[TITLE OF THE INVENTION] GUIDEWAY TYPE VEHICLE [BACKGROUND OF THE INVENTION] [Field
of the Invention] [0001] The present invention relates to a guideway 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 tiEIRbEato# AMHEODNZENT A0NGW GHITHEWERYON syateWEHI @ iBedium-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 tranJERKEKICRGYNENMOE erfED INMERTgoN§ wheels being guided on a guideway.

[Field of the Invention]
[0001]

The present invention relates to a guideway 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]

[0002]

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 wvehicle

constant, a height adjusting mechanism is adopted.
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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. [0003] The height adjustment
mechanism is explained in reference to FIG.5 and FIG.6. In FIG.5 and FIG.6, a vehicle 100 of the new
transit system hasba biovgie 104 mounted under a vehicle body 102 via an air spring. Each of the bogies
has one or two air sgkrligghselo Eno%nted in the sameapo.sition as angxle 1g8iin aéqfn itudinal direction of

the vehicle body an symmle?rlcaﬁ‘y ih'a Wi ﬂwtdrf‘r%%ﬂoﬁloﬂhésveﬁﬁg ?}Anneexanmp]ﬂe of the %eresent invention

lllustrates a caseowithaarie airaspring.q0004] rThe bogie 404 .comprises iatl axtieohousinghtll arranged in
the width direction of the vehicle, the axle 108 housed in the axle housing 111, rubber tires arranged on

both sides of thBAkIe" 108, “dn Bxi& Fama 1 29T 16 the X8 HotdiRg 6 Supporithe &X8%housing 111,

and a guide framez118 meuntad osdheraxle frame 112 w@and suppeding:guite-wheelsd 14iand 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®216'B&ing Yuided by gt Rl ABEShBRAYhtRE drawifgs booki® 17 2

longitudinal direction of the vehicle body and symmetrically
in a width direction of the vehicle. An example of the present
invention illustrates a case with one air spring.

[0004]

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.

[0005]

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.
[0006]

The parallel links 122 and 124 are pivotally supported on
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As lllustrated 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. [0006] The parallel links 122 and 124 are pivotally supported on the axle frame 112 by the
other end thereoh T he axlef 1884 s Isupportech byca parakeldinkmeehanismhE26 farmed byithe parallel links
122 and 124 such that the axle 108 can %ﬁ ir&a{ﬂ(arallel manner in %e (\J}zerticg(ljdigecti?ﬁ. In this manner,
ed aft 1 fe

the height fluctusé%%?}ogftﬁ% aﬁﬁ/sparin%af is tolerated. 5&65%%% (Serlrnshl 1&'e6nnected o the axle 108

S0 as to transmitdhe rotatian ok a drive smoetor 1@ thedubbes tiresd 14:via an tnputshaftea trypoid gear,
deferential gear and the axle 108. [0007] = A compressed-air tank 128 as a su,psply source of compressed

air, a compressadair stipply Pioe 130 or Slppiying ‘the compréssed air fF8nt the™tdlK 128 1o the air spring
106, and a leveling valvgiB82rnstalled inthe-supply pipe 430 ate provided wnder she vehigle body 102.
T g A 1 ARG e I B Sanrested 13 2 yalving siement gt the leveling
valve 132. [000Bf °P€~--<r sha
the rotation of a drive motor to the rubber tires 110 via an
input shaft, a hypoid gear, deferential gear and the axle 108.
[0007]
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.
[0008]
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
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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:byanmeans such as a turnbuckle.  Moreover, the air spring 106, the leveling
valve 132, the aﬂ%%& g rod 138 and the like are arranged symmetrically about a centerline 0. [0009]
With the structure above, when the weight of the vehicle body Increases due to passengers boarding, the
air spring 106 is comptessac-and the vehicle hody, 102 owets-and the spacethetweenithesvehicle 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°f38 HHd U TRe totalingleisr 194 dh e Aot Mtle G6%riward Bat Ftatd Bipward about
the rotation shafts136.mphae setatingrevend34diltsupwarshso astolepen-thesleveling vabwe 432 and then
the compressed air is supplied to the air sprir&l%% via the compressed-air tank 128. In this manner, the

vehicle body 10254/ 6d. FORCEIHETRtatngYever 284 feoRes ioli26rtal SR fotheé 1iftdt the vehicle

body 102, the leyeling vadve 132-¢closes and the vehiclehadynt02stepsiliftings [00416L -+ When the weight
of the vehicle body decreases, the vehicle body moves upward and the rotating lever 134 is tilted

downward abouitthetfdtafion Shaftf136 Solds té vper the [dvelifghrdive 132 ERd diséharfcthe

compressed airfrom the-aif spring- 1080 this manper, tbe vehicle bedy 102Jewers and the rotating lever
134 becomes horizontal. When the rotating lever becomes horizontal, the leveling valve 132 closes and

thevehhkabod?%@Qsﬂﬁﬁ?Mﬁ%ﬁﬁdﬁg lever 134 tilts upward so as 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.

[0010]

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.

[0011]

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).
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[0011] 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. [Related
Art Document] [PatémteDecunmgnt]i [0 2]:{P ARENTJo @ CUMENT E|idRr2000-28690@(EHG.6 and FIG.7)
[PATENT DOC%%ENiEZJﬁ]ePZWOi%%SZ ilrze E:Igdr]io ear 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 wvehicle so as to make

controlling the tilt in the width direction easier.

[Related Art Document]

[Patent Document]

[0012]

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

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

[SUMMARY OF THE INVENTION]
[Technical Problem]
[0013]

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
limit area. For instance, the dead-band may be Omm to F4mm
at the tip of the rotating lever. Accordingly, the tilt of the
vehicle body is tolerated in the range of the dead-band.

