09-131 TITLE OF THE | NVENTI ON TRACK VEH CLE BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention relates to a gui deway
type vehicle having a vehicle body and a bogi e supporting the vehicle via a
bol ster spring, such as a guideway type vehicle with rubber tigregz3ziin which
t he hei ght adjustnent thereof is nmade easy by perform ng a high-sensitive
nmeasur enent of the height of the vehicle body which changes in response to
t he change of the vehicle body weight. Description of the Related Art

A new transpRel & | PRESYRVERFPoR Medi um capacity transportation using
rubber tires traveling on a special guideway such as a new transit system

and MRT, Thagskbecomecpepul ar in recent years. This transportation systemis
usually fully automated. In sonme cases, the transportation systemis

equi pped with gui de wheel s being gui ded on a gui deway. In this transit
system the vehicle such as a train uses an air spring as a bol ster spring.

The bogi BACHGRIUND t R T&F INVBHEFAN a the air spring and thus the height

of the veghicle body changes in response to the wei ght change of the vehicle
body (chgﬁﬁgQﬁ°€né?ﬁug8%FQﬁlﬁﬁssengers). To keep the floor |evel of the

vehicle constapf. g helght adiughi ngnmechanism id adophedeway type
vehicle having a vehicle body and a bogie supporting the
vehicle via a bolster spring, such as a guideway type
vehicle with rubber tires, in which the height adjustment
thereof is made easy by performing a high-sensitive
measurement of the height of the vehicle body which changes

in response to the change of the vehicle body weight.

Description of the Related Art

A new transportation system as a medium-capacity
transportation using rubber tires traveling on a special
guideway such as a new transit system and MRT, has become
popular in recent years. This transportation system is
usually fully automated. In some cases, the
transportation system is equipped with guide wheels being
guided on a guideway.

In this transit system, the vehicle such as a train
uses an air spring as a bolster spring. The bogie supports
the vehicle body via the air spring and thus the height
of the vehicle body changes in response to the weight
change of the vehicle body (change of the number of
passengers) . To keep the floor level of the vehicle
constant, a height adjusting mechanism is adopted.

The height adjustment mechanism is explained in reference



The hei ght adjustnent nechanismis explained in reference 09-131 to FIGS5
and FIG6. In FIG5 and FIG 6, a vehicle 100 of the new transit system has
a bogi e 104 nounted under a vehicle body 102 via an air spring. Each of the
bogi es has one or two air springs 106 nounted in the sane posi®9-drlas an
axle 108 in a longitudinal direction of the vehicle body and symmetrically
in awdth direction of the vehicle. An exanple of the present invention
illustrates a case with one air spring. The bogi e 104 conprises an axle
housi ng tdlracranged rncliboe wirdtrhdis et encok,t hevyieheté el 00 hef atlee 108
housed in the axle housing 111, rubber tires arranged on both sides of the
axl e 108neantexhel f rsyrsehl Raki xdobdice (hé mxhrtddusiday oveuppbd oadie

axl ehousi ngl1l, and a guide frame 118 rmounted on the axle frane 112 and
suppor t i R§Zglii deddhebf sSAUWGnd ERES 6F ARceRgE18rdRBfORALT MITI% 1104 i n
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suppor t etinpd watdH Yieacthenssspenrsivenitiame AR@xample of the present
invention illustrates a case with one air spring.

The bogie 104 comprises an axle housing 111 arranged in the
width direction of the vehicle, the axle 108 housed in the axle
housing 111, rubber tires arranged on both sides of the axle
108, an axle frame 112 fixed to the axle housing to support the
axle housing 111, and a guide frame 118 mounted on the axle frame
112 and supporting guide wheels 114 and 116 on an edge side of
the vehicle 104 in the width direction. The vehicle 100 travels
on a guideway T by the guide wheels 114 and 116 being guided
by a guide rail not shown in the drawings.

As illustrated in FIG.6, a suspension frame 120 protruding
downward is fixed to the vehicle body 102 and four parallel links
122 and 124 are supported pivotally on the suspension frame 120
by one end thereof. A base part 121 is integral with the
suspension frame 120 and fixed under the vehicle body. The axle
frame 112 is fixed to the bogie side. The air spring 106 is
installed between the base part 121 and the axle frame 112.

The parallel links 122 and 124 are pivotally supported on
the axle frame 112 by the other end thereof. The axle 108 is
supported by a parallel link mechanism 126 formed by the
parallel links 122 and 124 such that the axle 108 can move in
a parallel manner in the vertical direction. In this manner,

the height fluctuation of the air spring 106 is tolerated. A



by one end thereof. A base part 121 is integral with the suspension frane
120 and fi xed under the vehicle body. The axle frame 112 is fixed to the
bogi e side. The air spring 106 is installed between the base part 121 and
the axle franme 112. The parallel links 122 and 124 are pivot ald9-Isiipport ed
on the axle frame 112 by the other end thereof. The axle 108 is supported
by a parallel link nmechanism 126 formed by the parallel links 122 and 124
such that the axle 108 can nove in
propeller shaft 109 is connected to the axle 108 soas to transmit

the rotation of a drive motor to the rubber tires 110 via an
input shaft, a hypoid gear, deferential gear and the axle 108.

A compressed-air tank 128 as a supply source of compressed
air, a compressed-air supply pipe 130 for supplying the
compressed air from the tank 128 to the air spring 106, and a
leveling valve 132 installed in the supply pipe 130 are provided
under the vehicle body 102. The leveling valve 132 has a
rotating lever 134 which is connected to a valving element of
the leveling valve 132.

The leveling valve 132 is mounted on the vehicle body side
and houses a valving element such as a rotary valve therein.
The rotation shaft 136 is integral with the valving element
and protrudes outside of a casing of the leveling valve 132.
The rotating lever 134 is connected to the rotation shaft. One
end of the rotating lever 134 is connected to an adjusting rod
138 and a pin disposed in a vertical direction and the other
end thereof is connected to the axle 108. The adjusting rod
138 is configured such that the length thereof can be adjusted
by a means such as a turnbuckle.

Moreover, the air spring 106, the leveling valve 132, the
adjusting rod 138 and the like are arranged symmetrically about
a centerline O.

With the structure above, when the weight of the vehicle
body increases due to passengers boarding, the air spring 106
is compressed and the vehicle body 102 lowers and the space
between the vehicle body 102 and the bogie 104 becomes smaller.
On the other hand, a tip of the rotating lever 134 is connected

to the adjusting rod 138 and thus the rotating lever 134 does



a parallel manner in the vertical direction. In this manner, the height
fluctuation of the air spring 106 is tolerated. A 09-131 propeller shaft
109 is connected to the axle 108 so as to transmt the rotation of a drive
notor to the rubber tires 110 via an input shaft, a hypoid gedr9-131
deferential gear and the axle 108. A conpressed-air tank 128 as a
supply source of conpressed air, a conpressed-air supply pipe 130 for
supplying the conpressed air fromthe tank 128 to the air spring 106, and a
| evel i ngnwal Meva3downshalll B i rotdes s dd pibpitl 3Bear e tpravechamder t he

vehi cl e body 102. The leveling valve 132 has a rotating | ever 134 which is
connect ed36o a T viogpelrepehwverl 13 tiled i wmpaed v&o 182.to open the
leveling valve 132 and then the compressed air is supplied to
the air spring 106 via the compressed-air tank 128. 1In this
manner, the vehicle body 102 is 1ifted. Once the rotating lever
134 becomes horizontal due to the 1ift of the vehicle body 102,
the leveling valve 132 closes and the vehicle body 102 stops
lifting.

When the weight of the vehicle body decreases, the vehicle
body moves upward and the rotating lever 134 is tilted downward
about the rotation shaft 136 so as to open the leveling valve
132 and discharge the compressed air from the air spring 106.
In this manner, the vehicle body 102 lowers and the rotating
lever 134 becomes horizontal. When the rotating lever becomes
horizontal, the leveling valve 132 closes and the vehicle body
102 stops lowering.

This type of the height adjusting mechanism is disclosed
in FIG.6 and FIG.7 of Patent Document 1 (JP2000-280900) or
FIG.10 of Patent Document 2 (JP2006-62512).

The air springs are arranged on both sides of the vehicle
body in the width direction near the axle. The leveling valve
is normally provided for each of the air springs in vicinity
thereof. The leveling valve is aligned with the air spring in
the longitudinal direction of the vehicle so as to make
controlling the tilt in the width direction easier.

