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Background Art
- [0002] A bogie for supporting a carbody of a railcar and allowing the railcar to run

along a rail is provided under a floor of the carbody. In the bogie, axle boxes each
configured to store a bearing for supporting an axle are supported by an axlebox
suspension so as to be displaceable relative to a bogie frame in a vertical direction. For
example, PTL 1 proposes the axlebox suspension, and the bogie frame includes a cross
beam extending in a crosswise direction and a péir of left and right side sills respectively
extending from both end portions of the cross beam in a front-rear direction. The

. axlebox suspension includes axle springs constituted by coil springs each provided
between the axle box and the side sill located above the axle box.

[0003] PTL 2 proposes the bogie in which the side sills are omitted from the bogie

frame.

Citation List
Patent Literature
[0004] PTL 1: Japanese Patent No. 2799078
PTL 2: Japanese Laid-Open Patent Application Publication No. 55-47950

Summary of Invention

Technical Problem

[0005] In the bogie of PTL 1, the bogie frame constituted by the cross beam and the
side sills is manufactured by welding heavy steel members to one another. Therefore,
problems-are that the weight of the bogie frame becomes heavy, and the cost for the steel

members and the assembly cost become high.

[0006] In the bogie of PTL 2, the cross beam of the bogie frame and each axle box



Backgfound Art [0002] A bogie for supporting a carbody of a railcar and
allowing the railcar to run along a rail is provided under a floor of the
carbody. In the bogie, axle boxes each configured to store a bearing for
supporting an axle are supported by anoaxl ebox suspension so as to be

di spl aceabl e relative to a bogie frane in a vertical direction. For
exanpl e, PTL 1 proposes the axl ebox suspension, and the bogie frane

i ncludes a cross beamextending in a crosswi se direction and a pair of left
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the side sill”located above the axle box. [0003] PTL 2 proposes the bogie in
whi ch t hepraigd ersiespetiaely hetd by end fixedrte hethowgsswiser dingstioGiend pogipnsiof thePat ent
Literat ucrr%ss beam, and both front-rear direction end portions of each plate spring are
respectively inserted in spring receiving portions respectively provided .at lower portions
of the axle boxes.
[0007] In the case of the bogie of PTL 2, square tube-shaped attaching portions are
respectively provided at both crosswise direction end portions of the cross beam, and the
front-rear direction middle portions of the plate springs are respectively inserted through
hollow portions of the attaching portions. Then, each plate spring is positioned and
fixed by arranging a spacer at a gap between the attaching portion and the plate spring.
Therefore, the bogie of PTL 2 is complex in structure and low in assembly workability.
The entire periphery of the front-rear direction middle portion of the plate spring is held
by and fixed to the attaching portion of the cross beam. Therefore, a torsional force is
transmitted between the cross beam and the plate spring. However, if respective
members are increased in strength and the bogie is reinforced as countermeasures against
the torsion, the weight of the bogie increases.

[0008] Here, an object of the present invention is to improve assembly workability

of the bogie while simplifying the bogie and reducing the weight of the bogie.

Solution to Problem

[0009] A railcar bogie according to the present invention includes: a .cross beam
configured to support a carbody of a railcar; a pair of front and rear axles sandwiching
the cross beam and respectively arranged in front of and behind the cross beam in a
railcar longitudinal direction so as to extend in a railcar width direction; bearings
respectively provided at both railcar width direction sides of each of the axles and
configured to rotatably support the axles; axle boxes configured to respectively
accommodate the bearings; side members extending in the railcar longitudinal direction
so as to respectively support both railcar width direction end portions of the cross beam

and each including both railcar longitudinal direction end portions respectively supported



[ 0004} PTL 1: Japanese Patent No. 2799078 PTL 2: Japanese Lai d- Open Patent
Application Publication No. 55-47950 Summary of Invention Technical Problem
[ 0005] I n the bogie of PTL 1, the bogie frane constituted by the cross beam
and the side sills is manufactured by wel ding heavy steel nmenbers to one
anot her. Therefore, problens are that the weight of the bogie frane becones
heavy, and the cost for the steel nenbers and the assenbly cost becone
higE. [POOG]In the bogie of PTL 2, the cross beam of the bogie frame and
each ax ox .2,are connected, to each.other b uspensi on. menber..so as
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and respectively supporting the railcar longitudinal direction end portions of the side
“members.