[0014]

In the guideway-type vehicle equipped with the rubber tires,
the position of the leveling valve is restricted in a center
area of the width direction inside the rubber tires so as not
to obstruct the rubber tires. Therefore, the height
fluctuation outside of the rubber tires is much greater in the
dead-band. Specifically, even when the height fluctuation is

dmm at the position where the leveling valve is installed, the
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[SUMMARY OF THE INVENTION] [Technical Problem] [0013] 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 limit area. For instance, the dead-band may be Cm to 4mm at the tip of the rotating lever.
Accordingly, the tilt of the vehicle body is tolerated in the range of the dead-band. [0014] In the
guideway-type ehicle- edfuippedarithvthecrubbiddiresh therpasition of thesslevelinghwalvelistiestricted in a

center area of tge rWidtt:h directioqﬁinside the r&JB)IlT)Igr girggs SO as norhto 0?
t

ection ma e arqun exceed © a (itcgtvjv(:[é[?g E}'%lLbueer til’?S. Therefare,
the height fluctyation outside of the ruerDerdtires IS much greater in the dead-band. peciﬁcally, even when

the height fluctuation éis-émmiatibepositior where the=leveling malve ds installed; the theight fluctuation
outside the rubber tires in the width direction may be around IOmm and exceed the allowable value of the
level difference bétween the vehicle body and a platform.

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.

[001l6]

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
a break force of the vehicle, resulting in causing negative
effects to speed control and stopping accuracy of the
vehicle. It is possible to narrow the dead-band of the
leveling valve to solve the issue. However, this causes
more frequent hunting of the valve and the structure of
the leveling valve becomes complex and expensive.
[0017]

It is also possible to use a shorter rotating lever
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[0015] 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 tdmpressed ain. Asra restllt, tkesetationship of thé actaat weight of the wehicle body and
the pressure of thtplel 8grpTPresseghair ir(lflde the airrsgéiqgglgeggm%rs] =balanced.in some bogies. [0016]

Thiscansendawronglnfor?ﬁfaetﬁ)nto% ﬁ‘)aayco%ﬁl&satmg device w elchecratf(%u?ﬁt%sdth%ev&é—’lé t 6f the vehicle

body from the essure of the compressedair th ther ait spliagwaincthcentsolsiamaecelerating force and a
break force of the vehicle, resulting in causing negative effects to speed. control and stopping accuracy of

the vehicle. It is PSssibletoTratfow e d&8d-band'bf e 1evifing Valve 1o SbivEIhe fsdue. However, this
causes more frequant huating obthenvalve and the stkucture ehtheldevelingvalve-becomes complex and

expensive. [0017] It is also possible to use a shorter rotating lever
méentioned above and thus the sensitivity cannot be
sufficiently improved with respect to the tilt of the
vehicle in the width direction thereof. Therefore, this
does not solve the issue.
[0018]

In view of the issues of the related art, an object
of the present invention is 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.

[Solution to Problem]
[0019]

To achieve the above object, the present invention
proposes a guideway-type vehicle (the first invention)
comprising: a vehicle body; a bolster spring; a bogie which
supports the vehicle body via the bolster spring; and 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
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134 so as to increase the sensitivity of the rotating lever which moves the adjusting rod 138 in the vertical
direction. However, in the case of the vehicle with the rubber tires, the installation location of the leveling
valves is restricted to the center area in the width direction as mentioned above and thus the sensitivity
cannot be sufficiently Improved with respect to the tilt of the vehicle in the width direction thereof.
Therefore, this does not solve the issue. [0018] In view of the issues of the related art, an object of the
present inventiorhis toepertorm thellyeightaadjustnentiofdhe vehicke body with higheptesision by improving
the sensitivity of easurigg the he'%r!} of the vehicle, without makirrlqg(tahgedo?%da: %reldosgnakl]eer. [Solution to
ab

Problem] [0019f © 15 aénieve'the above o%?e%i%é Iﬁ)?egé]ntl fAvertion proposes a guicFeway-type vehicle

(the first invention)y eamprisingl awvehislelbotynabolstes sprng) a bagie whichdsuppertsi the vehicle body
via the bolster s ,rig%éjand a vehicle height ad'ustin%;7 mechanism which Includes an integrating device, a

measuring device End An 858t A& Adjusting device fthe infgratinty déVide htegrating a first relative

displacement amoymt atia firstipasition between the vehicle body and-thedegie anda second relative
displacement amount at a second position between the vehicle bod¥ and the bo?ie, the second position

being farther thafk Hr&first psition fon thé Eehferstiust a relative displacement

amount between the vehicle body and the bogie, wherein the
integrating device of the wvehicle 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
position and the second position, and 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 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.