As described above, the rotating lever 134 tilts and then
the leveling valve opens to open the compressed-air supply pipe
130. To take measures against the hunting of the valving

element, a dead-band of the tilt amount is provided in the lower



The I eveling valve 132 is nounted on the vehicle body side and houses a

val ving el enent such as a rotary valve therein. The rotation shaft 136 is
integral with the valving el enent and protrudes outside of a casing of the
| evel ing val ve 132. The rotating lever 134 is connected to thé&3-at3kion
shaft. One end of the rotating lever 134 is connected to an adjusting rod
138 and a pin disposed in a vertical direction and the other end thereof is
connected to the axle 108. The adjusting rod 138 is configured such that

the | enghhnfihereaf . camobe adjHsied thy gcABABENAURAY 85 BmklUtBbEskhet
Moreover, the air spring 106, the leveling valve 132, the adjusting rod 138

and the khketapeodr thrgedtsyimet tevakly Aboordingknt ethé Mellt of thwWth the
structure above, when the weight of the vehicle body increases due to
passengeV§hpEaedirrgy tife tailersirichg M Gé S §%@s§é@ TRETFENi ¢l e body
102 | owers d. it he space between the.vehicle bod and, it he .bogie 104
becones snaﬁﬂtheG¥%#%¥%%{%¥p%gﬁé}Céﬁﬁﬁy%ﬁp% 8¥F§S§F?%6bﬁsgé5- 4 is

connect egnto %g%&@ghuékggﬂer9@vé§§n§ngalbgsi§h@eé@fﬁé{@@ igvercdd does

09- 131 not ownwar d but rotate upward about the rotation shaft 136.
The rot abireg beveke h3ddth |disragadrtl isGs iake ttheopabbkhetl ewsl sogayvalote 132
and then the conpressed air is supplied to the air spring 106 via the
conpr ess&d- abbstankt128he| nruhbsrmahhees .t he Mehiefardodyt 2 Hesight t ed.
Once the rotating | ever 134 becones horizontal due to the |lift,K of the

vehi cl e boHgtEeslopheut gleri vg el FEPRSE Bl BSEs AARThEZGERPEI T 0dHy 102
t lifti t i ght t i : _
venrel e BealTnands \SoRehPERET e s hin pitfest RLChE BARYE FREL G20 EEn LD

vehicl e vVes u e rotating l'ever ed downward

about t hgyf,0% atd a0 3haft: h3GnsPeashdt o LReN nd&d18¢el sngh yied Veed 32 rannd

di scharge the conpressed air fromthe air spring 106. In this manner, the
vehi cl e hedyht0Z lwwerst gl bhesiatatimyg rebeer 134 reecoives ther iviohitial . Wen
the rotating | ever becones horizontal, the |eveling valve 132 cl oses and

t he vehi dizepsdpningy o psduael Png. and exgred tseadiovpb ey yhte «ff usti ng
mechanismis_disclosed in FIG 6 and FI 0.7 of Pat

Do
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In the case of the vehicle having the leveling valves on
the front bogie and rear bogie, when the tilt of the adjusting
valve at the front bogie is opposite to that at the rear bogie
in the range of the dead-band, a twisting moment is generated
in the vehicle. As for the vehicle of the new transit system
whose distance is short between the front and the rear bogies,
the vehicle body is tilted to either one of the sides instead
of being twisted. This causes an imbalance between the height
of the air spring and the pressure of the compressed air. As
a result, the relationship of the actual weight of the vehicle
body and the pressure of the compressed air inside the air spring
becomes imbalanced in some bogies.

This can send a wrong information to a
load-compensating device which calculates the weight of
the vehicle body from the pressure of the compressed air

in the air spring and controls an accelerating force and



The air springs are arranged on both sides of the vehicle body in the width
direction near the axle. The leveling valve is normally provided for each
of the air springs in vicinity thereof. The leveling valve is aligned with
the air spring in the longitudinal direction of the vehicle s®@% < 3o nake
controlling the tilt in the wdth direction easier. As descri bed above,
the rotating lever 134 tilts and then the |leveling val ve opens to open the
conpressed-air supply pipe 130. To take nmeasures agai nst the hunting of the
val vi ng gliepesk, r &r deaslt kand veh itdies | idds@mpinl is U oyidgthépathed ower
09-131 Iimt area. For instance, the dead-band nmaybe Onmto +/-4mm at the
tip of théfrattadi hg lseveed Accdrmd hgbpd tdheopplincofatheraeehy cbe bbby is
tolerated in the range of the dead-band. In the gui deway-type vehicle
equi pped VGiHF ke riibbéf PRSEsiP I Pet PoBRETSH of N EheePVRI I M 9£I§QQ:5
restri ct?d i n.a centfr area_of th(—;‘CI wi dth direc iorévj nsi dcehihecrugl%%r tires
so as not 'S o r{t VERECr BBBES tiltes. S Ther ef 0P8 S Ve net ght SFFEatuat i on

out si de ab.rhe Jdiblen ot bigs: 4,99 Teheeeaiary d naf e eadbands u Saeeldd 1 cal .

even when the uctuation 1s 4nm at the position where the |eveling

val ve i sthestiavJelinyhe dieighbetbueistiaidmplewt sirde éhpenwibas. tires in the
width direction maybe around 10mm and exceed the all owabl e val ue of the
| evel differkEncésbetlweerproheivél dle bodyaamsdarpéat fotmting lavele case

of the vehicle having the leveling valves on the front bogie and rear
bogi e, whéd TR T U 18CHIRS adihR SisTy Vil Ve tat ot neh erignt 2bégi%e! ¥ pposi t e

Lo"Lhat ohkheghga DS S 300 9 LS AS e, 3, Lud s g romen

is gener§ e vehic e hew transit system

whose di ghancR 4 s i$hefe Relyeenr the LLontcand, {Hg (ivar-bogkesy i thg, vehicle
body is tilted to either one of the sides instead of being twi sted. This

causes aphinbahanee ket ween 1heabeoght o6f the aisvepiinrg aad vidwe preessure
of the conpressed air. As a result, the relationship of the actual weight
of the vehstlrd dorly aadthiee quessurereh tie tdodpy edséd ddire¢hspdeatshe air

spring becones inbal anced in sone bogies. Thiscansendammonginforn%tiontoa
mentioned above and thus™ the sensitivity cannot e

sufficiently improved with respect to the tilt of the
vehicle in the width direction thereof. Therefore, this

does not solve the issue.

[RELATED ART DOCUMENT]
[PATENT DOCUMENT 1] JP2000-280900 (FIG.6 and FIG.7)

[PATENT DOCUMENT 2] JP2006-62512 (FIG.10)

SUMMARY OF THE INVENTION

In view of the issues of the related art, an object
of the present invention 1s to perform the height
adjustment of the vehicle body with high precision by
improving the sensitivity of measuring the height of the
vehicle without making the dead-band smaller.

To achieve the above object, the present invention

proposes a guideway-type vehicle comprising: a vehicle



| oad- conpensati ng device which cal cul ates the weight of the vehicle body
fromthe pressure of the conpressed air in the air spring and controls an
accelerating force and 09-131 a break force of the vehicle, resulting in
causing negative effects to speed control and stopping accurad®-df3l he

vehicle. It is possible to narrow the dead-band of the Ieveling valve to
sol ve the issue. However, this causes nore frequent hunting of the valve
and the structure of the |eveling val ve beconmes conpl ex and expensi ve.

It is al 5o NOSS Bbe sit@ M 18 $HHTd Hod 04 alH gh | AMEHo$84 BReasehacilrer ease
the sensitivity of the rotating | ever which noves the adjusting rod 138 in
t he vert beoaly diimechedmol sowevepr ing ;t hedcaseelofct acreehhél @dwiash itige r ubber
tires, the installation location of the leveling valves is restricted to
the cent BeCAradal $H t NE LWt hioiF + BE€iSon 285 nght FBREF by el @R Ehus & he

SeneLLVRR Sl e, ULl S ans Ly aBrored LD CeSBesl LB BOg AL O, Lhe

i ssue. [IgﬁleATEQt%%&MyEl\gévice integrating a first relative
displacement amount at a first position between the
vehicle body and the Dbogie and a second relative
displacement amount at a second position between the
vehicle body and the bogie, the second position being
farther than the first position from the center of the
vehicle body in a width direction of the vehicle body, the
measuring device measuring an integrated value of the
first relative displacement amount and the second relative
displacement amount, the elastic force adjusting device
adjusting elastic force of the bolster spring based on the
integrated value so as to adjust a relative displacement
amount between the vehicle body and the bogie.

