬂa oenq His n%'gaf) dic2B on
the rear r&d ggnd 1I8. eXliHefSyeslehyn the@adeoh lvavitin thef giidatlad 4 is curved either to the
right or to the left, the axle 5 and the guide frame 10 are turned in the same manier, so
that the steering angles of the running wheels 6 become the same. Therefore, the tire
and the like of the running wheel 6 can be prevented from wearing uneveniy.
Also, a large tie rod that connects the pair of running wheels to each other as in
the conventional example need not be provided, and the tie rod 19 has only to be formed
so as to have a size such that the tie rod arm 18 is connected to the guide frame 10.
Therefore, a space required on the bogie 2 becomes small as compared with the
conventional example. As a result, the bogie 2 can be made compact in size.
Further, unlike the conventional example, an actuator or a steering rod need not
be provided on the bogie 2, so that the structure of the bogie 2 becomes simpier.  Also,
by using an R guide as the bearing 9, the structure of the bogie 2 is made more compact.

[0031]

Second Embodiment
A bogie for a guide rail type vehicle in accordance with a second embodiment of

the present invention will now be described with reference to the accompanying
drawings. Figure 3 is a plan view of a bogie on the front side in the vehicle longitudinal
direction of a guide rail type vehicle in accordance with the second embodiment of the
present invention. In this embodiment, the same symbols are applied to elements that
are the same as those explained in the above-described embodiment, and repeated
explanation thereof is omitted.

[0032]

In this embodiment, as shown in Figure 3, each of the frames 8 of the axle 5 is
provided with a pair of arms 22.  The pair of arms is formed so as to extend to the
vehicle body end-side.  An end part 22a on the vehicle body end-side of the arm 22 on
the right-hand side with respect to the vehicle running direction and a vehicle body
end-side part 11b of the longitudinal frame 11 of the guide frame 10 are connected to
cach other by a turning damper 23 extending in the vehicle lateral direction, and the



PA] = (guide load on rear side) - (P14)- (2 x CF2 x (A - 0)! 2A) in which
the guide load is a | oad necessary for steering the tire against restoring
forces. [0041] Thus, according to the bogie for a guide rail type
vehicle in accordance with this enbodi nent, the center axis 02 of the axle
5 is arranged so as to be offset to thH& vehicle body center-side in the
vehicle longitudinal direction with respect to the guide frame center 01
(the turning center of guide franme). Therefore, for exanple, when the bogie
2A on the front side of the vehicle 1 passes through a curved section of
the guide rail 4, runnj ng wheel 6 turns toward the inside of the curve
t hr ough alﬂuﬁ'ﬂ%é%?% ﬁéw%@v@ dsgias i e wddenjunng argpaleen eighe guideur ve
tangent i afrarlé [ @Ghb® thealehichel pasdstth@dghh cubedrseaimn@ondhean) 6f (iEheieby, a
cornerin Igrce CFl is generated on the tire of the running wheel 6 toward
t he insi f the curve. That is, when the bogie 2A on the front side
passes tHpPeiigh the curved section of the guide rail 4, the cornering force
CFl in the dir on the bogie
2 i s gener at ed s at fRRHEEa o hO RIAPbLS HARHAL L 68 afin 32 il 01 06 g
wheel s 14efirhandigdewisbresoreip tlmsvehwieerglumng dirggtieand be veliviedody endraidei r st

and SeCO%ﬁrtQ@'b@?tﬁé"]@ﬁélﬁxdﬂrﬁ] ﬁfi&ﬂelﬁofiﬁﬁ ;,Qeddoxrr@h@maﬁﬁécomcaed tol ddciR@@ibs | on, for
exanple, .in the case n t he (Ijront side, the distance from

the fi rstbygdP%i%“%@é|241%w@ﬁmﬂﬁgﬂ¥€r akqirecHen.c shiCIPSIQLng Il t he

axl e 5 i sohfynget sd JBaﬁ risnere dtesgtﬁdm&mﬁ&i wm metr@gmqmdmgg sde: athedlc mign t he
t he Io d applied

de to.th f.the.axl.e 5. Th T
oo 2 Seph SERSE A g DR oIS B oS LR EP!
t he servotielguide raif 4).he first gui de wheel 14 can be nade | onger.

Al so, for ex ambtﬁe%llglftl E’l?)»ﬁﬂﬁﬁmﬁlféﬁljas 19?1% %n&%@‘dm& rEﬁ)o f O(ﬂ'lt th? 'réjd? ’51dte

turni ng center axi of the
cent er a%the gghiske Iths thegamesson alerﬁ@wweﬂwt tethg abeies- dqsgrﬂmdmahoslug@mded by
the gui dgosaj | 4 sonmewhat prlor to the axle 5, and thereby a trailing
effect such that the a t he gui.de fr 10 so that steering can
be perforned eadth ﬁccp’gg h‘cg‘ﬁﬁle x\ésfl 1?*‘?7"&‘1‘1&7%%“51?@@ FLARGPISgneS wikh m‘%y of

t he bogi t&n%ﬁmbﬂ@ﬂﬂ]bo@&dhcﬂbd&ﬁh@ﬁhﬂﬁ@tiampcr 23 th&t baguspcdan a8 1@tighectr ai | type

w1 nov BeBEBETRER et fnd ake P 208 PR RS SR Biap kG TG ST R il s
Fi gure @rdnge &0 pmchﬁnewm\mcprrmadajhm the dranteheof thomklesh abd 1§ portfiparadetol aslte
| ongi t udi.gal ip ﬁicn%s,#g%e%oa o@medgﬁu&@frsmmeanmm ﬁés%rfllgb@é;ﬁ@[}ﬁ@ﬁce with the

fourth enbo resent 1 nventi on. odi ment, the sane
synbol s 3B 35de coRcst 'é‘ﬂ’éﬁ‘i“s‘ g pghiclgrhody ﬁéd%%waasl Ibrbde lesxgjttaiméd in the
?ggzg] dergid Dest aebed Manes.0 adehd 8B pabvaledlanad frafe BRELROLxIE § i t t ed.