[0020]

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
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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, wherein the integrating
device of the vehicle height adjusting mechanism's a push-pull cable housed in a cable housing, one end
of the push-pulkcabie:beingdiked-tortheesehigle dHody at the secendipasition and ¢he €ablethousing is
mounted on the l()jo, ie 1i:n a vgrtical (gi ectionhof tile firgt Qosition and the second posgion, agd wherein the
measuring device 0f the Vehicle elg ?agﬁjsﬁﬁg mechanism includes eaaratla?iﬁg?élver%h% a measuring
part, the rotating iexes beingecannested 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 rotafl&H Axi<’ the MicastifingWatt heisuringa tiriiAg dhgte 8f the fotatiny lever. [0020]
In the present inventionrthedntegratetivalue ot thedirstirelative displacement amount andsthe second
relative displacement amount is measured and then the elastic force of the bolster spring is adjusted

based on the Intégratsd YAl “FRetefork i EGfpanson- o the ConveRfiohdicdse? tie- displacement of

the vehicle body is-at {east doubleg; @apd thus the.sensitivity:of peasuripg the height of the vehicle body
can be Improved.Consequently, the height adjustment of the vehicle body is made easier and with higher

precision.  WHREFtheAreHiGe body tilied rt thelwidthdirdetiar therésh a se¢did reldtive displacement

amount at the secqnd position with greater distance, fromutheicenter ofithe yehicle, hody, is greater than a
first relative displacement amount at the first position. Thus, the sensitivity of measuring the height of the

vehicle body is hfor&tan tViee asGo6d a3the ebAverttiohBPcasel foogajonal case.
[0021]

Therefore, according to the present invention, the
precision of adjusting the height of the vehicle body is
improved and it never exceeds the allowable value of the
level difference between the vehicle body and a platform.

Moreover, even when the leveling valve is used, the
structure of the valve element 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.

[0022]

As an example structure of the present invention, the
integrating device of the wvehicle 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
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Therefore, according to the present invention, the precision of adjusting the height of the vehicle body is
Improved and it never exceeds the allowable value of the level difference between the vehicle body and a
platform.  Moreover, even when the leveling valve is used, the structure of the valve element 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. [0022] As an example structure of the present invention, the
integrating devite of thi=vehicle deight adjusting meehanishu maydoearpushipultcakle housed in a cable
housing, one e.qde%trhebpuish(-%ﬁull cable being fixed to the vehicle bo%yfatttkbe seco d}go?i{ion and the

. ng, connectedt hge other,end. sh— ..
cable hOUSII’]g IS mounted on the %ogle na verﬁcatl cﬁrecﬁon of ﬁ1edﬂrs pOSIﬁOIﬁ)%n t élsecond position,

and, the measuting devgenot dhes vehieleoheight adjusting erechanism may include adotating lever and a
measuring part, the rotating lever bein? connected to the other end of the push-pull cable by means of a
0

pin at the first poSitdn aid Eorfectéd to E*BRALGH aXis otinted or e GEMEIe BSdy Sl that the

rotating lever camturnaradna the ratation axis, the measuing:-part measuring a tureing-argle of the
rotating lever. [0023]  In the present invention, the second relative displacement amount is transmitted
to the other end"6FthB'caBie Bethe firSEositidiPvia the'dabieof tHelsush-phift abkt Fhérfefore, the
displacement amouat of the other end of the cable at the first position and the turning angle of the rotating
lever being connected to the other end of the cable, correspond to the integrated value of the first relative
displacement mdUht add the second relative displacement amount. The turning angle of the rotating lever

issetbasedontheIﬂpgrgwgvaél%eesent invention, the second relative

displacement amount is transmitted to the other end of the
cable at the first position via the cable of the push-pull
cable. Therefore, the displacement amount of the other
end of the cable at the first position and the turning angle
of the rotating lever being connected to the other end of
the cable, correspond to the integrated value of the first
relative displacement mount and the second relative
displacement amount. The turning angle of the rotating
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.
[0024]

As a second invention of the present invention, it
proposes a guideway-type vehicle comprising: a wvehicle
body; a bolster spring; a bogie which supports the vehicle
body via the bolster spring; and 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
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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. [0024] As a second invention of the present
invention, it proposes a guideway-type vehicle comprising: a vehicle body; a bolster spring; a bogie which
supports the vehicle body via the bolster spring; and a vehicle height adjusting mechanism which Includes
an integrating device, a measuring device and an elastic force adjusting device, the integrating device
integrating a firstirelative eisplecementamount atza fifstrposition between the vekicle body and the bogie
and a second relaﬂv,e (ilispl%cegnent an%ﬁunthat a %eco,nd position between th(f vehif[letb,odg and the bogie,
the second posﬁi%nlbcelneg fattier than the first posﬁl%ﬁefron%r% e centérof the vehic eab(%(Yy in a width
direction of the aebicleshadye the measuring sleviee measuringrarsintegsated yakie<af thenfirst relative
displacement amount and the second relative displacement amount, the elastic force adjusting device

adjusting elastid fot¢€ of the Bbistér'$prihg HaB8d bh ‘the NtegiatedVallR So-4¢ 18 adjist Hrelative

displacement amotint betweenthe vehiclerbadyrand thedyogie; swherein the integrating gevice of the
vehicle height adjusting mechanism includes a rotation fulcrum fixed to the bogie, a lever part being

constituted of a\fitStidrntaRa & séCoAd ari that 'aré Fornisl htegrdlly’ Wit @a8htAdr ahd Supported

rotationally around;therotation dulerum, and a.sacond Lonnegtionred conrecting the begie and the
second arm at the second position, wherein the measuring device of the vehicle height adjusting

mechanism incliéies 'a FStafifg 1evét st a AfER DAy A therdtafifgedereing conhéeted to the first

arm via a first cgnnegctionsod by mgans, of a pin.atthedirstpasition.and being:rotatable around to the
rotation fulcrum, the measuring part measuring a turning angle of the rotating lever, and wherein a
displacement affblne 6fthe first Edrrtedtioncodis Adjastable byirariginy abatie dfoarfitstaistance

between the rotation fylcrum, of the, first arm.and,a connection point of the first gennegtiop.rod and the first

arm to a second distance between the rotation fulcrum of the second arm and a connection point of the
second connectow rou-apd tthe secohd arah {6025 0dih ahel sekenddaventiom ¢he secobhd relative

displacement amgygg@%tp%sgcogg\ploggionoi]g tr%%sy[t@gﬁg the first ea{glhacs aarggﬁesrg%%tgof the second

arm. By measuring the movement of the first arm, the integrated value of the firstand second relative
displacement amounts:.Gambérnmeéasireda Andtthe etastivfbresiof thexsolster sprind’s adpisted based on
the Integrated valge. In_this manner, according .t% the 8ec<%nd mpcle structure of the $re(§ent invention,

e s ever. pa el ns T O a 1rs arm.,an a secon . .
the sensitivity o?measunr?g the e|gﬁtgof:t e vehicle %ody can be Improved with a simple and inexpensive
device. 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 wvehicle 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, and