In the present invention, the integrated value of the
first relative displacement amount and the second relative
displacement amount is measured and then the elastic force
of the bolster spring is adjusted based on the integrated
value. Therefore, in comparison to the conventional case,
the displacement of the vehicle body is at least doubled,
and thus the sensitivity of measuring the height of the
vehicle body can be improved. Consequently, the height
adjustment of the vehicle body is made easier and with
higher precision.

When the vehicle body is tilted in the width direction

thereof, a second relative displacement amount at the



[ PATENT DOCUMENT 1] JP2000-280900 (FIG 6 and FI G 7) [ PATENT DOCUMENT 2]
JP2006- 62512 (FI G 10) SUMMARY OF THE | NVENTI ON In view of the issues of
the related art, an object of the present invention is to performthe

hei ght adj ustnent of the vehicle body with high precision by iGfrledd ng t he
sensitivity of nmeasuring the height of the vehicle w thout nmaking the
dead-band snal |l er. To achi eve the above object, the present invention
proposes a gui deway-type vehicle conprising: a vehicle 09-131 body; a

bol ster spiddgd o bogienwhiiath spppates thetwrhiel froodyhei achheha St er
spring; and a vehicle height adjusting nmechani sm which includes an

i nt egr at ithg dewicie; la resdyr i ngs dodeetand Bhaal ast ikl faEcer adpiistisg
device, the integrating device inte ratingﬁa first relative displacenent

anount afiSBiSemEadi (3BAUBEL videntiife YERFEI @BOUYL AR t HE Bogi &4nd a
d | ative. displ t t.at d hii
vehicl'e BEAF Mt iRe BigiEr s nortd sip hEraRsnoRor e RELIErR

t
i€, cond position being farther t%an he

first posidion-£romihe fe0Lepsolydde ¥8hicele hOdlyehRidntdtbagerection of
t he vehi cl e body, the neasuring é%vice measuring an integrated val ue of the
first rel ativaedies) &epmanticcanims and the pecontht eliatiers: dospl adenent
amount, the elastic force adjusting device adjusting elastic force of the
bol st er spredigs basedfoadile tiim egrlaeedetahie oo tdxe tehEFhst PoIYellat i ve

di spl acenent ampount between the vehicl e body d t%g bogi e. Ln the
present AARRYSH, 2bAetFnPEFd & VaFds Bget ﬁgqﬁ"? _l?egﬁﬁlu\?eotfi S %cenment
amount and J e eepnd helabLys ASRIACBN - REDUBL | SnAPaSHT e Bt [ hen the
elastic force o _e %O ste_r spring |I's adj us e_ ased on t elnftegrated
val ue. Ther ef1gr-@cvdly COBPANI SOk Otltléel%%’ﬁinrﬁ%()ﬂa'lv%asi% tibeddi spleacement
of the vehicle body is at |east doubled, and thus the sensitivity of
measur i ng ttirhe- et ght foft licher avehé ck é eledyt cafi beei Apvaledn g Coadequerd |y, the
hei ght adj ustnent of the vehicle body is nade easier and with hi%her
preci si opot changed and thus it is not necessary to change the
dead-band. As a result, the hunting of the valve does not
take place.

As an example structure of the present invention, the
integrating device of the vehicle height adjusting
mechanism may be a push-pull cable housed in a cable
housing, one end of the push-pull cable being fixed to the
vehicle body at the second position and the cable housing
is mounted on the bogie in a vertical direction of the first
position and the second position, and, the measuring
device  of the vehicle height adjusting mechanism may
include a rotating lever and a measuring part, the rotating
lever being connected to the other end of the push-pull
cable by means of a pin at the first position and connected
to a rotation axis mounted on the vehicle body such that
the rotating lever can turn around the rotation axis, the

measuring part measuring a turning angle of the rotating

lever.



When the vehicle body is tilted in the wwdth direction thereof, a second
rel ative di splacenent anount at the 09-131 second position with greater
di stance fromthe center of the vehicle body, is greater than a first

rel ative di splacenent anount at the first position. Thus, the Gensitivity
of measuring the height of the vehicle body is nore than twi ce as good as
t he conventional case. Therefore, according to the present invention,
t he precision of adjusting the height of the vehicle body is inproved and
it never exceadshtcher atsewaklenpiod uet eticttherd gpvehediskfeiedcee batrviean t he
vehi cl e body and a platform Mor eover, even when the leveling valve is
used, theistplrtanendf amoaintalivet sbhersentt oedthe v atigrvnded §hwot
changed and thus it is not necessary to change the dead-band. As resul t,

the hunt G818 athéhraliie Ho&P Sibt 1 PaKEL Bl Ble. cableRi e RnplePetiuct ure
of the present imyention, the ntggrating fevice ol fihe, yepigl g hel aht
*h I~ “cabl & adiin e

adjustin§ chani'sm nay be ‘a push-pu ouse a ca housi ng, one

end of the pyshepuldacabl e beingfistedokq tieh weld ehe badvialy bheisecond
position and the cable housing is mounted on the bogie in a vertical

di recti onfot hche fdatsinposetreenband d e reeconddposi thenptawrd, etrfte onfeasuri ng
device of the vehicle height adjusting mechanism may include a rotating
| ever andth® medsiai wp peg spotket potlagi gt £evert asbivied i wiethed fed stthe ot her
end of the push-pull, K cable by neans of a pin at,  the first pos&tion and

connect ed @ & Yot 4} BRLALEISRHunt P oh t3edvetiel € Bouydsutht fhdt’ € he
oL o N SR AIeY, LR BBt k3 ot b RS 0GRS
lever is set based on the integrated value.

In this manner, the sensitivity of measuring the height
of the vehicle body can be improved with a simple and
inexpensive means with use of the push-pull cable.

As a second example structure of the present invention,
it is preferable that the integrating device of the vehicle
height adjusting mechanism includes a rotation fulcrum
fixed to the bogie, a lever part being constituted of a
first arm and a second arm that are formed integrally with
each other and supported rotationally around the rotation
fulcrum, and a second connection rod connecting the bogie
and the second arm at the second position, and the
measuring device of the vehicle height adjusting mechanism
includes a rotating lever and a measuring part, the
rotating lever being connected to the first arm via a first
connection rod by means of a pin at the first position and
being rotatable around to the rotation fulcrum, the
measuring part measuring a turning angle of the rotating
lever.

In the second example structure, the second relative



09-131 In the first exanple structure, the second rel ative di spl acenent
anmount is transmtted to the other end of the cable at the first position
via the cable of the push-pull cable. Therefore, the displacenent anmount of
the other end of the cable at the first position and the turniO®glaigl e of
the rotating | ever being connected to the other end of the cable,
correspond to the integrated value of the first relative displacenent nount
and the second rel ative displacenent anount. The turning angle of the

rotatingghieyaradsmseat dasedtoatt bRei steghat pdsvaliten is tdahdhi steanner,
the sensitivity of neasuring the height of the vehicle body can be inproved
with a stoplEhanfirsexpensi we means veimtentusefoft thespashdpoudtmeabPe.

Asa second exanple structure of the gresent invention, it is preferable
that theMPASSYTHY nghBeficde®int hefvehiccIfd et ghfNaditdist iiy $ERARs m
includes_a.rotation_fulcrumftixed.to the hogie J_ever, .part i n
constituygél%ﬁ SffiF%F a§h¥sﬁd_%?§eé%%%oagn1fﬁ%€%éﬁgafgﬁﬁéﬁi?ﬁ%@ﬁg§||y wth
each ot her, and supRAr 1ed 404 ahireral | yaf olnd the d©f at kel Jdil gf upheand a
second connection rod connecting the bogie and the second armat the second
posi ti onboard dhegreasyri 8k devseedobatkhel vehictlee i heicghta adfiusiing .

mechani smincludes a rotating | ever and a neasuring part, the rotating

| ever beilngtbésneened 1,0 adwofidisy apntheasachincsexgommeztstoniebdriey neans
of a pin at the first position and being rotatable around to ,the rotation

ful crum OfheP fredseP PR pANETEdSbr ity & ttht hgtawgP e BT2EHE PGt hfng
Lever. | p the second, exppl e sl Uctyre, , the secong delative, 08ad3L

di spl acenent® anount 'a e Sécon osition IS transm

as a movgpant A tHgs3¢eoNb @ AL By neasuring the novenent of the first
arm the integrated value of the first and second rel ative displ acenent

anount s can be trasuriatt Asdainha celsastietharece of ibhephelfstmabipriceg is
adj usted based on the integrated value. In this manner, according to the
second exdipisé stheclengtdt ehetpeesamhipvdaticrblehetséis t$Fepdof
?ﬁgig;hgggéqgégsighthft%g%,V%ﬂg9£§ ggggi%T%t¥%la 58%%d€%ér3§%8%gple and

of the push-pull cable at the edge side in the width
direction where it is easier to perform the maintenance
and thus, the sensitivity of measuring the height of the
vehicle body can be adjusted as well.