[0010] According to the above configuration, the contact members respectively
provided at both railcar width directioh end portions of the cross beam are respectively
disposed on the railcar longitudinal direction middle portions of the side members from
above so as not to be fixed to the side members in the upper-lower direction. ~ Therefore,
a supporting structure between the side member and the cross beam is simplified, and the
assembly workability of the bogie significantly improves. Further, the contact member
of the cross beam is not fixed to the side member in the upper-lower direction.
Therefore, the torsional force is transmitted little between the cross beam and the side
member. On this account, it is unnecessary to increase the strengths of respective
members and reinforce the bogie as countermeasures against the torsion. Thus, the

weight reduction of the bogie can be accelerated.

Advantageous Effects of Invention
[0011] As is clear from the above explanations, according to the present invention,

the assembly workability of the bogie can be improved while simplifying the bogie and

reducing the weight of the bogie.

Brief Description of Drawings
[0012] '[Fig.. 1] Fig. 1 is a perspective view showing a railcar bogie according to
Embodiment 1 of the present invention.

[Fig. 2] Fig. 2 is a plan view of the bogie shown in Fig. 1.

[Fig. 3] Fig. 3 is a side view of the bogie shown in Fig. 1.

[Fig. 4] Fig. 4 is a main portion cross-sectional view taken along line IV-IV

of Fig. 2 and showing a contact member of a cross beam and a plate spring.



[ 0007} I n the case of the bogie of PTL 2, square tube-shaped attaching
portions are respectively provided at both crossw se direction end portions
of the cross beam and the front-rear direction mddle portions of the

pl ate springs are respectively insertedq through hollow portions of the
attaching portions. Then, each plate spring is positioned and fixed by
arrangi ng a spacer at a gap between the attaching portion and the plate
spring. Therefore, the bogie of PTL 2 is conplex in structure and low in
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[Fig. 13] Fig. 13 is a side view of the bogie according to Embodiment 8 of
the present invention.

[Fig. 14] Fig. 14 is a side view of the plate spring in the bogie shown in Fig.
13.

Description of Embodiments
[0013] Hereinafter, embodiments according to the present invention will be
explained in reference to the drawings.

Embodiment 1

Fig. 1 is a perspective view showing a railcar bogie 1 according to
Embodiment 1 of the present invention. Fig. 2 is a plan view of the bogie 1 shown in
Fig. 1 and including plate springs. Fig. 3 is a side view of the bogie 1 shown in Fig. 1.
As shown in Figs. 1 to 3, the railcar bogie 1 includes a cross beam 4 extending in a

railcar width direction (hereinafter also referred to as a “crosswise direction”) as a bogie