is configured so as to restore the guide frame 10 to a straight running state after the
turning operation of the guide frame 10. Therefore, when the bogie 2 passes through a
curved section of the guide rail 4, sudden turning of the axle 5 and the guide frame 10 is
restrained by the furning damper 23.  As a result, vibrations occurring when the bogie 2
passes through the curved section of the guide rail 4 can be prevented. In addition, after
the bogie 2 has passed through the curved section of the guide rail 4, the guide frame 10
is immediately restored to the straight running state by the restoring rod 24. Therefore,
the bogie 2 can run stably in a section in which the guide rail 4 changes from a curved
line to a straight line.
[0035]
Third Embodiment
A bogie for a guide rail type vehicle in accordance with a third embodiment of
the present invention will now be described with reference to the accompanying
drawings. Figure 4 is a plan view of a bogie on the front side in the vehicle longitudinal
direction of a guide rail type vehicle in accordance with the third embodiment of the



In this enbodi ment, as shown in Figure 6, a pair of first guide wheel
supports 25 is provided in the vehicle body end-side part 10a of the guide
frame 10. The pair of first guide wheel supports 25 is arranged so as to be
opposed to each other with the guide rail 4 being held therebetween. Each
of the first guide wheel supports 25 il arranged so as to extend to the
vehi cl e body end-side in the vehicle Iongitudinal direction. A vehicle body
center-side part 25a of the first guide wheel support 25 is attached
rotatably to the guide frame 10 via a rotation shaft 26. Also, to a vehicle
body end-side part 25b _of the first quide wheel support 25, the fjrst guide
wheel 14 Prescat inyewian. r & disgphodimgnt ﬁt@ Saexeﬁi@ﬁlssqﬁ%ﬁ@pi@é.w plsownfs that I'n
thi s enmbogt @RMameas t}ﬁié@wg)ihiﬂecﬂlﬂué ab&ue-ddaerikrhirghwlilesty, @ddesdat@ parts 25b
of the pair first i eQ$£eel supports 25 is connected to each ot her by

of .fi} gu
a shock- SBOBIBHALIFSAT 5 PP Endi ng in the vehicle lateral direction. The
shock- absjefbélng rod 27 is provided with a stopper (not shown) so that the

first guide whegl,. . 25 1 t rd 1l oGl ody. center
Si dor and ¢ hor o HEURARISacH: HBuRch il 4 @?%fﬁst%z%mﬁﬁ% s 25 is
not nar r GwkstgCdTeas (¢ be offkas ta higorbigtestadyicagier-side 27 theyvebigh] leogidwiing only the
force in dheiseMe t&pReay i yhigicdRantt ée%@ér'@]"(theWﬂ.hﬁﬁ%béﬁé&ﬁ%hi@%Jrﬁé?.m the
first guugglmheels 14,.§ﬁ hhat the space betweeE the first i de whee
suppor t s A2H0Rgh RRIFEARE e8RS Mdhise nentogphegic on the rear ggeef the i s
enbodi meRkhicks) R santte donfiui@tion asthpedf tho hbswecdusckilgnd alsbothi@edt, supports 28
i's provifﬁﬁwgn the vehicle body center-side part 106 of the guide frame 10.
The pair econd gui de wheel supports 28 is arranged so as to be opposed
to each ot her WNexthatdree gpplatd to Hiclbogicoehenythhbbgictiucr gide wektype Eddgbtleaf t he
second guyj eel:. ] ot | Ly : . vehicl e
body cen?%$§%¥@§§®ﬁ§¥ﬁgﬂééﬁlcLébﬁﬁﬁgﬁﬁﬁ%ﬁ%é%9§?§€§??§ﬁﬁﬁ§gﬁhgr%gﬁic|e body
end- si decyripipedgdignretiie a plwoniew ghoviagaritas oklippiond rog Hogica i _
rot at abl yr @ vehigleAUit R fid Whed thoWehicle I @ AlcbRIansNFth (49 enBb8hent © @ vehicle
t 28b, of .the i de wheel support 28, the second

body center-sjde r econd
gui ée mgﬁseﬁ%fquﬁﬁﬁlet%wef’%‘?na?féﬁ?ﬁ“’\r‘}?é&rﬁe rotation shaft 17. [0046] 17

Al so, in{d0igps enbodi nent, as shown in Figure 6, the vehicle body end-center

parts 28b of the pair. of secopnd guide | supports 28 are connected to
Pach ot hor by A RS diadf T RTs #Y e 80l BURBR FurfCe it G, or

di r ect i oguiddbed Hdclk6, &bsshbidisgneoitoBohe senperanxisdeofivhe hxla Ssib dippmridq not

shown) Sﬁarg@eémérft%, aﬁfpmhggag@ﬁﬁvxeaﬁfugﬂmra& hedfndlQnBRthelWhfdid puar d the
vehi cl e body center side, and'therefore the space between the second guide
wheel supsEitlropgh the chipted sagtion i dhe adg raild.  tAso. <Rk is thpewsreinggoresd 30 i s
subj ect egtih® of Moruhmag Wesles bNht Begik oM & Be BRslY sigétap dg 20k HRCldr@RingWhi ch i's

recei ved, from,t he second guid eels 16, ..so0 that the space between the
second TG WHER! 5@6%3&1&? $hel QV@%E? i aBche Te Gy B HpeIoT
Al t houghienotes glea¥ip ahgle bli ehefrixguing svheeld vihths begib Qd avetht: fromt kidgiagadon the rear

zbove: aesprhEdes e L niRh PP TRel R o R i d0gi e or

a gui de [P@d9] type vehicle in accordance with this enbodinent, in the

vehi cl e body %'thﬁidc.i%él%éﬁﬁg d0eGfrst NEdOWhEL 1h Lok b%gge i/bsnaﬂéﬁm idh! ' st
gui de wheel supports 25 arranged so as to be opposed to each other in the
axl e di ieeresed by e dollmyipe foldied; each of the pair of first guide wheel s