In the second example structure, it is preferable that
a displacement amount of the first connection rod is
adjustable by changing a ratio of a first distance between
the rotation fulcrum of the first arm and a connection
point of the first connection rod and the first arm to a
second distance between the rotation fulcrum of the second
arm and a connection point of the second connection rod
and the second arm.

By this, the sensitivity of measuring the height of
the vehicle body 1is properly adjusted and thus, the
sensitivity of measuring the height of the vehicle body

can be improved more than twice in comparison to the

10



In the first exanple structure, it is preferable to adjust the |ength of
the push-pull cable at the second position. By this, it is possible to

adj ust the length of the push-pull cable at the edge side in the width
direction where it is easier to performthe mai ntenance and t Higs;13lhe
sensitivity of neasuring the height of the vehicle body can be adjusted as
wel | . In the second exanple structure, it is preferable that a

di spl acenent anount of the first connection rod is adjustable by changing a
rati o of carfidst idhshancesdbet ween the rotation fulcrumof the first arm and
a connection point of the first connection rod and the first armto a
second di st afiue thetmeerint hehreot steicamd ulectamp bk t hersedont: ar mtand sa
connection point of the second connection rod and the second arm By
this, the®ISEHRTIPYRIYC FATHRaLU hG AHEOhet BRtS JFOPAC YRAREINE BodP s

| dj d d thus, th Ltivi, f ' h ' f th
Venr ol o’ BOy AR BRI bUBd: FoPE 1 RAR Lk On EBnpat POSTO1BCChe 0. 131

convent i g%ﬂ 2SR 8he rotd¥ 1067110 L heaseGORd &XANMDIE, STIdiC PF v iitly 1S
preferable to adjust a length of the second connection rod. This can change

t he hei ghif pesidu®ngf thkehkiirgit connecsi vahied cambdhel s ci@jungeldever. As
aresult, the sensitivity of neasuring the height of the vehicle body is
adj ust ed. FuEghteherome ¢, thke ssecortl connectiiom roed i s | beaeéddatt he edge
side in the width direction of the vehjicle hody where the paintenance is

easy andtu€adhes haf nt Bnhh€e e e st HoRtE Ofe&d (1 Yo" et St RE Wehi cl e
body. As.alesuld, fhe mintenance becones easi.  ¢1/0G0rdlpg Laddhe
pr esent Pavent i on, Thé QU|d%may-%ype vehicte conpri sés® a vehicl'e body; a
bol ster {BriNg: s agbagie YW §htSURROrESqkhe tiebi Laikady wbayt hepbolsster
spring; and a vehicle height adjusting nmechani smwhich includes an

i nt egr at regudey) cCeheam®Eastk hafgcedeHaeomad amaswlastic force adjusting
device, the integrating device integrating a first relative displacenent
amount at a A¢esrdios tionk hretwesenhel vednELe rbody sadd tdrRW dPgLE&Pend a
second rel ative di spl acenent anount, at a second poghtion bet ween t he

vehicle HS&}Q&% £f pﬁ&@?ﬁ‘tﬁevﬁgﬁﬁﬁﬁpggﬁﬁ%wﬁb% _69%%;?&%1Pﬁénﬁrm
first pO%ItLon &ﬁ? LQ%ggég%?%gqgnéh%e¥ﬁhfféeb%gggh$faatWthQogg%%ﬁ;'On of

t he vehich?ﬁ%dyz evi ce neasurin Integrated value of the
first r etgﬁtﬂi\ff‘g di sphageneM 1 aMeunle Kk t he 5seaondy r akatiuei shsphacenent

anount , e elastic force adjusting device adjusting elastic force of the

bol ster sprilngldasead iont¢heaicinegdateitealaimestsasing ddjviste ancelat | ve

di spl acenent amount between the vehicle body and the bogie, and the
elastic force adjusting device, the integrating device
integrating a first relative displacement amount at a
first position between the vehicle body and the bogie and
a second relative displacement amount at a second position
between the vehicle body and the bogie, the second position
being farther than the first position from the center of
the vehicle body in a width direction of the vehicle body,
the measuring device measuring an integrated value of the
first relative displacement amount and the second relative
displacement amount, the elastic force adjusting device
adjusting elastic force of the bolster spring based on the

integrated value so as to adjust a relative displacement

amount between the vehicle body and the bogie, and the
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09- 131 elastic force of the bolster spring is adjusted based on the
integrated value of the first and second rel ative displacenent anounts. In
conparison to the conventional case, the height displacenent of the vehicle
body is nore than doubled at the nmeasuring position and the sed%st13Vity of
measuring the height of the vehicle body is enhanced nore than tw ce. Asa
result, the adjustnent of the height of the vehicle body is nade easy and
wi t h hi gher precision. In particular, when the vehicle body is tilted
in the wedtds i cecber birererf bdhersecepdine) atd \ed i spkacearnid ampunt at
the second position that has greater distance fromthe center of the

vehicl e bbdy thargteddrshlpesi¢fomhd sfinsegraat@dswicond heeflptstve el ati ve
di spl acenent anount at the first position. In this manner, the sensitivity
of rreasurdllﬁg’]t%%eﬁéin@htan@furt%% ve Pc?@mﬁé‘&y}sé%{h%trﬁﬁé:qfh‘é%naé%‘laeld in

| d b d
e el Cvcie TSR Rl Shent ahe e eI L BR S R N 05, and
the platerin peves: excaeds d Ja%aaédpmgl sifibn 2R mg%éﬁglkgwﬂyﬁg val ve

is used, the structure of the leveling vaI ve i s not changed and thus it is
not neces;ssamea@usmaggehtéwel@legﬁtbarfd LHAS el £6lkt bddye twinéhhgnefed he

val ve does not take place. BRI EF DESCRI PTION OF THE DRAWNGS [FIG 1] A
front vi ewns thaguide-caeype Al chevilit r shat 4 usdreet i rost threeherdgdd

enbodi msnt of the present invention. [FIG 2] A side view of the %ui de-type
vehi cl e 6f the Y?Pé?lﬁr @P@ryr ed BABEE pBKtand with higher precision.

In particular, when the vehicle body is tilted in the
width direction thereof, the second relative displacement
amount at the second position that has greater distance
from the center of the vehicle body than the first position,
is integrated with the first relative displacement amount
at the first position. 1In this manner, the sensitivity
of measuring the height of the vehicle body can be more
than doubled in comparison to the conventional case.

As described above, according to the present invention,
the displacement amount between the vehicle body and the
platform never exceeds the allowable limit, and when the
leveling valve is used, the structure of the leveling valve
is not changed and thus it is not necessary to change the
dead-band. As a result, the hunting of the valve does not

take place.

BRIEF DESCRIPTION OF THE DRAWINGS

[FIG.1l] A front view of a guide-type vehicle in relation
to a first preferred embodiment of the present invention.
[FIG.2] A side view of the guide-type vehicle of the first

preferred embodiment.

12



09-131 [FIG 3] Afront view of a guide-type vehicle in relation to a second
preferred enbodi nent of the present invention. [FIG 4] A side view of the
gui de-type vehicle of the second preferred enbodinent. [FIG 5] A front
view of a guide-type vehicle of the related art. [FIG 6] A si@e-13kw of

t he gui de-type vehicle of the related art. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS A preferred enbodi nent of the present
invention will now be described in detail with reference to the
acconpanyisng; 08 aWi Agsroht S ewnbendeduibienwesgse tdialclel essrpastiicat arly
speci fied, dinmensions, materials, shape, its relative positions and the

| i ke shaltdo besénbecdppeedd rased ldnisedanend ofil Yhamk qvenkti mvanitvef t he
scope of the present. (First Preferred Enbodi nent) A first preferred
enbodi merdtF1dF- 4 he Presede Vivvaht P&n tihe eXpLaendd Brer EeRdites Ph rEi®rence
to FIG1 and FIG 2. I1n FIG 1 and,.FlG 2, a vehicle 10 of the new transit
systen1h§§”§nﬁﬁgpéef%”ﬁﬁ%&2??£§6¥VW%%€16 nount ed under the vehicle body 12.