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
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[0026] In the first invention, it is preferable to adjust the length of the push-pull cable at the second
position. By this, it is possible to adjust the length 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. [0027]  In the second invention, it is preferable that a
displacement amount of the first connection rod is adjustable by changing a ratio of a first distance
between the rotationtfulcaumeafdhel fidst armnared aconaectiam point ofthedirst cdnnectionffod and the first
arm to a second distance between the roct{ation fulcrum of the second arm and a connectiocp point of the
Fhe sec%q arm 8n a %Pqﬂecﬁ%on E?L?t of the Sﬁc?P
second connection rod and the second arm. y this, the sensitivity of measuring the height of the
vehicle body is prapeslytadjusted and thus; the sensitivity 0f tneasuring the height of the vehicle body can
be Improved mor[eotngag ]twice in comparison to the conventional case. [0028]
In the second invention, the second relative
displacement amount at the second position is transmitted
to the first arm as a movement of the second arm. By
measuring the movement of the first arm, the integrated
value of the first and second relative displacement
amounts can be measured. And the elastic force of the
bolster spring is adjusted based on the integrated value.
In this manner, according to the second example structure
of the present invention, the sensitivity of measuring the
height of the vehicle body can be improved with a simple
and inexpensive device.
[0026]
In the first invention, it is preferable to adjust the
length of the push-pull cable at the second position. By
this, it is possible to adjust the length 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.
[0027]
In the second invention, it 1s 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
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Further, in the second invention, it is preferable to adjust a length of the second connection rod. This can
change the height position of the first connection rod and the rotating lever. As a result, the sensitivity of
measuring the height of the vehicle body is adjusted.  Furthermore, the second connection rod is
located at the edge side in the width direction of the vehicle body where the maintenance is easy and
thus, the maintenance workers don't need to go under the vehicle body. As a result, the maintenance
becomes easy.{Advantatjests iffedis ofkwention]{0@29] i o Adoordingrtocthe: present invention, the
guideway-type vehicle comprises: a vtehicle bod)[/}; ab Istterq spring; ago ie which suRport%the vehicle
body via the bofster s"flpnrlngif1 and'a Veniclé Iﬁeﬁjg%]t aElqus ing mechaniam which fneluces aifnointegrating
device, a measuring device and:ad 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 displacemenit antounit at h'¥ectiid positidn bénided e VBhidld bbdy ahd 18€ bogdie, the second
position being farther $han thedirst positians fram she eenteref the vehicle hady-inaswidth-direction of the
vehicle body, the measuring device measuring an integrated value of the first relative displacement

amount and the’§8tdht réative Uisplacetmént bl tHe'dasticforéd adjisting dévic8 ¥justing elastic

force of the bolster spring hased pathe,integrated valugiso-asitp adiusbarelative displacement amount
between the vehicle body and the bogie, and the elastic force of the bolster spring is adjusted based on
the integrated Vafie’6fthe first -andas&eond relative displacement amounts. In comparison to the
conventional casggthe height displacement of the vehicle body is more than doubled at the measuring
position and the sensitivity of measuring the height of the vehicle body is enhanced more than twice. As a
result, the adjustmeft'etthe height dthReRARIE bbEY fihade edsy arfd withiigladr sreEion. [0030]

In particular, whepthevehicle hody, is,tited i the width dirgetion thergof, the secendrelative
displacement amount at the second position that has greater distance from the center of the vehicle body
than the first positongis integrated Withrthelifirstorelativé kisglacerhent anmptiht antiveofirstrpbsition. In this

manner, the seagitivity of measyring the height of the yehicle body, can be mote;thap doubled in
comparison to t e conventional case.
measuring the height of the vehicle body is adjusted.
Furthermore, the second connection rod is located at
the edge side in the width direction of the vehicle body
where the maintenance is easy and thus, the maintenance
workers don’t need to go under the wvehicle body. As a
result, the maintenance becomes easy.
[Advantageous Effects of Invention]
[0029]
According to the present invention, the guideway-type
vehicle comprises: a vehicle body; a bolster spring; a
bogie which supports the vehicle body via the bolster
spring; and 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
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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] [0031]
[FIG.1] A front view of a guide-type vehicle in relation to a first preferred embodiment of the present
invention. [FIG.2] #eside viewlof ther guidestypecshiole ofthe firstaprefesredoeenihodimernito fFIG.3] A front
view of a guide-type vehicle in relation to a second. preferred embodiment of the present invention. [FIG.4]
A sde view of R UM R VER IO 1 ShoBa o 2d ChibOAm R T ] Aart biow of a
guide-type vehicleiofdhe selatedratthan 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
elastic force of the bolster spring is adjusted based on
the integrated wvalue of the first and second relative
displacement amounts. In comparison to the conventional
case, the height displacement of the vehicle body is more
than doubled at the measuring position and the sensitivity
0of measuring the height of the vehicle body is enhanced
more than twice. As aresult, the adjustment of the height
of the vehicle body is made easy and with higher precision.
[0030]