14 is attapheddupddibed Mehbsl Sddodp/endaost de pant- d9a2af the guide frame 10

via each of t pair, of first quide wheel .supports 25 the ir of first

gui de wheel s ri]\isc‘i’ @’%Wé&%"’é’ ng%ﬂ-élaccwcgﬁ%wSf'b%?ﬂ-el%sqﬁ%q(b%%@?BP,1;50 rod 27;

i n the Yiehiddeiskapysednyahe Kildeipafarmiil of the guide frane 10, the pair of
second guigle Uppo : 10 ) t posed to each ot her
in the axﬁghdj ggeﬁgﬁﬂﬁ%&%ﬁ?§§5€Iﬂgro@?ﬁg%?gég%ﬁcﬁﬁzgﬁe pair of second

gui de wheel s mevhish teteaideddad s & lhed yesgbenelop syriesetiedire sgalest pestarinkOb of t he
gui de frpmm 10 via each of the pair of second gui de wheel supports 28; and
the pair of second guide wheels 16 is connected to each other by the
shock-aB@&?bing rod 30. Therefore, when the bogie 2 runs in a curved
portion of theheguadlBAY &iting4nahe sstond poidatwheticle «ffthé BeyigaBde thaidar 4, shocks
recei ved, by the firs% apg second gg&de wheel s 14 and 16 are absorbed by the
shock- abSoPEFRGSIEd§Y B oy MnOTMEE et i vely, and the shocks are restrained
frombeing transmtted to the guide frane 10 and the bogie 2. Thereby, the
running stability of the bogie 2 is inproved, so that the riding confort of
passengers in the vehicle | can be inproved. Al so, since the shocks applied
to the first and second gui de wheels 14 and 16 thensel ves are decreased by
t he shock-absorbing rods 27 and 30, respectively, the lives of the first

~N N AP [ T o,



A bogie for a guide rail type vehicle in accordance with a filth enbodi nent
of the present invention will now be described with reference to the
acconpanying 18 drawings. Figure 7 is a plan view of a bogie on the front
side in the vehicle longitudinal direction of a guide rail type vehicle in
accordance with the fifth enbodi nent of5s the present invention. In this
enbodi nent, the sane synbols are applied to elenents that are the sane as

t hose explained in the above-described enbodi nents, and repeated

expl anation thereof is omtted. [0049] In this enbodi nent, as shown

in Figure 7, a pair of first |eaf éprln&exSI is provided in the vehlcle
body end- si d’é\?pa(gt“didfﬁld&ﬁl fropd sglai v/ +RAI2f first |eaf

springs 31 is asxkanBehad PAFSclinl HEthePPasRilichoh&Aeh optHeaog 1Hoh bR reat de

rail 4be|ng hel d t e Jhe palr of first leaf springs 31 is
arranged 4¢° ‘§§XPTSSQSEE§§}6°{X§E?% Behicle body end-side, and to vehicle

body end- si @4, pdptide Rihd oﬁfrc&rh&fc{})a(lmpi (Z ¥ 32 ok eaf (ypriangs 31, a first

split-type gui EF“}M@%B E@ﬁ@?@d %a‘a%e%ﬂgﬁk 1“31"85’%{1}%9 uFEsz o’?ct"‘%gﬂg

attached. [005

i ncl udes fargs&i r of gui de wheel attachl ng parts 33 arranged |n bot h end
portions ppmijhe vehicle |ateral direction, and a mddle supporting part 34
arranged bet ween the |de ngeqo tachj ng arts 33 To each of the. guide
wheel ~att achi ndh B%FF%O §gt‘f Bl r@éﬂ*'ﬂ'@ E’@P"f icjesinageQitanse yidy thisched
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distance from the first guide wheel 14 on the front side to the center axis O, of the axle 5
is longer than the distance from the second guide wheel 16 on the rear side to the center
axis Op of the axle 5. Therefore, the load applied to the first guide wheel 14 is low
because of the leverage. As a result, the service life of the first guide wheel 14 can be
made longer.
| Also, for example, in the case of the bogic 2A on the front side, the turning
center axis Oy of the guide frame 10 is arranged in front of the center axis O, of the axle
5. Therefore, the guide frame 10 1s guided by the guide rail 4 somewhat prior to the
axle 5, and thereby a trailing eflect such that the axle 5 follows the guide frame 10 so that
steering can be performed easily is produced, which improves the running stability of the
bogie 2A.

[0042]

Fourth Embodiment

A bogie for a guide rail type vehicle in accordance with a fourth embodiment of
the present invention will now be described with reference to the accompanying



1.9 mddl e supporting part 38. Al t hough not shown in the Figures, in
this enbodi nent, a bogie on the rear side of the vehicle 1 has the sane
configuration as that of the above-described enbodi ment. [0053] Thus,
according to the bogie for a guide rail type vehicle in accordance with
this enbodinent, the pair of first guie wheels 14 is supported by the
first split-type gui de wheel support 32; in the vehicle body end-side part
10a of the guide frane 10, the pair of first |leaf springs 31 arranged so
as to be opposed to each other in the axle direction is provided; the first
split-type guide wheel support, 32 js attached to the vehicle body end-side
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20 not turn toward the vehicle body center side, and therefore the space between the first

guide wheel supports 25 is not narrowed.  That is, the shock-absorbing rod 27 is
subjected to only the force in the vehicle body outside direction, which is received from
the first guide wheels 14, so that the space between the first guide wheel supports 25 is
widened when the force acts.
[0045]
Also, in this embodiment, as shown in Figure 6, a pair of second guide whecl
supports 28 is provided in the vehicle body center-side part 10b of the guide frame 10.
The pair of second guide wheel supports 28 is arranged so as to be opposed to each other
with the guide rail 4 being held therebetween. Each of the second guide wheel supports
28 is arranged so as to extend to the vehicle body center-side in the vehicle longitudinal
direction, and a vehicle body end-side part 28a of the second guide wheel support 28 is
attached rotatably to the guide frame 10 via a rotation shaft 29.  Also, to a vehicle body
- center-side part 28b of the second guide wheel support 28, the second guide wheel 16 is
attached rotatably via the rotation shaft 17.
[0046]