Each of the bogies has gne of; LWo & I 2SR¥i Ngs-1§pwuptad Jin the sane
position as an axle housing 21 in a |ongltudinal direction of the vehicle
body and rsymaeési galllly in a wdth direction of the vehicle body. An exanple
of the present invention illustrates a case with one air sprin%.

[FIG.6] A side view of the guide-type vehicle of the

related art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will
now be described in detail with reference to the
accompanying drawings. It is intended, however, that
unless particularly specified, dimensions, materials,
shape, its relative positions and the 1like shall be
interpreted as illustrative only and not limitative of the
scope of the present.
(First Preferred Embodiment)

A first preferred embodiment of the present invention
is explained hereinafter in reference to FIG.1 and FIG.Z.
In FIG.1 and FIG.2, a vehicle 10 of the new transit system
has a bogie 14 via air springs 16 mounted under the vehicle
body 12. Each of the bogies has one or two air springs 16
mounted in the same position as an axle housing 21 in a
longitudinal direction of the vehicle body and symmetrically
in a width direction of the vehicle body. An example of the
present invention illustrates a case with one air spring.

The bogie 14 comprises an axle housing 21 arranged in the

width direction of the vehicle body, an axle 18 housed in the

13



The bogie 14 conprises an axle housing 21 arranged in the width direction
of the vehicle body, an axle 18 housed in the 09-131 axle housing 21,
rubber tires 20 arranged on both sides of the axle 18, an axle frane 22
fixed to the axle housing 21 to support the axle housing 21, dfd-1@BXgui de
frane 28 nounted on the axle frame 22 and supporting guide wheels 24 and 26
on an edge side of the vehicle body in the wwdth direction. The vehicle 10
travel s on a guideway T by the guide wheels 24 and 26 bei ng gui ded by a

gui de rakk180Lo850M8 21, thHHAWIRES. 20 arASn§8@WH bdthl &idesaosugpensi on
frame 30 protruding downward is fixed to the vehicle body 12 and four

par al | el akileks8 32naael 84 rames 80 ppiorddd optveteallleyhonsihe ZSluspeniwsnec rane 30
by one end thereof. A base part 31 is integral with the suspension frane 30
and fi xe#hgndstet heusehpchd by al Zuitife faRMe £EaRRUDSSHSOR | e %’glet he

bogic o192 14 TN AL SR 05d RS LS9, DAL gy asg ek o1 ane

the axle are pivo 'y supported
on the axle.fra %ﬁr athem Lng dhereofecdhén axlmheugina 2o s
supporteékb§kg g%?é%ﬁ%yq I nk neg%anisn136 for%%d by the parafiel i nks 32

and 34 syghvthatond heyaxdevdpusipgheayuimy @hicels pasall 2 beangeyuided he
vertical direction. In this manner, the height fluctuation of the air

spring 1byi 8 tolideatredl Aopr epewnernshdfe dr@wisigsonnected to the axle 18 so

as to transmt the rotation of a drive notor tq the rubher tires 20 via the
axl e 18. ApsEeNPrigs §66- g ra e45ReIS 198 Branppi Y PESLFEELBE Waers%ed air,

oo DL T THRLN, U M0 RL PTELY. 9 Be SamReTand 2 g e
iggglgd4§éaéﬁgp%gékgfgeggg?50%Q?lyeghc£§eb99¥pé§si3hef£§M§|3®gyyah%§ 42 is
y .
end thereof. A base part 31 is integral with the suspension
frame 30 and fixed under the vehicle body 12. The axle frame
22 is fixed to the bogie side 14. The air spring 16 is installed
between the base part 31 and the axle frame 22.

The parallel links 32 and 34 are pivotally supported on the
axle frame 22 by the other end thereof. The axle housing 21
is supported by a parallel link mechanism 36 formed by the
parallel links 32 and 34 such that the axle housing can move
in a parallel manner in the vertical direction. In this manner,
the height fluctuation of the air spring 16 is tolerated. A
propeller shaft 19 is connected to the axle 18 so as to transmit
the rotation of a drive motor to the rubber tires 20 via the
axle 18.

A compressed-air tank 38 as a supply source of compressed
air, a compressed-air supply pipe 40 for supplying the
compressed air from the tank 38 to the air spring 16, and a
leveling valve 42 installed in the supply 40 are provided under
the vehicle body 12.

The leveling valve 42 is mounted on the vehicle body

14



09-131 side and houses a valving el enent such as a rotary val ve therein.
The rotation shaft 46 is integral wth the valving el enent and protrudes
outside of a casing of the leveling valve 42. The rotating lever 44 is
connected to the rotation shaft 46. The above structure is thé%dnEl as t hat
of the related art illustrated in FIG5 and FI G 6. In the preferred
enbodi nent, a push-pull cable 50 is used to neasure a relative displ acenent
anount between the vehicle body 12 and the bogie 14. The push-pull cable 50

is constistiuteedd PohoHsi BOvEA vty a Takka t54 dwused 4 nréherhousailng: 52. One
end 54a of the cable 54 is connected to one end of a rotating |ever 44 (an
opposi t etérddint he Moteat rohashaft )shadta £4onnectimhegod1567vathathia st
position Al in a center area of the width direction of the vehicle body.
The ot hei adiidi BAR bEMERE Gt @t Fedesnreidisde oo daSesSpart o1 h

connectign rad 58 at.a second_position A2 t he ge_si f..t i dt h
directioﬁ?vfﬁ%l%%é%abgﬁtggl igBFnF8§F§F1%??EeYﬁ5 ggsh%ﬁgggﬁg Fgﬁgt%% and
fixed tochhe ML Chgnbadad2 46, PRSI LI aleduh HIE 2o the Bl
position and the secondip05|t|on A2 are arranged in different places in

t he | onghisudhnal odi taet kenaefed he tvehilal €t bedyd Therpash- pukl Feaghlee 50 is
arranged diagonally to the width direction of the vehicle body. In this
manner, the dut eheepd SAbrpédt hmbeabieeBd,i 8 amsdngedl §| ¢ghtlley 56f f1g he
alignment with the rubber tires 20 in the longitudinal djrection instead of
bei ng ar F&SGe8 CoReaf Uhitharr eitaé o S nidberent aECHRT REF&GA: b

L1 usLrabed i £G4y, 1S AL PRoo0t,S40,0% Lo Ssommmgisda g gase |
same Positi i dic § P Wdtdr di re6hi9R AS 4 hen QUEMesY 10008y Of ohBe Al SPri ng
. the housing 52. One end 54a of the cable 54 is connected
to one end of a rotating lever 44 (an opposite end to the
rotation shaft) via a connection rod 56 at a first position
A, in a center area of the width direction of the vehicle
body. The other end 54b of the cable 54 is connected to
a base part 31 via a connection rod 58 at a second position
A, on the edge side of the width direction. The base part
31 is integral with the suspension frame 30 and fixed to
the vehicle body 12.

As illustrated in FIG.2, the first position A; and the
second position A, are arranged in different places in the
longitudinal direction of the vehicle body. The
push-pull cable 50 is arranged diagonally to the width
direction of the vehicle body. In this manner, the outer
end 54b of the cable 54 is arranged slightly off the
alignment with the rubber tires 20 in the longitudinal
direction instead of being arranged on an inner side of
the rubber tires 20.