[ 0010} According to the above configuration, the contact nenbers
respectively provided at both railcar wdth direction end portions of the
cross beam are respectively disposed on the railcar |ongitudinal direction
m ddl e portions of the side nmenbers fr above so as not to be fixed to the
side nenbers in the upper-lower direction. Therefore, a supporting
structure between the side nenber and the cross beamis sinplified, and the
assenbly workability of the bogie significantly inproves. Further, the
contact nenber of the cross beamis not leed to the Elde menber in,the
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member ofg 3o PeORGpOARRY A SEar dPb@side StAE | WHeels 6 in the crosswise direction. The
bearings 7 are respectively accommodated in axle boxes 8. An electric motor 9 is
a_ttached to the cross beam 4, _and a gear box 10 that accommodates a reduction gear
configured to transmit power fo the axles 5 is connected to an output shaft of the electric
motor 9. A braking device (not shown) configured to brake the rotations of the wheels
6 is also provided at the cross beam 4.
[0014] The cross beam 4 includes: a pair of square pipes 12 extending in the
crosswise direction and made of metal; and connecting plates 13 and 14 connecting the
square pipes 12 and made of metal. The connecting plates 13 and 14 are fixed to the
square pipes 12 by welding, bolts, or the like. A pair of tubular connecting plates 14 are
provided at each of crosswise direction end portions 4a of the cross beam 4 so as to be
spaced apart from each other. Each of air spring bases 15 is disposed on upper surfaces
of the pair of connecting plates 14. A crosswise direction length of the cross beam 4 is
larger than a distance between the axle box 8 at a left side and the axle box 8 at a right
side (that is, the cross beam 4 is projecting from each axle box 8 in the railcar width
direction).
[0015] Each of the crosswise direction end portions 4a of the cross beam 4 is
coupled to the axle boxes 8 by coupling mechanisms 16. Each of the coupling
mechanism 16 includes an axle arm 17 extending in the front-rear direction integrally
from the axle box 8. A tubular portion 18 that has a cylindrical inner peripheral surface
and opens at both crosswise direction sides thereof is provided at an end portion of each

axle arm 17. A core rod 20 is inserted in an internal space of each tubular portion 18



4 [Fig. 5] Fig. 5is a cross-sectional view taken along line V-V of Fig. 2.
[Fig. 6] Fig. 6 is a main portion side view show ng the plate spring and a
supporting nmenber of an axle box in the bogie shown in Fig. 3.

[Fig. 7] Fig. 7 is a diagramshow ng the bogie according to Enbodi nent 2 of

the present invention and corresponds to Fig. 4. [Fig. 8 Fig. 8
I s a diagram showi ng the bogie according to Enbodi nent 3 of the present
i nvention and corresponds to Fig. 4. [Fig. 9] Fig. 9is a
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opens downward is formed at each of the receiving seats 21 and 22. Both crosswise
direction end portions of the core rod 20 are respectively fitted into the fitting grooves 25
of the receiving seats 21 and 22 from beléw. In this state, a lid member 26 is fixed to
the receiving seats 21 and 22 by bolts (not shown) from below so as to close lower
openings of the fitting grooves 25 of the receiving seats 21 and 22. Thus, the core rod
20 is supported by the lid member 26 from below.
[0016] Each of plate springs 30 (side members) extending in the front-rear
direction is provided between the cross beam 4 and the axle box 8. Front-rear direction
* middle portions 30a of the plate springs 30 respectively support the crosswise direction
end portions 4a of the cross beam 4, and front-rear direction end portions 30c of the plate
springs 30 are respectively supported by the axle boxes 8. To be specific, each of the
plate springs 30 serves as both a primary suspension and a conventional side sill.
Supporting members .31 are respectively attached to upper end portions of the axle boxes
8, and the front-rear direction end portions 30c of the plate springs 30 are respectively
supported by the supporting members 31 from below. The front-rear direction middle
portions 30a of the plate springs 30 are arranged under the cross beam 4, and contact
members 33 (see Fig. 4) respectively provided at the crosswise direction end portions 4a
of the cross beam 4 are respectively disposed on the front-rear direction middle portions
30a of the plate springs 30 from above.
[0017] In the plate spring 30, each of extending portions 30b each extending
between the front-rear direction middle portion 30a and the front-rear direction end
portion 30c is inclined downward toward the front-rear direction middle portion 30a in a
side view. The front-rear direction middle portion 30a of the plate spring 30 is located

at a position lower than the front-rear direction end portions 30c of the plate spring 30.