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. In 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
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[FIG.6] A side view of the guide-type vehicle of the related art. [DETAILED DESCRIPTION OF THE

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 like shall be interpreted
as illustrative only and not limitative of the scope of the present. [0033] (First Preferred Embodiment)
first preferred embodiment ofthe presenrtdnvention islexplandd:hereinafteran deferemce teFIG.1 and

nd FIG 2, a vehicle 10 of the new transn system has a hogie 14 via air, springs 16
]?ﬁe veﬁlcf\%I %ogy 12 sElé(S:ﬁ(({:' tf?g o jigs' aégre]e £ %o gqus]pr#gs 165 maﬂnted in the

PREFERRED EMBODIMENTS] [0032]

FIG.2. In FIG.1
mounted under

A

same position aissan axle-hausiiag 28 aclolmgltudlna{; direction ©f theavshicle hodyhard syimmetrically in a

width direction %f the vehlcle body An example of the present invention lllustrates a case %Mth one air

spring.

ead a result, the hunting of the valve does no
take place.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0031]

[FIG.1] 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.

[FIG.3] A front view of a guide-type vehicle in relation
to a second preferred embodiment of the present invention.
[FIG.4] A side view of the guide-type vehicle of the
second preferred embodiment.

[FIG.5] A front view of a guide-type vehicle of the
related art.

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

related art.

[DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS]
[0032]

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.
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[0034] The bogie 14 comprises an axle housing 21 arranged in the width direction of the vehicle body,
an axle 18 housed in the axle housing 21, rubber tires 20 arranged on both sides of the axle 18, an axle
frame 22 fixed to the axle housing 21 to support the axle housing 21, and a guide frame 28 mounted on
the axle frame 22 and supporting guide wheels 24 and 26 on an edge side of the vehicle body in the width
direction. The vehicle 10 travels on a guideway T by the guide wheels 24 and 26 being guided by a guide
rail not shown in the BFawings. [0035] As shown in FIG.2, a suspension frame 30 protruding downward

is fixed to the vekFIicIe btod%( 12fand ];Oélrlg) allgglinks ?52 and 34 are supported pivotally on the suspension

frame 30 by oné end thereof, A base parrP 15s inn?élgtral with the suspension frame 30 and fixed under the

vehicle body 12. The axle-tame-2Z isrfixed terihe bdgiensiderl4 hEne ay springiltsisrinstabed between the
base part 31 and the axle frame 22. [0,036£ The parallel links 32 and 34 are pivotally supported on the

axle frame 22 by THe"Sther &t théreof: The axte housig 2 £ K Supdofted by & Baraifef itk mechanism 36

formed by the pasatteldinks32:and G42such that the axteohedsingcar mevesnsaparalleliaanner in the
vertical direction. In this manner, the height fluctuation of the air spring 16 is tolerated. A propeller shaft

19 is connected'®°tife AR 56 44 Fodransiiit i otafidh G a-GivE Astor 18 the Flidet Sires 20 via the

an3184D037]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.

[0034]

The bogie 14 comprises an axle housing 21 arranged in the
width direction of the vehicle body, an axle 18 housed in the
axle housing 21, rubber tires 20 arranged on both sides of the
axle 18, an axle frame 22 fixed to the axle housing 21 to support
the axle housing 21, and a guide frame 28 mounted on the axle
frame 22 and supporting guide wheels 24 and 26 on an edge side
of the vehicle body in the width direction. The wvehicle 10
travels on a guideway T by the guide wheels 24 and 26 being guided
by a guide rail not shown in the drawings.

[0035]

As shown in FIG.2, a suspension frame 30 protruding downward
is fixed to the vehicle body 12 and four parallel links 32 and
34 are supported pivotally on the suspension frame 30 by one
end thereof. A base part 31 is integral with the suspension
frame 30 and fixed under the vehicle body 12. The axle frame
22 1s fixed to the bogie side 14. The air spring 16 is installed

between the base part 31 and the axle frame 22.
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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 side and houses a valving element such as a rotary valve therein. The rotation shaft 46 is Integral
with the valving element and protrudes outside of a casing of the leveling valve 42. The rotating lever 44
is connected to théosation shaft 46. The above structure is the same as that of the related art illustrated
in FIG.5 and FIG.6. [0038 In the preferred empgdiment, a push-pull cable 50 is used. to measure a
relative displacemer%?‘ Sn?oﬁr?t]bTe \?velelrﬁﬁﬁfe %gﬁg%b%%@rfz%n%{haelggg% ﬁﬁ?ﬁ%gpﬁgh%luell cable 50 is
constituted of azhausifg bHZeand agahlebsd tiossedrn thadousing 5hOne enthb4a dfidhe table 54 is
connected to one end of a rotating lever 44 (i%tn oppasite end to the rotation shaft) via a connection rod 56

at a first position Al THESHter alla 8f #¥F Ridth direction 8t tHe Velitle hotly” Tha dtler8fid 54b of the

cable 54 is conpegteditoia basePpart 3dnviaz cennection rodias akaseaecondipositian A ea 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. [0039]'" ABIistrated T ERE. 2 the firsE pbsition At Bndthe secdnd positisir A2 are arranged in

different placesdndhedongitudinak-dirgetion of the vehicle bady: Theipush-pullicakle £9.is arranged
diagonally to the width direction of the vehicle body. In this manner, the outer end 54b of the cable 54 is
arranged slightR*¢TPthe-alightidrit with the Y0BBEF fifes 20 I tR& 6ngituthinaf difeétfer fifstéad of being

arranged on andppet side.of the ribbeltires 2Q or to the rubber tires 20 via the
axle 18.
[0037]

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
side and houses a valving element such as a rotary valve
therein. The rotation shaft 46 1is integral with the
valving element 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 the same
as that of the related art illustrated in FIG.5 and FIG.6.