Moreover, as illustrated in FIG.1l, the outer end 54b
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The I ength of the cable 54 of the push-pull cable 50 can be adjusted near
the second position A2 by a turnbuckle and the |ike. Wth the above
structure, when the air spring 16 noves in a vertical direction in response
to the weight change of the vehicle body 12, a relative displ &fe1ierit takes
pl ace between the vehicle body and the bogie at the first and second
positions Al and A2. This changes the height of the inner end 54a of the
cable 54 by an integrated anount of a first relative displacenment anount at
the first speyrdd oo Ahard ai1secoader phatd Va1 di spt Beer@ndi mimuNd fat htehe
second position A2. Subsequently, the rotating |ever 44 rotates around the
rot ati onoshaft ety d arf tthes ivietteige bt doodpuh? amd ihetlvalsdmng rdemtrorof the

| eveling valve 42 rotates in an anmpunt responding to_the integrated anmount
so as tolepeRettiedtbvdEiragtigrvasqphe outmoperEfe Ueitdift 28 TRELShicl e
body 12 ig reduced and the vehicle body noves upward, the conpressed air is
di schargé ‘fromthe air spring 16 by the opening/closing operation of the

| evel i ng val v 2 i engt i _theijvehbale dy 12
is increased %ﬁ% :tL%gg&éﬂioﬁe@%%%a%egéldg{%ﬂﬁred?htsﬁre %%%rggggc? gltb? IS
suppl i edche bbBea @k ussRid Re ak6 thy bhe corepiowg/cl 6simgbgpertal fobuok ltche

| eveling valve 42. Once the rotating |lever 44 returns to a horizontal
positionanitheHevelikeg 09-131 valve 42 is closed. In this manner, the

hei ght of the vehicle body 12 is adjusted. Wien the vehicle body 12
experi ences %ishnphe sRPViCCHE tvsietent , "RRB FREed i 4t 2BTARGUAL BPVETe

| ative.di spl acenent ts.at the first and d posifi d A2
bt woen e SuaRT G 6 bhay- 18 Hiat Y Hobt BORF 8 dalbl T Ha r sAre

di spl ace NRLAR f44st it 5 s NAS emehe N d bYiatae of
measur i ng%ﬁﬁ%éhel g%ctzi%fg?ﬁg 1v%hiacij'gglg@lc?dl?;p?'gildsoitgj-bglﬂly i mproved. b When t he
vehi cl e bedyelk ishti beed dIe thedw dinld ditectbonet her edfe fhesveatical
movenment is greater on the outer side of the vehicle body than the inner
si de t heseoforich poreel i ol &Ai rext Pon. Thési Fhealdgs tihrehedight vt the
di spl acenent val ue between the vehicle body 12 and the b%gi e 14 is

[

proporti dR&CT ¢hhe’ HR sPhntB S F&r?]t%eS %ek.?ﬁ’_(a‘?molﬁf:etgﬁé‘?/% %ﬁ“@uﬁ&dﬁf Thus,
when a distance BLibgharen.Lhe JLCRLAROSEELOR 2Rdchler FROEKOQska Al f of a

di st ance® t'he seco position an center a secon el ative

di spl aceﬁgrﬁn@@%@c&{dtfl@léé‘%%dd@%glté@émé\&ci SmbWinGe a&St MeCBea®ra f i r st
relative displacenent anount at the rst position Al. The integrated

anount opotshie ireeh at.i.ve sditsgd @oenenty andntrs ted t bothl posirt #dnsokstted ce as
much as the relative displacenent anount at the first position Al.
Consequentropnd e s erst a t ¥physbe fredduifiong tiiee iﬁéiwag?dt ReuW¢hirg1% body
s inprog%% %@f%iﬁgngiegg&éﬁéf the leveling valve 42 rotates in

an amount responding to the integrated amount so as to open

the leveling valve 42.

When the weight of the vehicle body 12 is reduced and

the vehicle body moves upward, the compressed air 1is

discharged from the air spring 16 by the opening/closing

operation of the leveling valve 42 and in contrast, when

the weight of the vehicle body 12 is increased and the

vehicle body moves downward, the compressed air is

supplied to the air spring 16 by the opening/closing

operation of the leveling valve 42. Once the rotating

lever 44 returns to a horizontal position, the leveling
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In this manner, according to the preferred enbodi nent, not only the height
adj ustnent of the vehicle body 12 is nade easier but also the precision of
t he hei ght adjustnent 09-131 is inproved and the tine for operating the
hei ght adjustnment is shortened. Particul arly, the sensitiOfi-thslof
measuring the vehicle height when the vehicle body 12 is tilted in the
width direction thereof is significantly inproved. As a result, the

preci sion of adjusting the height of the vehicle in such case is

suf fi ci egpthyd mpr ovedcitheseby sal ¢inig thenhesye wie t he ikgitght £ dihier ence
bet ween the vehicle body 12 and the platform Further, the neasuring
sensi ti vivehitad ¢ hieotliyl fl 20fi ¢ hedyalsitedd. body 12 is enhanced and thus it is
easier to balance the air springs 16 with respect to the tilt of the

\t/)egi cl e bodyWhon waeaveligile PeRY hei ghPeadidistdem SdmiteofeThéCéehicl e
ody 12 is reduced in.res toth i_gh h h Lcle body 12.
B o bPa SIS e, I OB E R, VRl T, oLable elbele body

e val ve el ement € leveling valve 42 is

not Chana%g#%%kéﬂéﬁFtQﬁq$ﬁgéer(%héh?iY%EV%daxﬁééEEdtﬁggi@ﬁﬂﬁiAl

Mor eover , preferred enbodi nent, the Iength of the cable 54 of the
push- pul kneakl,e b2d s behadjwest el & obbrgr daseat et easurdg iy bépsiitsi vity
and the outer end of the cable 54 is arranged away fromthe rubber tires 20
i nst ead dbubrl & hehienneelsicde cof dilke ladsreenti rassoant taHus theai At EBance

wor kers can easily _perform such adjustnent  of the %able | engt h mﬁ%@out

goi ng unBegitHeWeRiicl e HRYY - 128 NE Setmdl PLERdY e TEMBAPHENDS ©
height of the vehicle body is doubly improved.

When the vehicle body 12 is tilted in the width
direction thereof, the vertical movement is greater on the
outer side of the vehicle body than the inner side thereof
in the width direction. Specifically, the relative
displacement value between the vehicle body 12 and the
bogie 14 is proportional to the distance from the center
O of the vehicle body. Thus, when a distance B; between
the first position and the center O is half of a distance
B, between the second position and the center O, a second
relative displacement amount at the second position A; is
twice as much as a first relative displacement amount at
the first position A;. The integrated amount of the
relative displacement amounts at both positions is twice
as much as the relative displacement amount at the first
position A;. Consequently, the sensitivity of measuring
the height of the vehicle body is improved three times
better.

In this manner, according to the preferred embodiment,
not only the height adjustment of the vehicle body 12 is

made easier but also the precision of the height adjustment
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Next, a second preferred enbodinent is described in reference to FIG 3 and
FIG4. In FIG3 and FIG 4, a lever part 60 is provided to neasure the
relative displacenment 09-131 anount between the vehicle body 12 and the
bogi e 14. The lever part 60 conprises a bracket 62 fixed to tH¥®-akd® frane
22 whi ch supports parallel links 32 and 34 rotatably by one end of the
links, a first arm66 and a second arm 68 that are forned integrally with
each other and supported rotationally around a rotation axis 64 di sposed
appr oxi matsel M rigr dhedceahar ofet heibreacketr 62peratThg fthet hedgdecond
arns 66 and 68 are fornmed integrally on both sides of the rotation axis 64.
Each of twldhjwshweB6 dred B8ohasnadstrai ght bar shape and fornms an angle
smal | er than_1800 opening to the bogie side so as to turn with respect to

the rotati on?é%its“éﬂl.arlY'At}tl?pg%@s%ﬁg_"fjitr%Pfarf‘?riaéérilél%_?iﬁr‘?e&eédct one end
Ooni e Bsidg LRES! ek Yignd D TSshL 07 o Otk 10s 9P hG A ARL BLGR T e

vehi cl e n € rréction reo I'rst positiron Atip

of the segand-af Bh68nhkscINNECES nti(fit&'@n§y§p_§xﬁ$ir‘él%efd.ams3% yeguan,
adjusting rod 72 on the outer side of the vehicle body in the width

di recti ornHhereotibtibe setandt pesihiconAR)heightAs fi IHustvahédlien iF G 4,
the first position Aland the second position A2 are not in the sane
| ocat i onsiuth hea $engpt adiffalc e redyi dMmpPrIhesdf ofBe ey | 2UEViparth60 is

di sposed .di agonal with respect to_the width direction of the_vehic]e body.
Spepific%%%ﬂey%ﬁ EE@OH&%&&%F@bﬁ#ﬁfQ%?%UQ%Bﬁéﬁno&%ﬁ(ﬁf?ﬁcﬁﬁ¢%¥ﬁ%ﬁer tire
20 in th§zlggggt#ﬁgn$hii f%% ion instead of being arranged behind the

rubber tire I'rs "second positions Al and A2 are arranged in
the sane manpgk et Nasee el Herinst e €f ved yerbodheent lithof the
vehicle body 12 is enhanced and thus it is easier to balance
the air springs 16 with respect to the tilt of the vehicle
body 12. As a result, the height adjustment error of the
vehicle body 12 is reduced in response to the weight change
of the vehicle body 12.