To be specific, the plate spring 30 is formed in an arch shape that is convex downward as



[Fig.*'131 Fig. 13 is a side view of the bogie according to Enbodi nent 8 of
the present invention. [Fig. 14] Fig. 14 is a side view of the plate spring
in the bogie shown in Fig. 13. Description of Enbodinents

[ 0013] Herei nafter, enbodi nents accordiRgg to the present invention will be
explained in reference to the draw ngs. Enbodi nent 1 Fig. 1is a
perspective view showing a railcar bogie 1 according to Enbodi nent 1 of the
present invention. Fig. 2 is a plan view of the bogie 1 shown in Fig. 1 and

17008 P 508 8 L St A O, Sk OB, 9
e)é'; ggg:/mng% '1% Ial?'%ﬁ%%lﬁl)s‘r?ais igﬁsg\éelﬁlagglhg%&gﬁﬁlg( RRERinish 1187 in3d Side g I Bhe bRit@s a

spring 30 is arranged so as to be spaced apart from the coupling mechanisms 16. '
Specifically, a part of the extending portion 30b of the plate spring 30 extends through a
space 27 sandwiched between the pair of receiving seats 21 and 22 and further extends
under the coupling plate 23 to reach a position under the cross beam 4.

[0018] Fig. 4 is a main portion cross-sectio.nal view taken along line IV-IV of Fig. 2

and showing the contact member 33 of the cross beam 4 and the plate spring 30. Fig. 5

is a cross-sectional view taken along line V-V of Fig. 2. As shown in Fig. 4, a fixing
plate 32 fixed to lower surfaces of the pair of square pipes 12 and made of metal (such as

a general steel material) and the contact member 33 fixed to a lower surface of the fixing
plate 32 and constituted by a stiff member (such as a non-elastic member made of metal,
fiber-reinforced resin, or the like) are provided at each of the crosswise direction end
portions 4a of the cross beam 4. The contact member 33 does not support a lower
surface of the plate spring 30, that is, the lower surface of the plate spring 30 is in an
exposed state. To be specific, the contact member 33 is disposed on the front-rear
direction middle portion 30a of the plate spring 30 from above so as to freely contact the
front-rear direction middle portion 30a: ‘In other words, the contact member 33
separably contacts an upper surface of the plate spring 30 so as not to be fixed to the
plate spring 30 in the upper-lower direction. To be specific, the contact member 33 is

not fixed to the plate spring 30 by fixtures, but the contact between the contact member

33 and the upper surface of the plate spring 30 is being maintained by contact pressure
generated by a downward load applied from the cross beam 4 by gravity and a reaction
force of the plate spring 30 with respect to the downward load. As shown in Fig. 5, a

pair of guide side walls 39 respectively projecting downward from both crosswise
direction sides of the contact member 33 are provided at the cross beam 4 so as to be
- spaced apart from each other, and the plate spring 30 is arranged between the guide side
walls 39 so as to be spaced apart from the guide side walls 39.

[0019] As shown in Fig. 4, each of the front-rear direction end portions 30c of the

plate spring 30 is located at a position higher than a contact surface 33a that is a lower



frame' 3 configured to support a carbody 11 via air springs 2 serving as

secondary suspensions. However, the railcar bogie 1 does not include side
sills respectively extending fromboth crosswi se direction end portions of
the cross beam4 in a railcar |ongitudighal direction (hereinafter also

referred to as a "front-rear direction”). A pair of front and rear axles 5
are respectively arranged in front of and behind the cross beam4 so as to
extend in the crosswi se direction. Wieels 6 are respectively fixed to both

crosswi se direction sides of each axle 5. Bearings 7.configured _to ..,
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springs 30 are respectively supported by the axle boxes 8. To be specific,
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the front-rear direction mddle portions 30a of the plate springs 30 from
above. .