[ 0055] In this enbodi nent, as shown in Figure 8, in the vehicle body
end-side part 10a of the guide frame 10, a first |ink support 39 extending
to the vehicle body end-side is provided. The first link support 39 is
formed into a trapezoidal shape in plan view, and to a vehicl e body
end-side part 39a of the first link support 39, a first link 40 is attached
so as to tilt with respect to the guide rail 4. [0056] To both end
portions in the vehicle lateral direction of the first link 40, the pair of
first guide wheels 14 is rotatably attached via the rotation shafts 15.
Each of the first guide wheels 14 is configured so as to conme into contact
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runs in a curved portion of the guide rail 4 or on a joint etc. of the guide rail 4, shocks
received by the first and second guide wheels 14 and 16 are absorbed by the
shock-absorbing rods 27 and 30, respectively, and the shocks are restrained from being
transmitted to the guide frame 10 and the bogie 2.  Thereby, the running stability of the
bogie 2 1s improved, so that the riding comfort of passengers in the vehicle 1 can be
improved.  Also, since the shocks applied to the first and second guide wheels 14 and
16 themselves are decreased by the shock-absorbing rods 27 and 30, respectively, the
lives of the first and second guide wheels 14 and 16 can be prolonged.
[0048}
Fifth Embodiment

A bogie for a guide rail type vehicle in accordance with a fifih embodiment of
the present invention will now be described with reference to the accompanying



That is, the structure such that the second link 43 is attached rotatably
to the second |ink support 42, itself, also has a fUnction as a stopper for
restricting the inner width between the second gui de wheel s 16.

Al t hough not shown in the figures, in this enbodinent, a bogie on the rear
side of the vehicle 1 has the sane confd guration as that of the

above- descri bed enbodi nent. [0059] Thus, according to the bogie for
a guide rail type vehicle in accordance with this enbodi nent, the pair of
first guide wheels 14 is connected to each other by the first link 40
arranged as to _tilt_wth respect .to. the de rail 4; in the vehi
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into a bYsdapeidansmingsSssesdcbadsplit-type guide wheel support (guide wheel

supporting member) 36 is attached.

[0052]

The second split-type guide wheel support 36 includes a pair of guide wheel

attaching parts 37 arranged in both end portions in the vehicle lateral direction, and a

middie supporting part 38 arranged between the guide wheel attaching parts 33. To

cach of the guide wheel attaching parts 37, the second guide wheel 16 is rotatably

attached via the rotation shaft 17.  Also, each of the vehicle body center-side parts 35a

of the second leaf springs 35 is held between the guide wheel attaching part 37 and the



In this case, as shown in Figure 9(a), the pair of first guide wheels 14 is
arranged in the guide frane 10 so as to be adjacent to each other in the
axle direction. Simlarly, the pair of second guide wheels 16 is arranged
in the guide frane 10 so as to be adjacent to each other in the axle
direction. As shown in Figure 9(b), tH8 first guide wheel 14 and the second
gui de wheel 16 are arranged so as to be in contact wth an inside side
surfaces 45a of the guide rail 45. [0062] In the above-descri bed
first to sixth enbodi nents, the guide frane 10 is attached to the axle 5 by
using the fr the guide frame 10 nay be attached to the axle

5 di rectl’]}ld\‘}ﬁé“PW‘%Bﬁxgs 9 without the use of the frames 8. [0063]
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2Bbogi e Therefore, when the bogie 2 runs in a curved portion of the guide rail 4 or on a joint efc.
of the guide rail 4, shocks received by the first and second guide wheels 14 and 16 are
absorbed by the first and second leaf springs 31 and 35, respectively, and the shocks are
restrained from being transmitted to the guide frame 10 and the bogie 2.  Thereby, the
running stability of the bogie 2 is improved, so that the riding comfort of passenger on
the vehicle | can be improved.  Also, since the shocks applied to the first and second
guide wheels 14 and 16 themselves are decreased by the first and second leaf springs 31
and 35, respectively, the lives of the first and second guide wheels 14 and 16 can be
prolonged.

Further, since the iecaf springs, which are not worn-out paris, are used to connect
the first and second split-type guide wheel supports 32 and 36 to the guide frame 10, the
exchange period becomes longer, and the maintainability is also improved.

[0054]
Sixth Embodiment

A bogie for a guide rail type vehicle in accordance with a sixth embodiment of
the present invention will now be described with reference to the accompanying
drawings. Figure 8 is a plan view of a bogie on the front side in the vehicle longitudinal
direction of a guide rail type vehicle in accordance with the sixth embodiment of the
present invention. In this embodiment, the same symbols are applied to elements that
are the same as those explained in the above-described embodiments, and repeated

explanation thereof is omitted.
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[0055]
In this embodiment, as shown in Figure 8, in the vehicle body end-side part 10a

of the guide frame 10, a first link support 39 extending to the vehicle body end-side is
provided. The first link support 39 is formed into a trapezoidal shape in plan view, and
to a vehicle body end-side part 39a of the first link support 39, a first link 40 is attached

so as to tilt with respect to the guide rail 4.