[0038]

In the preferred embodiment, a push-pull cable 50 is
used to measure a relative displacement amount between the
vehicle body 12 and the bogie 14. The push-pull cable 50
is constituted of a housing 52 and a cable 54 housed in

the housing 52. One end 54a of the cable 54 is connected
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Moreover, as illustrated in FIG.1, the outer end 54b is connected to the base part 31 in the vicinity of the
outer edge of the vehicle body 12 and in the same position in the width direction as the outmost edge of
the air spring 16.  The length of the cable 54 of the push-pull cable 50 can be adjusted near the second
position A2 by a turnbuckle and the like. [0040]  With the above structure, when the air spring 16 moves
in a vertical direction in response to the weight change of the vehicle body 12, arelative displacement
takes place betweenrthearehiclé bodyoarxd theddgie at thel first mndosecondpasitibnsoAt ard A2. This
changes the hepohg of the in erfepg 54a of the cable 54 by argi Igtee rated_amount of a first relative

p ive

. atlion sha Vila connection-r t afirs 0S1tl1Q
displacement amounfat the firs sition Aland asecond refa |splacementt amount at the second

position A2. Subseguently ctheastatinglever 44 ¢otates arauncktbe rotation shadt 46 fiardhe integrated
mount and the valving element of the Ievelin%valve 42 rotates in an amount responding to the integrated

amount so as t&'3p&n the feveting Vae’42. 700411 “WhehtRe Weidht'of the VeRiclebody 12 is reduced

and the vehicle bedysmauesupward,4he eomprassed mir isddisghargedsfears the@isspringnl6 by the
opening/closing operation of the leveling valve 42 and in contrast, when the weight of the vehicle body 12

is Increased an0AHEVERIRIE BEGY TistveLdownfard the Compressed air is Rapphiéd t8 e air spring 16
by the opening/glosing operation of the leveling yalve42s QncertheretatingleMer44 geturns to a

horizontal position, the leveling valve 42 is closed. In this manner, the height of the vehicle body 12 is
adjusted. the vehicle body 12.
[0039]

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 Dbody. 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
is connected to the base part 31 in the vicinity of the
outer edge of the vehicle body 12 and in the same position
in the width direction as the outmost edge of the air spring
16.

The length of the cable 54 of the push-pull cable 50
can be adjusted near the second position A, by a turnbuckle
and the like.

[0040]
With the above structure, when the air spring 16 moves

in a vertical direction in response to the weight change
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[0042] When the vehicle body 12 experiences a simple vertical movement, the integrated amount of the
relative displacement amounts at the first and second position Al and A2 between the vehicle body 12
and the bogie 14, is double the relative displacement amount at the first position Al.Thus, the sensitivity of
measuring the 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 inltkewsidthcdiecttiory: Specificallya thevrelative displacementaiadisebetween the vehicle
body 12 and th% b(t)%iee 14 itsfrperoeggiogilleto thg distance Lr(e)mbthe center Otgfemg vehicle bqdy. Thus, when

a distance B1 between the first posnllon &nd T5¢’ céiter b'IS half 8 & distance B2 Betwedh the second

position and theseentet O, assecond selative displacement amaunisad theseconghositionkA2 is twice as
much as a first relative displacement amount at the first position Al. The integrated amount of the relative

displacement ambunts &Hoth Positforld i thicd'ds muchias the' etk eTisstac8iRBAtambunt at the first

position Al. Consequently; dhe, sersitivity ofl measwing dhe height ofithe vehicle boedyiisdayproved three
times better. [0043] In this manner, according to the preferred embodiment, not only the height

adjustment of tfe vHice B6Gy 12 i§ tridde dasier DAt 4SS THe pré&ision bfthe HeigAtadiStment is
Improved and the tmeifor operating the: Reight adjustment iscshoriegetever 44 rotates

around the rotation shaft 46 for the integrated mount and
the valving element of the leveling valve 42 rotates in
an amount responding to the integrated amount so as to open
the leveling valve 42.

[0041]

When the weight of the vehicle body 12 is reduced and
the vehicle body moves upward, the compressed air is
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 Dbody moves downward, the compressed air 1is
supplied to the air spring 16 by the opening/closing
operation of the leveling wvalve 42. Once the rotating
lever 44 returns to a horizontal position, the leveling
valve 42 is closed. 1In this manner, the height of the
vehicle body 12 is adjusted.

[0042]

When the vehicle body 12 experiences a simple vertical
movement, the integrated amount of the relative
displacement amounts at the first and second position A;
and A, between the vehicle body 12 and the bogie 14, 1is

double the relative displacement amount at the first
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Particularly, the sensitivity of measuring the vehicle height when the vehicle body 12 is tilted in the width
direction thereof is significantly Improved. As a result, the precision of adjusting the height of the vehicle
in such case is sufficiently Improved, thereby solving the issue of the height difference between the
vehicle body 12 and the platform.  Further, the measuring sensitivity to the tilt of 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, thetheight adjustiment efron of the vehiclerbody i12iis yedutedhinarespamse to ke weight
change of the veQi.cl%l%o%yflz.}[gOMé] , Furtherrﬁore, thedstr%clture,of the vglé(e element of the leveling

valve 42 is not C alr%ed and this the Hﬁﬁ:tllneg gfot & valvedoes not %z%rﬁlgce. ‘Moreover, in the preferred

embodiment, the lengil of the cable b4 of ¢herprsh-pult cable 50 carebe adjusted:todnerease the
measuring sensitjvity and the outer end of the cable 54 is arra?rll\?%ed away from the rubber tires 20 instead

of on the inner §id& of e FubDEr e and tRusS hiaimdhdhed Workérs EaReadiy betbrnt Such adjustment
of the cable length-withetibgoing undet; theivehicledendy £2.,[0045] {Seeend Rieferred-Embodiment)

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.