[0017] I n the plate spring 30, each of extending portions 30b each extending
between the front-rear direction mddle portion 30a and the front-rear
direction end portion 30c is inclined dowmnward toward the front-rear
direction mddle portion 30a in a sidegview. The front-rear direction

m ddl e portion 30a of the plate spring 30 is |located at a position |ower
than the front-rear direction end portions 30c of the plate spring 30. To
be specific, the plate spring 30 is formed in an arch shape that is convex
downward_as_,.7 | vl Nr B..S] EW. 2 A f f ot '

por 1 onscauntife Dol o B Brhil Y36 P Rl B Tl ¥t (e A ke
coupl i NggBGARNINEBadd ihA dErestio oheNVfrohiteed|diveeticiPénd PoriOn tewatramifite so as
to be spaced apart fromthe coupling nmechanisns 16. Specifically, a part of
t he ext epeliting. pSpedifieall3pin & extrndpigapartiop3i0hpiabe pletesmaing H dhgythiekngpnce 27

dwi ched b t he pai b vi ts 21.,and 22.and.f
oxt enda Ghith 19 lestlopPish, 5 et SRy SR b ARk R ThREkax o
beam 4. LOOQIRHFL G pdéﬁibﬁ SwhE thePRIddIOPoftidtS Tnd QAL itRIBRA y}&;/vhée aﬂgrggksgalygggm .

line IV-1V of Fig. anc} show ng the contact nenber 33650
and t he pomibe Xpisi cogps@0t. Fiog.exBmipke, dhe thisknese oifiaothanesi povtioakafrnthallower | i ne
V-V of Fjg. 2. As shown in Fig. 4, i Xin ate 32 fixe o | owe

sur f aces{agPr P?fé‘oﬁaﬁ%_r IS\(I)\?K’S Egué\”gesptihﬁégic&?esérfg’ %hﬁ’éneé P%‘toﬁlo (tbﬁéwpgrsfager
gener al ﬁ&!ﬁsh 3BBLA fhggﬁigﬁxﬁgs bhg ﬂﬁ@ﬁés@gbnw@mg RavdrilxRe pbftich 39PW 1051y f ace

of the fixing plate constituted by a stiff nmenber (such as a

non- el astiines mMhgb eliickmde af anghigkestf pbeionr efnfler apger dayar, portidnhe36.i k&) are
provi ded at each of the crossw se gi refctj on end pﬁrti or}s aa of the cross
beam 4. NA¥HRIMEK [HHEAS structuredgeludpmg; fiting mortions thehap tittgd fa cachhpthehid by at e
spring 3 1A :he-l o I . j I Sl

cxposed e paBHpsRy didBioR Wb SHRkIEBriadd R EbTn el ook SIrER,

front-resga 6f eontdt Medtee3Pand ithnupha satfatdof fHeaslate Spring $03dntacosadbove
so as to freely contact the front-rear direction mddle portion 30a. In

ot her woethisr. tSpscifisalin@tconeansarorian 3 shaits oncayr Bpward4s ferpsdrat aupiddlee of

the plate ri 30 so _as _not 1o fixed. to e spri . 1Nyt he
upper - | oﬂ%‘%gaio?gl_&etf 9ctf8rf§%e gbaegfftrecc,o% & rré%nFearc ’%n}é%e(gmggygipgghoo 394 xed
to the phaf & HRid BhSCoRYvé F&hibheﬁ&b With alflfy KOREAEE 0B h\WpBEr SuMface ONtRC!
menber 33 and the upper surtace of the plate spring 30 i s being maintained

by cont aapipepiayss portiogShexf sheplatyyspaind3@nwar d | oad applied fromthe cross
beam 4 b vity_.and a reaction.force of the plate spring.30 wth respect
Po the csdely o TBRAS Ad Sabmerionsie Sewetpafnd ofe 3Habur ot iy BRSE
respect | LE5h M d1b6i0ISMo%m i FIRCBI A mbR@mgo!f the
cont act %@%g{r}{%@%ﬁogp% g\gi e lgtgo%(gghg(ra%_s% leamécl) o) as@to be 1space apart
f r om eacplagt speings.ands shewpimFis. $pthagnpportirg membage isdispesed onhthe gppete si de
walls 39 so as to be spaced apart fromthe guide side walls 39. [0019] As