[0056]
To both end portions in the vehicle lateral direction of the first link 40, the pair

of first guide wheels 14 is rotatably attached via the rotation shafts 15, Each of the first
guide wheels 14 is configured so as to come into contact with the outside side surface 4a
(refer to Figure 2) of the guide rail 4 in the state in which the first link 40 tilts with
respect to the guide rail 4.

Also, the first link 40 is attached rotatably to the first link support 39 via a first
rubber vibration isolator (shock-absorbing mechanism) 41 having a restoring function,
Thereby, the configuration is made such that the first link 40 is returned to the original
tilt position by the restoring function of the first rubber vibration isolator 41 after rotation.
Also, the inner width between the first guide wheels 14 attached to both the end portions
of the first link 40 is at the maximum when the first link 40 is at right angles to the guide
rail 4, and is not widened more because of the structure.  That is, the structure such that
the first link 40 is attached rotatably to the first link support 39, itself, also has a function
as a stopper for restricting the inner width between the first guide wheels 14.

[0057]

Also, in this embodiment, as shown in Figure 8, in the vehicle body center-side
part 10b of the guide frame 10, a second link support 42 extending to the vehicle body
center-side is provided. The second link support 42 is formed into a trapezoidal shape
in plan view, and to a vehicle body center-side part 42a of the second link support 42, a
second link 43 is attached so as to tilt with respect to the guide rail 4.

[0058]

To both end portions in the vehicle lateral direction of the second link 43, the
second guide wheels 16 are rotatably attached via the rotation shafts 17. FEach of the
second guide wheels 16 is configured so as to come into contact with the outside side
surface 4a (refer to Figure 2} of the guide rail 4 in the state in which the second link 43
tilts with respect to the guide rail 4.

Also, the second link 43 is attached rotatably to the second link support 42 via a
second rubber vibration tsolator (shock-absorbing mechanism) 44 having a restoring
function. Thereby, the configuration is made such that the second link 43 is returned to
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the original tilt position by the restoring function of the second rubber vibration isolator
44 afler rotation.  Also, the inner width between the second guide wheels 16 attached to
both the end portions of the second link 43 is at the maximum when the second link 43 is
at right angles to the guide rail 4, and is not widened more because of the structure.

That is, the structure such that the second link 43 is attached rotatably to the second link
support 42, itself, also has a function as a stopper for restricting the inner width between
the second guide wheels 16.

Although not shown in the figures, in this embodiment, a bogie on the rear side
of the vehicle 1 has the same configuration as that of the above-described embodiment.
[0059]
Thus, according to the bogie for a guide rail type vehicle in accordance with this
embodiment, the pair of first guide wheels 14 is connected to each other by the first link
40 arranged so as to tilt with respect to the guide rail 4; in the vehicle body end-side part
10a of the guide frame 10, the first link support 39 extending toward the vehicle body
end-side is provided; the first link 40 is attached rotatably to the first link support 39 via
the first rubber vibration isolator 41 having a restoring function; the pair of second guide
wheels 16 is connected to each other by the second link 43 arranged so as to tilt with
respect to the guide rail 4; in the vehicle body center-side part 10b of the guide frame 10,
the second link support 42 extending toward the vehicle body center-side is provided;
and the second link 43 is attached rotatably to the second link support 42 via the second
rubber vibration isolator 44 having a restoring function. Therefore, when the bogie 2
runs in a curved section of the guide rail 4 or on a joint ete, of the guide rail 4, shocks
received by the first and second guide wheels 14 and 16 are absorbed by the turning of
the first and second links 40 and 43, respectively, and the shocks are restrained from
being transmitted to the guide frame 10 and the bogie 2. Thereby, the running stability
of the bogic 2 is improved, so that the riding comfort of passenger on the vehicle 1 can
also be improved.  Also, since the shocks applied to the first and second guide wheels
14 and 16 themselves are decreased by the turning of the first and second links 40 and 43,
respectively, the lives of the first and second guide wheels 14 and 16 can be prolonged.

Also, even if an abnormal load is applied o the first and second guide wheels 14
and 16, the first and second links 40 and 43 can be returned to the original tilt position by
the use of the first and second rubber vibration isolators 41 and 44.

Further, the inner widths between the first guide wheels 14 and between the
second guide wheels 16 attached to both the end portions of the {irst and second links 40
and 43, respectively, become at the maximum when the first and second links 40 are at
right angles to the guide rail 4, and are not widened more because of the structure.  That



19avehi cl e body outside end part of tie rod 20, 21joint 22arm 22aend part
on the vehicle body end-side of arm 23turni ng danper 24restoring rod 25,
28gui de wheel support 25avehicle body center-side part of guide wheel
support 27, 30shock-absorbing rod 28avehi cl e body end-side part of guide
wheel support 31, 35leaf spring 3 1 aveldi cl e body end-side part of |eaf
spring 32, 36split-type guide wheel receiving nenber 33, 37gui de wheel

attaching part of split-type gui de wheel support

is, the structures such that the first and second links 40 and 43 are attached rotatably to
the first and second link supports 39 and 42, respectively, themselves, also have a
function as stoppers for restricting the inner widths between the first guide wheels 14 and

- between the second guide wheels 16.

[0060] _
The above is a description of the embodiments of the present invention. The

present invention is not limited to the above-described embodiments, and various
modifications and changes can be made based on the technical concept of the present

invention.

{0061]
In the above-described first to sixth embodiments, the guide rail 4 is formed into

an H shape in cross section. However, as shown in Figure 9, a guide rail 45 may be

formed into a U shape in cross section.

In this case, as shown in Figure 9(a), the pair of first guide wheels 14 is arranged
in the guide frame 10 so as to be adjacent to each other in the axle direction. Similarly,
the pair of second guide wheels 16 is arranged in the guide frame 10 so as to be adjacent
to each other in the axle direction.  As shown in Figure 9(b), the first guide wheel 14
and the second guide wheel 16 are arranged so as to be in contact with an inside side

surfaces 45a of the guide rail 45.