[0043]

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
is improved and the time for operating the height
adjustment is shortened.

Particularly, the sensitivity of measuring the vehicle
height when the wvehicle body 12 is tilted in the width
direction thereof is significantly improved. As a result,

the precision of adjusting the height of the vehicle in
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Next, a second preferred embodiment is described in reference to FIG.3 and FIG.4. In FIG.3 and FIG .4, a
lever part 60 is provided to measure the relative displacement amount between the vehicle body 12 and
the bogie 14. The lever part 60 comprises a bracket 62 fixed to the axle frame 22 which supports parallel
links 32 and 34 rotatably by one end of the links, a first arm 66 and a second arm 68 that are formed
Integrally with each other and supported rotationally around a rotation axis 64 disposed approximately in
the center of the bracket 62. i s Theffirstcarchsdcondrarmsves! and 168rare forned: integraly on both sides
of the rotation axis 64. E cht%fethg alm'ﬁt% a%(% g§ hasea %téatﬁht bar s{lap\(? %nld f%élm an angle smaller

than 1800 open%r?gsfloeth% ogie sitfe’so as o turn Welt?lcrespec & the rotatior axis 62. C?(ﬁl}é] A tip of the

first arm 66 is connected to.ene ead ©f the. rotating lever 44 via a connection rod 70 on the inner side of
the vehicle body in the width direction thereof (the first pasition Al). A tip of the second arm 68 is
connected to the suSpEnsion frame"30 VASHT abitisting Pad 7% ohitheodtaF side’dr the Véliicle body in the
width direction theraof (the segond pesiionAd)e d aAS ilustirated insRHG i dhedfust positien Al and the
second position A2 are not in the same location in the longitudinal direction. Therefore, the lever part 60 is

disposed diagoh&Fnith TeSpéctts the wititt direEtidiFoftHevaitie body [bd47s 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.

[0044]

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.

[0045]
(Second Preferred Embodiment)

Next, a second preferred embodiment is described in
reference to FIG.3 and FIG.4. In FIG.3 and FIG.4, a lever
part 60 is provided to measure the relative displacement
amount between the vehicle body 12 and the bogie 14. The
lever part 60 comprises a bracket 62 fixed to the axle frame
22 which supports parallel links 32 and 34 rotatably by

one end of the links, a first arm 66 and a second arm 68
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Specifically, the second position A2 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 Al and A2 are

arranged in the same manner

as those of the first preferred embodiment in the width direction of the

vehicle body. Furthermore, the length of the adjusting rod 72 can be adjusted by a turnbuckle or the like,
for instance. The rest of the structure is the same as that of the first preferred embodiment and thus the
same componentsshave thef same defererce surmpers as the fitst préferregrembodiment and will not be

explained further. [0048 If

. . rotatipna
in the vertical direction due to

1

this preferre% embodim%nttwhen the height6oi thedvehicle bgdy 12 changes
the Wae?gqﬁf% angae of the Vehicle bo%>§lllsz, the verfical movement of the tip

of the second asmG&ois transaitied to thedipafithe first armie6. Thusktbe 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 bodi€ 14 t'th& first BSsitioh A'Hhd tHe"Secdid position’ A2. 2 * Riext “theGBtating lever 44
is rotated aroungthegotatiog shaftéfor thesamount efitbe drtegrated valie sosas. to epemthe leveling
valve 42. In this manner, the co%bpressed air in the amount of the Integrated value is supplied to or

discharged fron? the &F prifig

1%° Onicd the dohipresskd &irds suppied tPEFdiRERargea om the air

spring and the vghielg body J2retwrps o, apresaribed beighty the ratating leyee 44 returnsto the horizontal
position and the leveling valve 42 is closed. [0049]

as to turn

[0046]

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 A;).

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.

[0047]

Specifically, the second position A; 1is 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
the width direction of the vehicle body.

Furthermore, the length of the adjusting rod 72 can

22°



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 of the vehicle body is doubly improved. Further, 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. Thus, in the case wherein a distance C1 between the first position
and the center 0 d4sdalfuof aedistaneet@2 hetweerethe seicondipasition andchtheacernter 0,Tthe sensitivity of

measuring the height of the vehicle body is Improved three times better, Therefore,.the precision of
adjusting the héclﬁr%ttof? e%}elﬁic[%tbroud@éi gang e%ﬁro@%@%n@lsthétkﬂsasﬁeoo tﬁeh reelgtllvreshé;ightdifference

between the vehicter badye i2canebthenphatfoem avitllhesselve ds dhels; dhey sarme fynetion: effest as the first
preferred embodiment can be obtained. [0050] Further, the sensitivi%/ of measuring the height of the

vehicle body in #&'fitéd pOSitiBN Cah BE Miptovad mbre thah'thrée ties by MARNG tHE Tength D2 of the

second arm 68 dengey than thedengthdXb obthedustarm; herDi<D2.  Furthermore, the resistance
against the movement of the lever part 60 is only rotational resistance. Thus, the resistance against the
movement of the![&V&F bart 60 is reduced in comparison with the first preferred embodiment and the

sensitivity of measuring the; height etthe vghigle bady.can befudher erhancegh {005 ]+ hdt is also

possible to adjust the length of the adjusting rod 72 so as to change the height position of
vehicle 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
tothe tipof the first arm66. 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 Aj.