shown i e pprtign oftheraxistbax® fAbple pasten i3 Bdormed alfucsstar of ShsSUPDErHE ¢ he

plate SpLLARA) ! Snd 8%BhES BbriidnPE plovRikdbR MR iBBdx7s GO REEE in SHE hBfeS 332

portion 31a. The supporting member 31 is formed by stacking a rubber plate 41, a
metal plate 42, and a rubber plate 43 in this order from below such that these plates 41 to
43 are adhered to one another. That is, a contact surface 33a, contacting the lower layer
portion 35 made of fiber-reinforced resin, of the supporting member 31 is made of
rubber. '

[0023] The front-rear direction end portion 30c of the plate spring 30 is disposed
on the supporting member 31 from above so as to freely contact the supporting member
31. In other words, the front-rear direction end portion 30c of the plate spring 30

contacts an upper surface of the supporting member 31 so as not to be fixed to the



8 surface of the contact nenber 33 of the cross beam 4. The contact surface
33a contacting the plate spring 30 has a substantially circular-arc shape
that is convex downward in a side view. In a state where the bogie 1 is not
supporting the carbody 11, the curvaturg of the contact surface 33a of the
contact nenber 33 is larger than that of a portion of the plate spring 30
in a side view, the portion contacting the contact nenber 33. In a state
where the bogie 1 is supporting the carbody 11, the plate spring 30

Cr o5 bosHIPTIRh CHRR i rD, DANPRERL Bl GFTIRE. ofto; Re SPENEToRe CORERR i ng
o | oar e oo B e R S S Bt
menber 3Byifixtireptbul thegentachbetwebiathedtorntireardirection end potteat30egnd ilee epper act

e UYL NI T NCHARNYOR M
cont act i Ao RS e o bR 3PP ARk e IR SpliNE B0 S he AR BR TSRO,

speci fi cof alte blippockingnmembet Gadwalp pespect toothichdovenvomd lbadim A doncaveasmsex t he

pl ate spring 30 elastically deforns, and the contact area, b&tween the plate
spring 3fittingistrusiure spgluding fisHng porwns Hagtass Sited 10 gach othshisy the IPPETIOWERC e

f i , t i . ; i 30 t
L oor ti oAbl Bh wf LRS! s MobidEe G0N pAlon THIRED piaeluckdlE o84 fufper Bl 5O 0
changes bf @&® iﬂpﬁbﬂidgzmerhb&t 31 and biec s sabfacd of tHeoplate dpring 30Ncdritact ed¢h

Thus, as the vehicle occupancy of the carbody 11 increases, and this
i ncr easesthene Spesifically, pocamvep marken 13§at prejestiog sdayaumard, integaallyp fjomy the

constant .of the plate I 3Q Increases. bove,. the spyin n nt

changes W%{c‘a%?gné’ﬁ%‘él 3\? t‘%?(gﬂjeegcaiggﬁeg of 'rﬁaﬁé%r\(?‘gth n\é?%d 8%@8 B?r?lgyo.q tﬁ’%gfaté ore,
a rail cagphdlaso,isnditheBohvex potoRl 884 i Httb@ihthetiRie pbRionedliaCdfahe soptiafisy i S
| ow and w%en t he vehicle occupancy is high is realized. [0021] The plate

spring 3thender a1 shothid play.ayer structure and includes a | ower |ayer portion
35 made of fiber-reinforced, resi such as CFRP or GF and an uppey., | ayer
portion E¥%hat i Aceadiigeio tpﬁ&ﬁ“ﬁﬁ‘é’ﬂ‘%ﬁ?‘&ﬁwg@s ﬁ%PY‘?’(Iﬁg §3nt3ﬁdn?f38§' %% _
metal - (SypheAfod IEAT RldisHoSed off Hebrftirbar. diftolbl BliaPrion 56 o1 AL BIaAPY | NG
30 is forned such that an upper surface of a plate spring main body portion