[0062]
In the above-described first to sixth embodiments, the guide frame 10 is attached

to the axle 5 by using the frames 8. However, the guide frame 10 may be attached to
the axie 5 directly via the bearings 9 without the use of the frames 8.
[0063]

In the above-described second to sixth embodiments, the arms 22 for attaching
the turning damper 23 and the restoring rod 24 are provided on the frame 8. However,
the arms 22 may be provided on the axle 5 directly without the use of the frames 8.
[0064]

In the above-described fourth embodiment, the shock-absorbing rods 27 and 30
cach are provided with the stopper. However, the rotation to the vehicle body center
side of the first and second guide wheel supports 25 and 28 may be prevented without the
use of the stoppers.  For example, the configuration may be such that when the first and
second guide wheel supports 25 and 28 are going to turn toward the vehicle body center
side, the end portions on the guide frame 10 side of the first and second guide wheel
supports 25 and 28 come into contact with the guide frame 10, whereby the first and
second guide wheel supports 25 and 28 are prevented from turning toward the vehicle



34, 38m ddl e supporting part of split-type guide wheel support 35avehicle
body center-side part of |eaf spring 39, 42link support 40, 43link

41, 44rubber vibration isolator 51(prior art) guide rail type vehicle
52(prior art) bogie 53(prior art) guide rail 54(prior art) guide franme 55,

56(prior art) guide wheel 57(prior art? running wheel 58(prior art)
steering lever 59, 61(prior art) link |lever 60, 62(prior art) rotation

shal |

body center side.

[0065]
In the above-described sixth embodiment, the first rubber vibration isolator 41

and the second rubber vibration isolator 44 are used as the shock-absorbing mechanisms.
However, the shock-absorbing mechanism is not limited to these means, and any other
member having torsional operation, such as a torsion spring, may be used as long as the
turned first and second links 40 and 43 can be returned to the original {ilt position.

Description of Symbols

0066}

1 vehicle
2,2A.2B  bogte
3 guideway

4,45  guide rail
4a, 45a  side surface of guide rail

5 axle
5a lower surface of axle
5b running wheel nearby part of axle

running wheel

7 support

7a lower end of support

8 frame

8a upper surface of frame
9 bearing

10 guide frame

10a vehicle body end-side part of guide frame
10b vehicle body center-side part of guide frame

11 longitudinal frame

lla vehicle body center-side part of longitudinal frame
I1b vehicle body end-side part of longitudinal frame
12 transverse frame

13 bearing holding member

13a lower surface of bearing holding member
14,16  guide wheel
15,17, 26,29  rotation shaft

18 tie rod arm



63(prior art) tic rod 64(prior art) actuator 65(prior art) steering rod

odi stance fromcenter axis of axle to guide franme center Olguide frane
center 02center axis of axle 25 surplus centrifugal |oad CFl, CF2cornering
runni ng wheel 26MCSLLP

force acting on running wheel at ccrslip angle of
CLAI M5 24

18a vehicle body center-side end part of tie rod arm

19 tie rod

[9a vehicle body outside end part of tie rod

20,21 jomt

22 arm

22a end part on the vehicle body end-side of arm

23 turning damper

24 restoring rod

25.28  guide wheel support

25a vehicle body center-side part of guide wheel support
27,30  shock-absorbing rod

28a vehicle body end-side part of guide wheel support

31,35  leaf spring

3ia vehicle body end-side part of leaf spring

32,36 split-type guide wheel receiving member

33.37  guide wheel attaching part of split-type guide wheel support
34,38  middle supporting part of split-type guide wheel support
35a vehicle body center-side part of leaf spring

39,42 link support

40,43  link
41,44  rubber vibration isolator
51 (prior art) guide rail type vehicle

52 (prior art) bogie
53 (prior art) guide rail

54 (prior art) guide frame
55,56  (prior art) guide wheel
57 (prior art) running wheel
58 (prior art) steering lever

59,61  (prior art) link lever
60,62  (prior art) rotation shaft

63 (prior art) tie rod

64 (prior art) actuator

65 {prior art) steering rod

O distance from center axis of axie to guide frame center
0O, guide frame center

Gs center axis of axle



1. A bogie for a guide rail type vehicle steered by being guided by a guide
rail provided on a predeterm ned gui deway when runni ng on the gui deway,
conprising: an axle in which a pair of running wheels is steerably nounted

at both ends of the axle; a guide frame which is arranged under the
axle, is attached turnably to the axl &iia a bearing, and is fornmed so as
to extend in the vehicle |ongitudinal direction; a pair of first
gui de wheel s which is arranged adjacently to each other in the vehicle

| ateral direction so as to be in contact with the guide rail, and is

provi ded otatabl in the hi cl e body end-side part in the vehicle

| ongi t udi‘hal di Pqﬁﬁm79g¢ﬁ ui de frane; a pair of second guide

wheel s wWhi'eh 412 arcﬁcﬁmgﬁii faﬁheacemgbwrdnniwhe@t her in the vehicle | ateral

di rection soras £o Lp.cont agt, rnth the guide rail, and is provided
rotatably |ﬁ t h& %%$h%? ‘@%&? Sfit er - si de part in the vehicle | ongi t udi nal
direction of guide frane; a pair of tie rod arns which is arranged
so as to be opposed to each other with the guide rail being held