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 1is
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 wvalve 42 is closed.

[0049]

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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the connection rod 70 and the rotating lever 44. As a result, the sensitivity of measuring the height of the
vehicle body can be adjusted. In such case, as shown in FIG.4, the adjusting rod 72 is arranged
outside of the rubber tires 20 in the longitudinal 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 the width direction. Therefore, maintenance
workers can easily perform an adjustment without going under the vehicle body 12. [0052] Moreover,in
the first and second prefertedcembodingents thelsensitivity of ereasuring the heighteof theesehicle body

can be Imprqvedel:}}/isi gl% mdakin the distance shorter between the rotation ghgﬁ él?eaong the connection
rod 66 or 60 in the ro zgt]lng ev rh% J[If\llﬁlﬁgﬁ'ﬁ?At%ﬁBE@Aaﬁ_ §]e[665ﬂ ’
the vertical movement is greater on the outer side of the
vehicle body than the inner side thereof in the width
direction. Thus, in the case wherein a distance C; between
the first position and 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.
[0050]

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.
D1<Djy.

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 in comparison with the first preferred
embodiment and the sensitivity of measuring the height of
the vehicle body can be further enhanced.

[0051]
It is also possible to adjust the length of the

adjusting rod 72 so as to change the height position of
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According to the present invention, Ina 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. [CLAIMS] [CLAIM 1] A
guideway-type véhicleccomyprising: arvehicled bedy] acbalsterspringjg adogie Wwhich supperts the vehicle
bOdyvmlheboE@?&%%Wg£%gdsensitivity of measuring the height of the
vehicle body can be adjusted.

In such case, as shown in FIG.4, the adjusting rod 72
is arranged outside of the rubber tires 20 in the
longitudinal 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 the width direction. Therefore,
maintenance workers can easily perform an adjustment
without going under the vehicle body 12.

[0052]

Moreover, in the first and second ©preferred
embodiments, the sensitivity of measuring the height of
the wvehicle 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]

[0053]

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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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 iritegrstets$ Yalue 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 integratetPéeidMsad hs to adjust a relative displacement amount between the vehicle body and the

bogie, wherein the intggrating gdeviceof the vehicle height.adiistigg 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 cabfe H&Uisifg & MBErted on the bogie in a vertical direction of the first position and the
second position, and, whgtiein the measuring device of the vehicle height adjusting mechanism Includes a
rotating lever and a measuring part, the rotating lever being connected to the other end of the push-pull
cable by means of afpftPatitRefirsfposifioR Ahtcomfettet 16 asdtaton akis MsuRted rtthe vehicle body
such that the roating lever_can turn around the rotation axis, the measuring part measuring a turning
angle of the rotating lever. [CLAIM 2]  The guideway-type vehicle according to claim 1, wherein a length
of the push-pull cabke catBe adjusreticdt the decaridipssifithanism 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,

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
position and the second position, and

wherein the measuring device of the vehicle height
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[CLAIM 3] A guideway-type vehicle comprising: a vehicle body; a bolster spring; a bogie which
supports the vehicle body via the bolster spring; and 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 secoad positibnpeing farthersthanithe finstqositiondfromn the genteraftheavehicke body in a
width direction of the vehicle body, thtehrgeasurigq dev'ice mgagggg an inte rateg \éalue of the first

. . measyurin ar roga \ conn Ce .the . .
relative displacement Amodnt ahd thé 2ecbid Télative d?sp?acemen amount, the elastic %rce adjusting

device adjusting elasticdarceoaf thedalsten spring based entthenintegrated alpe so=as thadjust a relative
displacement amount between the vehicle body and the bogie, , .
first position and connected to 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.
[CLAIM 2]

The guideway-type vehicle according to claim 1,
wherein a length of the push-pull cable can be adjusted
at the second position.

[CLAIM 3]

A guideway-type vehicle comprising:

a vehicle body;

a bolster spring;

a bogie which supports the vehicle body via the bolster
spring; and

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
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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 connecteddg the firsy sxmeavda adirsd cornectioh «oddysmeansof arpinkatdke first position and being
rotatable around to the rogat(ijor\l/ faui%rleJm, the measur%llnljgfp%rt mgaeliugitnlgvae t%{nis%? angle of the rotating

. 1 t o :
lever, and WhéPelr?%rdal‘spﬁacement amount of thé eonnettior rod'is a ju aﬁ‘leebnﬁlecrhanglng a ratio of

a first distance between the tatatian filerune afithedirstarm andia €oanectipnegoint 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 thaEetoRd coRN&EiGH fodl antfitHe second dmt. [ LATNI 4] The GuidBkay-type vehicle
according to claianil. et 3 nwheeaim theibalster spring is anair spring; angitbe etasticferce adjusting device

includes a compressed air . . .

he 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 wvehicle 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, and

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.
[CLAIM 4]

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

wherein the bolster spring is an air spring, and the
elastic force adjusting device includes a compressed air

tank storing compressed air, a compressed air supply pipe
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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 amount of the leveling valve based on the integrated
value. [CLAIM 5] The guideway-type vehicle according to claim 3, wherein a length of the second

connection rod can be adjusted.
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 amount of the leveling valve based on the
integrated value.
[CLAIM 5]

The guideway-type vehicle according to claim 3,
wherein a length of the second connection rod can be

adjusted.
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