Furthermore, the structure of the valve element of the
leveling valve 42 is not changed and thus the hunting of
the valve does not take place. Moreover, in the preferred
embodiment, the length of the cable 54 of the push-pull
cable 50 can be adjusted to increase the measuring
sensitivity and the outer end of the cable 54 is arranged
away from the rubber tires 20 instead of on the inner side
of the rubber tires and thus, maintenance workers can
easily perform such adjustment of the cable length without
going under the vehicle body 12.

(Second Preferred Embodiment)

Next, a second preferred embodiment is described in

reference to FIG.3 and FIG.4. 1In FIG.3 and FIG.4, a lever

part 60 is provided to measure the relative displacement
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09-131 the wdth direction of the vehicle body. Furthernore, the

| ength of the adjusting rod 72 can be adjusted by a turnbuckle or the liKke,
for instance. The rest of the structure is the same as that of the first
preferred enbodi mrent and thus the sanme conponents have the samf®rkikrence
nunbers as the first preferred enbodi nent and will not be expl ai ned
further. In this preferred enbodi nent, when the height of the vehicle
body 12 changes in the vertical direction due to the weight change of the
vehi cl e kathud?, bébeever tihealvamivenetbodly 1heahdpthe bbhegiseddnd &t 68 i s
transmtted to the tip of the first arm66. Thus, the vertical novenent of
the tip dfeude pfarist6 Oacamps iewplasbre ciieet 6at BgKratetovidlei@ xdfe th@nel ati ve

di spl acenent apounts between the_vehicle body_12 a he bogi e.14 at the
first po<i%int AR éH@Hﬂﬁ¥%eﬁéﬁél&&$t%b%kﬁzgz an#&é&,r?ﬁﬁgﬁg&%iQ% | ever

44 i's roigted aroupd. bhe natallon shath 48,1 of Lhes aouptogly Lhe ig egr at ed

val ue so as to open évelinhg valve 4 n thi's” manner, € conpressed

air in the amunt el -hbe intkegyaledyvakue baRRAed 40d0sugbseharged from
the air spring 16. Once the conpressed air is supplied to or discharged

fromthe @taspohag land dheuvehi che hadyatl2onet lrnsst o 63 présepiosed hei ght ,
the rotating |ever 44 return to the horizontal position and the |eveling
val ve 42apprdvimdtely i Hbscrddidee above thcdordrkgtt #4 he preferred

enbodi nent in the manner simlar to the firs referred enbodi.nent, ., when
the vehicle b8y f?réfpe??éhcé?%f@ﬁwnﬂ%@%eﬁ%ﬁgéV“ﬁD& meAtS t IS TSI tivity

of neasugdgképglﬁ§i®% both sides of the rotation axis 64. Each
of the arms 66 and 68 has a straight bar shape and forms
an angle smaller than 180° opening to the bogie side so
as to turn with respect to the rotation axis 64.

A tip of the first arm 66 is connected to one end of
the rotating lever 44 via a connection rod 70 on the inner
side of the vehicle body in the width direction thereof
(the first position A;). A tip of the second arm 68 is
connected to the suspension frame 30 via an adjusting rod
72 on the outer side of the vehicle body in the width
direction thereof (the second position Aj).

As illustrated in FIG.4, the first position A; and the
second position A, are not in the same location in the
longitudinal direction. Therefore, the lever part 60 is
disposed diagonal with respect to the width direction of
the vehicle body.

Specifically, the second position A, is arranged
outside of the rubber tire 20 in the longitudinal direction
instead of being arranged behind the rubber tire 20. The
first and second positions A; and A, are arranged in the

same manner as those of the first preferred embodiment in
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09- 131 of the vehicle body is doubly inproved. Further, when the vehicle
body 12 is tilted in the width direction thereof, the vertical novenent is
greater on the outer side of the vehicle body than the inner side thereof
in the wwdth direction. Thus, in the case wherein a distance Q9%1eilween the
first position and the center 0 is half of a distance 02 between the second
position and the center 0, the sensitivity of neasuring the height of the
vehicl e body is inproved three tinmes better. Therefore, the precision

of adj ustinyg whetheidghte ®f 1 bhe orehiled evbady 12 lsaaybe i nproved and the

i ssue of the relative height difference between the vehicle body 12 and the
pl at f or m wi | Fulbé hsotyede , Thiss tdegshme ff et | @0 ebftdgty asodhé 2f icest
preferred enbodi nent can be obtained. Further, the sensitivity of

measuri n§ AE NS TR Dot 2t Her PERICK 1 Badyhenl t ke t§PEeP HbeNEron be

i nproved nor.e than.three tipes by mking_the |eng 2 . d arm 68
| onger t ﬁaenSti h%PI g%&t ﬁefﬁu%g‘atrﬁe 5 r%}f’earsr?]m(al .aeg EFQSZ.OCH éﬁ%u??%&&mr e,

the resi %tr%niﬁ@rﬁgéi AebobRG IV EMRNE nefs the LevercBaRpbnthd $ ity thet ati onal
resi stance. Thus, the resistance against the novenent of the |lever part 60

i s reducednd cof@achsennvidde thea d ivisé Pt eser ped fenrbodi neamib o dhdenite
sensitivity of neasuring the height of the vehicle body can be further
enhancedand witlj sodl dxe pospilblicad aditdern-he | ength of the adjusting rod

72 so as to change the height position of the connection, rod 7 nd the
rotating | evel % P%NP%?#%%EFF,QWﬂf%%m%PFVVWHfQﬁt a2t PRY P%e%ﬁﬁight of

the 09-%%%icle body 12 changes in the vertical direction due to

the weight change of the vehicle body 12, the vertical
movement of the tip of the second arm 68 is transmitted
to the tip of the first arm 66. Thus, the vertical movement
of the tip of the first arm 66 equals to the integrated
value of the relative displacement amounts between the
vehicle body 12 and the bogie 14 at the first position A;
and the second position A,.

Next, the rotating lever 44 is rotated around the
rotation shaft 46 for the amount of the integrated value
so as to open the leveling valve 42. 1In this manner, the
compressed air in the amount of the integrated value is
supplied to or discharged from the air spring 16. Once
the compressed air is supplied to or discharged from the
air spring and the vehicle body 12 returns to a prescribed
height, the rotating lever 44 return to the horizontal
position and the leveling valve 42 is closed.

As described above, according to the preferred
embodiment in the manner similar to the first preferred
embodiment, when the vehicle body 12 experiences a simple

vertical movement, the sensitivity of measuring the height
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vehi cl e body can be adj ust ed. In such case, as shown in FIG 4, the
adjusting rod 72 is arranged outside of the rubber tires 20 in the

| ongi tudi nal direction instead of the inner side of the rubber tires 20 and
also in the vicinity of the outer edge of the vehicle body in @%el¥i dth
direction. Therefore, maintenance workers can easily perform an adj ust nent
W t hout goi ng under the vehicle body 12. Moreover, in the first and
second preferred enbodi nents, the sensitivity of neasuring the hei ght of

t he vehi elfethedyeddr: e dowy dved dub Sy npdpyr srekdng Fhe tdiest andesshdrd er
between the rotation shaft 46 and the connection rod 66 or 60 in the
rotatingWaﬁ&ﬂlﬁAbOdMDUSTE$ALiAPP@I@ABKDBTWEch dimeot dPngthe reed present
invention, in a guideway-type vehicle such as new transit S%Ei q{ t he

senS|t|vﬁﬁf(ﬁe%%hgaﬁlWﬁvﬁmﬁGQﬂ%ﬁlﬁ%@ﬂFgﬁlaeeﬁﬁﬁtoéﬁﬁﬁhF
vehi cl e body, ?% che po hgnd&%éolkgerméggé 9:@18&9 9f 1tnh P{ hkv‘i'cfchkPOdy can

be i nprove e and i hexpensi ve devi ce, e hei ght
adj ust m@tlﬁcw@nvehlrwues body: gasyaskmpovEDg 4 f&ﬁ@ﬁtél@ beftwtelwl hei ght

adj ust nent and dlnlnlshlng t he hei ght error between the vehi cl e body and
t he pl at froyanf i 08t I3dsCbAldMSand the center O is half of a distance
C, between the second position and the center O, the
sensitivity of measuring the height of the vehicle body
is improved three times better.