t herebetween, is attached to the axle, and is fornmed so as to extend. from
the axle to the vehicle body center-side; and a pair of tie rods each
connecting the guide franme to each of the pair of tie rod arns wherein one
end of each of the tie rods is attached rotatably to the tie rod arm and
the other end of each of the tie rods is attached rotatably to the guide
frame, wherein the pair of the first guide wheels and the pair of
the second gui de wheels are arranged symetric to each other in the vehicle
| ongi tudi nal direction about a turning center axis of the guide frame, and
the center axis of the axle is arranged nearer the vehicle body center in
the vehicle longitudinal direction with respect to the turning center axis
of the guide franme. 2. The bogie for a guide rail type vehicle according to
claim1l1, further conprising:



a turning danper connected between the guide franme and the axle, and
wherein the turning danper restrains the turning operation of the guide
frame; and a restoring rod connected between the guide frane and the
axl e, and wherein the restoring rod restores the guide franme to a straight
running state after the turning operg%ion of the guide frame. C4832[(r3.
The bogie for a guide rail type vehicl'e according to claim?2, further

conpri si ng: a pair of first guide wheel supports which is turnably
provi ded in the vehicle body end-si‘de®¥¥t of the guide frame, the pair of
first guide wheel supports being arranged so as to be opposed to each ot her
in the afle d| ctr

attached to th Qﬁ%g %%Vﬂé the %ﬁ??ﬁ%¥%?W§%§%F§§y@ﬁ§h%”@ia each of

t he pai rprofidéd orse p@dmdeamégmdswppwdws junaig dihthe gaidewal, donsisingui de wheel s
bei ng connect gd ,{ ;ﬁ%ﬁc}%g ! 0119136 %%Ersfr‘sbsﬁa%ﬁ ?%5199%3%%‘3&1 dsof & pair

of second gurde wheel supports I's turn Yy provi e Vehicl e
body certtefdsi de part of the gurde frame, the pair of second gui de wheel

ZUppo[ ts bei ng g@lfdeﬁff@ﬁéiwﬁfthd§?ﬁrﬁlg@@ uﬁcﬁH@Qﬁe‘B&kié Qs Q@&dﬁe@w}ﬁibﬂ{tﬁb tthﬁﬁpéﬁi(l et h
irection air _of se els attached to the
vehicl e Vﬁdo%iy a@é’ﬁtaé’rd lé(r?%fg"eﬁiasptaq &t eﬁtﬁ@dag# ?‘fc\r,igﬁ%‘g%u FFCBPn’t he pair of
second gui de n@eebfﬁug@mm&syhahdﬂhdempmwmgmﬁwﬁmmnﬂﬁ1@uuﬁ®ﬂwmeems bei ng
connect @At 1R8N apLISh Bty ﬁ@ﬂﬁc&nﬁﬁg&ftg'tﬂl:%rﬁc?zgraﬂd'an&r Repogle for a guide

rail ty vehi cl e accor ing: a first link
whi ch cé?rﬁ’éeityenﬁ}rreveé%ﬁfr b@ﬁy frlrdre@e PRt eéhw@érlg in’tgﬂed@ﬁf &ir cmtamn ol is
arrangeguiie fiasnet 0 tilt with respect to the guide rail; a first link
support which is. provid n the vehi.cl e body end- si de t of the guide
frome. the f1poRrPl oSt pigRe ERs St e AN GRTL © GOy el BF da 1 -t he
vehi cl e vkloplgilatedi diadctidiseat toby inapdtattweith ihesiuidd nk, Hej uSlgrca/ﬁdaalc hed rotatably
to the frétﬁl?lgig 1f1 H{% V%Hﬂy?é)ﬁedyvdeﬂte? Sfd'errg%tt IH§ ﬁh%c\}\%kl%? Sf?)r fter] n dC re ndnso &a\” ng a

restoring nnect of second
gui de wﬁ@éP@ﬂﬂﬁaeach ot her, and is arranged so as to trIt mnth respect to

the guide rai} paidBftic rod arms v%r@f?ﬁ%ﬂgnéédns% a§%’@9896fv G ehed R oﬂff Wr@ed in the
on support

vehicl e bod cen t he sec
ext endi Hﬁgrl S %ﬁi"é%ethg‘&é?w@@ht%i‘“f’gﬁifgtor416 e e &raed spgs fudi nal
drrectranmmandnnhemSeeoﬁﬂ\khnkthﬁymgmaema@h@d rotatably to the second link

b h f [
"R bogi e 1 ot PaF B ey R TR ECE Rl Bl P e oy 2 gui de

rail pr@vmd@dﬂ@nanpn@aéﬁehWﬁﬁedkgmdﬂewﬁydmﬁeQMR@nnkngeanrmhmngan@emay,
CoNpri siB@iher end of each of the tie rods is attached rotatably to the guide frame,
wherein
the pair of the first guide wheels and the pair of the second guide wheels are
arranged symmetric to each other in the vehicle longitudinal direction about a turning
center axis of the guide frame, and
the center axis of the axle is arranged nearer the vehicle body center in the

vehicle longitudinal direction with respect to the turning center axis of the guide frame.

2. The bogie for a guide rail type vehicle according to claim 1, further comprising:
a turning damper connected between the guide frame and the axle, and wherein
the turning damper restrains the turning operation of the guide frame; and
a restoring rod connected between the guide frame and the axle, and wherein the
restoring rod restores the guide frame to a straight running state after the turning
operation of the guide frame.



an axle in which a pair of running wheels is steerably nounted at both ends

of the axle; a guide frame which is arranged under the axle, is
attached turnably to the axle via a bearing, and is formed so m%g xtend
in the vehicle longitudinal direction; a pair of first guidé wheels

which is arranged adjacently to each gther in the vehicle lateral direction
So as to be in contact with the guidg rail, and is provided 28 rotatably
in the vehicl %Fy end-side part in the vehicle | ongitudinal direction of
the guide fra ogie Ofagaldﬁé?# tyge V%léeléﬁacogméo\ﬁh@@%s figitie pornerising: anged

adj acently to m@mf@rﬁguzdmhmsmngmldhas ﬁfrﬁ&bi?‘bf@@&d&ﬂ tBOveseld 0 be in
ed r. in the vehicle body

cont act rall nd

center-mgggpar]t(wlnﬂ'tome e fram ﬁg ?D §5y8ﬁ?3%?$ﬁﬁpﬁﬁn%W%P ui de frane;
a pair dﬁﬂmg%iﬁbﬁiabﬁﬁpmhﬁdh)m@haMKangédasbChsmUGnbﬁdomhmsgmrbﬁﬁeach ot her
Wi th t he, g Chesefcael ng@ﬁia@ﬂed’%ltg@ theteh ﬁﬁ)y‘ﬁﬁimm ée E%}’gh ﬂ:lgg%gi o anrleh@l axle, and

is forne SO a(gép ext fromthe axl€ to t cen er-S|de
gS

a pair WQQWﬁ TR %%ﬁ%é%@$ﬁ@ @ﬁé’@ﬂ@ﬁ%fﬁﬁéﬁﬁd@@méééheﬁﬁ the pair of

tie rod cahﬂim:tedVdﬂeﬁ@imh@ﬂgf ©fithcRhbeabiig @dd;bhe tie rods is attached rotatably
to the tie rod ar and .t he othe end of Eﬁch of .t he t%@ ttached

rotatably to f'RE" g S%@ngﬁgﬁQVﬁwe SUPPOHS WHICH i BV e‘ﬁﬁﬁ ween t he
gui de f rbad:ecam ‘itldlfepiawfethe gnide fhereihn pehef sacond ngiddanper sup@sﬁf ading t he

turning aﬁﬁﬁéc%ts'o%g t(%e n@%a@&'{ cfl 'E) m the 8){16 d1re@tl(§ne§%c91r$fqﬂ éﬁgoi‘:onnem ed

bet ween the g wher el n e res

r est or eSO g@%d@eﬁkéﬁﬁla%‘aﬁh%ﬁpélﬁeg‘{’ﬁhlcr’%mﬂmg?nﬁfét@ rafttadrtha gide ur ni ng

oper at i @nnRfvii ARhgWiideydir fMBeoRl n%iﬂde wheel supp@rt%'aﬁﬁtthgidét?@f whssd %lﬁhﬁ'@port ing
er

gegg?; g@B@?Péﬁgﬁgé%%ggqpﬁégféﬂ?éﬁhi%%%$8@¥%@@. {ﬁeteeﬁ?greobody end- si de
part of the guide frame, and is arranged so as to he opposed to each other
A B CHREETy Rl s B G IO TG BTG LTS
of first |eaf?&piiipg gvhlch connecls the pair of ﬁrsl guide whecls to each other, and is
arranged so as to tilt with respect to the guide rail;
a first link support which is provided in the vehicle body end-side part of the
guide frame, the first link support extending to the vehicle body end side in the vehicle
longitudinal direction, and the first link being attached rotatably to the first link support
via a first shock-absorbing mechanism having a restoring function;
a second link which connects the pair of second guide wheels to each other, and
is arranged so as to tlt with respect to the guide rail; and
a second link support which is provided in the vehicle body center-side part of
the guide frame, the second link support extending to the vehicle body center-side in the
vehicle longitudinal direction, and the second link being attached rotatably to the second

link support via a second shock-absorbing mechanism having a restoring function.

5. A bogie for a guide rail type vehicle steered by being guided by a guide rail
provided on a predetermined guideway when running on the guideway, comprising;

an axle in which a pair of running wheels is steerably mounted at both ends of
the axle;

a guide frame which is arranged under the axle, is attached turnably to the axle
via a bearing, and 1s formed so as to extend in the vehicle longitudinal direction;

a pair of first guide wheels which is arranged adjacently to each other in the
vehicle lateral direction so as to be in contact with the guide rail, and is provided



a second gui de wheel supporting menber which connects t |e pair of second
gui de wheels to each other; and a pair of second |eaf spgingspwhich
is provided in the vehicle body center-side part of the guide frane, and is
arranged so as to be opposed to each other in the axle direction, the
second gui de wheel supporting menber heing attached to the vehicle body
center-side part of the guide frane a the pair of second |eaf springs.

rotatably in the vehicle body end-side part in the vehicle longitudinal direction of the
guide frame;

a pair of second guide wheels which is arranged adjacently to each other in the
vehicle lateral direction so as to be in contact with the guide rail, and is provided
rotatably in the vehicle body center-side part in the vehicle longitudinal direction of the
guide frame;

a pair of tie rod arms which is arranged so as to be opposed to each other with
the guide rail being heid therebetween, is attached to the axle, and is formed so as to
extend from the axle to the vehicle body center-side;

a pair of tie rods each connecting the guide frame to each of the pair of tie rod
arms, wherein one end of each of the tie rods is attached rotatably to the tie rod arm, and
the other end of each of the tie rods is attached rotatably to the guide frame;

a turning damper connected between the guide frame and the axle, and wherein
the turning damper restrains the turning operation of the guide frame:

a restoring rod connected between the guide frame and the axle, and wherein
the restoring rod restores the guide frame to a straight running state after the turning
operation of the guide frame; and,

a first guide wheel supporting member which connects the pair of first guide
wheels to each other;

a pair of first leaf springs which is provided in the vehicle body end-side part of
the guide frame, and is arranged so as to be opposed to each other in the axle direction,
the first guide wheel supporting member being attached to the vehicle body end-side
part of the guide frame via the pair of first leaf springs;

a second guide wheel supporting member which connects the pair of second
guide wheels to each other; and

a pair of second leaf springs which is provided in the vehicle body center-side
part of the guide frame, and is arranged so as to be opposed to each other in the axle
direction, the second guide wheel supporting member being attached to the vehicle body

center-side part of the guide frame via the pair of second leaf springs.