Therefore, the precision of adjusting the height of
the vehicle body 12 can be improved and the issue of the
relative height difference between the vehicle body 12 and
the platform will be solved. Thus, the same function
effect as the first preferred embodiment can be obtained.

Further, the sensitivity of measuring the height of
the vehicle body in the tilted position can be improved
more than three times by making the length D, of the second
arm 68 longer than the length D; of the first arm, i.e.
D:1<D,.

Furthermore, the resistance against the movement of
the lever part 60 is only rotational resistance. Thus,
the resistance against the movement of the lever part 60
is reduced 1in comparison with the first preferred
embodiment and the sensitivity of measuring the height of
the vehicle body can be further enhanced.

It is also possible to adjust the 1length of the
adjusting rod 72 so as to change the height position of
the connection rod 70 and the rotating lever 44. As a

result, the sensitivity of measuring the height of the
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A gui deway-type vehicle conprising: a vehicle body; a bolster spring;

a bogi e which supports the vehicle body via the bol ster spring; and a
vehi cl e hei ght adjusting nmechani sm which includes an integrating device, a
measuri ng device and an elastic force adjusting device, the irM%grating
device integrating a first relative displacenent anmount at a first position
bet ween the vehicle body and the bogie and a second rel ative di spl acenent
anount at a second position between the vehicle body and the bogie, the

second pQeirii®ne bpbag fadt hee bl dhedf{irst position fromthe center of
the vehicle body in a width direction of the vehicle body, the neasuring
devi ce nmeasufhnguah icatseyr & edlvavneiof Fiile 4, rtdte raad Av b ve ndi gppichdehent
amount and the second rel ative di splacenment anount, the elastic force

adj ust i néSdedrea gt} dstwgS eFgst PE f BREe BRPOSE bélist®t ti g bdd&d on the

integrated value.so as t.0 adjust a relative_displ acenent_anpun t ween the
vehicl e &%ﬂ%ﬁﬁdfH@ﬁbgﬁgfc%}o?héQ§%?ﬁﬂm9?t;%g &&ﬂ%ﬁeséccoPgi%§%o claim

Y and 't he. . o of 1 he. vehi che. hal Ing 1
PR 1 éf&ﬁ?gp M e | 105 0oVh 46, 0fy LBy elyl elrer hel ik cadksld ng

nmechani smis a pusl oused I n a cabl e housing, one end of the
push- pul brcalle behng1ki xedi ¢ oi hheheehiicl €h bady eat itdre. seroadeposie,i on and
the cable housing is nmounted on the bogie in a vertical direction of the
first maintenance workers can easily perform an adjustment

without going under the vehicle body 12.

Moreover, in the first and second preferred
embodiments, the sensitivity of measuring the height of
the vehicle body can be improved by simply making the

distance shorter between the rotation shaft 46 and the

connection rod 66 or 60 in the rotating lever 44.

INDUSTRIAL APPLICABILITIES

According to the present invention, in a guideway-type
vehicle such as a new transit system, the sensitivity of
measuring the relative displacement amount between the
vehicle body and the bogie due to the weight change of the
vehicle body can be improved with a simple and inexpensive
device, thereby making the height adjustment of the
vehicle body easy, improving the precision of the height
adjustment and diminishing the height error between the

vehicle body and the platform.
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09- 131 position and the second position, and wherein the measuring
devi ce of the vehicle height adjusting nmechanismincludes a rotating |ever
and a neasuring part, the rotating | ever being connected to the other end
of the push-pull cable by neans of a pin at the first positi onf0&antB1l
connected to a rotation axis mounted on the vehicle body such that the
rotating | ever can turn around the rotation axis, the neasuring part
measuring a turning angle of the rotating | ever. 3. The gui deway-type

vehi cle according to claiml, eobermsn the integrating device of the
vehi cl e hei ght adjusting mechani smincludes a rotation fulcrumfixed to the
bogie, a lever part being constituted of a first armand a second armt hat
are formed integrally with each _other and supported rotationally around the
rotati on?f &t ARY2ATE YP L e¥BRd CdShie®TP SR SHSt tonnect i ng the bogie and t he
second arm at tthigﬁgngo sition, wherein the nmeasuring device of the

vehi cl e heigﬁtvg i ng ¢hanismincludes a rotating |l ever and a

neasuring papt pfihe &0t ahikng d ever being connected to the first armvia a
first connection rod by nmeans of a pin at the first position and being

rot at abl e araundgie whechotappon tfaltereume htihel ergasdy ivige paret bodasiegr ng a
turning angle of the rotating |lever. 4. The gui deway-type vehicle according
to clai mspwin@; @herein the bolster spring is an air spring, and the

a vehicle height adjusting mechanism which includes
an integrating device, a measuring device and an elastic
force adjusting device, the integrating device
integrating a first relative displacement amount at a
first position between the vehicle body and the bogie and
a second relative displacement amount at a second position
between the vehicle body and the bogie, the second position
being farther than the first position from the center of
the vehicle body in a width direction of the vehicle body,
the measuring device measuring an integrated value of the
first relative displacement amount and the second relative
displacement amount, the elastic force adjusting device
adjusting elastic force of the bolster spring based on the
integrated value so as to adjust a relative displacement

amount between the vehicle body and the bogie.

2. The guideway-type vehicle according to claim 1,
wherein the integrating device of the vehicle height
adjusting mechanism is a push-pull cable housed in a cable
housing, one end of the push-pull cable being fixed to the
vehicle body at the second position and the cable housing

is mounted on the bogie in a vertical direction of the first
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09- 131 el astic force adjusting device includes a conpressed air tank
storing conpressed air, a conpressed air supply pipe connected to the
conpressed air tank and the air spring, and a leveling valve installed in
the conpressed air supply pipe, and wherein the el astic fdreel3dj usting
devi ce adjusts a val ve opening anount of the |eveling val ve based on the
integrated value. 5. The gui deway-type vehicle according to claim2 or 4,
wherein a length of the push-pull cable can be adjusted at the second

posi tionposh.t ilbe guiddevsy-sypeneli € etaeeqr dimg to claim 3 or 4, wherein
a di spl acenent anmount of the first connection rod is adjustable by changing
a ratio of awherstindi shancedstnern tdevioeavifonthel yedhofe t heidihtst arm

and a connection point of the first connection rod and the first armto a
second dP§tiartiel Bet RRANERE STbt NI FRT crum Gt R Seddnt &r ABNd &

G devey SESTE VERPCTS Becbidi RS CEa alai o oG Hgher PR T TGt 5T e
second corRect iy rod €8 besddiistedtable by means of a pin at the
first position and connected to a rotation axis mounted
on the vehicle body such that the rotating lever can turn
around the rotation axis, the measuring part measuring a

turning angle of the rotating lever.

3. The guideway-type vehicle according to claim 1,

wherein the integrating device of the vehicle height
adjusting mechanism includes a rotation fulcrum fixed to
the bogie, a lever part being constituted of a first arm
and a second arm that are formed integrally with each other
and supported rotationally around the rotation fulcrum,
and a second connection rod connecting the bogie and the
second arm at the second position,

wherein the measuring device of the vehicle height
adjusting mechanism includes a rotating lever and a
measuring part,
the rotating lever being connected to the first arm via
a first connection rod by means of a pin at the first
position and being rotatable around to the rotation
fulcrum, the measuring part measuring a turning angle of

the rotating lever.

4. The guideway-type vehicle according to claim 2 or 3,

wherein the bolster spring is an air spring, and the
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09-131

elastic force adjusting device includes a compressed air
tank storing compressed air, a compressed air supply pipe
connected to the compressed air tank and the air spring,
and a leveling valve installed in the compressed air supply
pipe, and

wherein the elastic force-adjusting device adjusts a
valve opening amouht of the leveling valve based on the

integrated value.

5. The guideway-type vehicle according to claim 2 or 4,
wherein a length of the push-pull cable can be adjusted

at the second position.

6. The guideway-type vehicle according to claim 3 or 4,
wherein a displacement amount of the first connection rod
is adjustable by changing a ratio of a first distance
between the rotation fulcrum of the first arm and a
connection point of the first connection rod and the first
arm to a second distance between the rotation fulcrum of
the second arm and a connection point of the second

connection rod and the second arm.
7. The guideway-type vehicle according to claim 3 or 4,

wherein a length of the second connection rod can be

adjusted.
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