(1 ower | gyrixig PO floimDab@/e)andefieclpicoftabirthe appérasucfade of shenpliate springgitasd gs
covered with netal (upper |ayer portion 36). The 9 extendi ng, p?rti on 30b
8y

of the phef & dpriixed B0 thes plate wpEng A0hin Khe uppemlopien clirectronn cSigytarlyy dofial | y

i ncreaseg in_a dirl i r : { {0 rg d a
i dal o poeel ol Sl i Sl pdifh B0b lofhe PRR erfre®S 1Ml RRES BAThE Bibrio A ¢
spring 3fhenttee 31 ifakeask Béx 8hgoh Gibdke ladd EfeePotbntadts e gppetudirfaye ofickieases
in a direction fromthe front-rear direction end portion toward the m ddle

port i on, suppdrtige membek nls soofs nple taidse fixedfe rthp orapperiingemembebidt hthe For
le, the thi f t hi t Li t I I t4 35

AR A B S bR e s B A T L A

portion 36 1@NdodshRat KNS SeppdrtiRy SRR et Wi the PIAE sprivs SOWRT tHeak Ry

portion 35 1s 5 to 15 tinmes the thickness of a thickest portion of the

upper | apex 8 poy 4implifidd,. and the assamblycwnskakility of theghogia Lisignifeeanthy inpliomes.

fitting portions that are fitted to each_qther in the. u etr-lowe dj rection
ks Lis 401 ipiaddo dhep

with a plo#gS]s prbutheadthgcontaghme et HaSSREIIY xeddod € the
t act ‘ i h
other . SR I0BipEREhe1GwLPBELcrtH bhPCoRts IApIRE Sping B0, B0 HOBARHAR Bo0 )

at a ni dglembep Bl i sMthef all@ oo tiaabt Sined ac ehdPatefspting ot det uppriewe33,
and a convex portion 36a that is fitted to the concave portion 33b. with a

p: ay is disection Wi cantactsshe plate spring 39- t Rleerefose the igraiongloforseois tseelsmiﬁqdhel
. 0. [0022]Fi.g. 6,i ] i ' i e
ori ng SH e Ve QR sh a4l B B e LR BEp bt PR Einb 0 D1 21 ©

shown i nafd the 21866k BNCIrHEeRGe Pt 3¢ BnifdeeésaBSto iNSrealtOe dtiknfihg .of @espettéve
supporting nmenber 31 is disposed on the upper end portion of the axle box
8. A hol mepbets anl Rinfoice thorbegit htas Zourterraeasufestagainsuphsotorsiony nEsethe3,
and a convex portion 8a provided on the axle box 8 is fitted in the hole
portion 3la. The supporting nenber 31 is formed by stacking a rubber plate
41, a netal plate 42, and a rubber plate 43 in this order from bel ow such
that these plates 41 to 43 are adhered to one another. That is, a contact
surface 33a, contacting the lower |ayer portion 35 nade of fiber-reinforced
resin, of the supporting nenber 31 is nade of rubber.



[ 0023] The front-rear direction end portion 30c of the plate spring 30 is

di sposed on the supporting nenber 31 from above so as to freely contact the
supporting menber 31. In other words, the front-rear direction end portion
30c of the plate spring 30 contacts anjypper surface of the supporting
menber 31 so as not to be fixed to the 10 supporting nenber 31 in the
upper-lower direction. To be specific, the front-rear direction end portion
30c of the plate spring 30 is not fixed to the supporting nmenber 31 by

fixtures, b t he contact between the front-rear direction end,pertion 30c
and the Wﬁlﬁi‘:‘ IR ftthfh O ptY tbFnSC%%tgg‘ 315_d1f1%e Eté? ntﬁrsﬁ%r}at%t%’lr‘theegs only
by cont agh,dhiass Kitke BRNSERIRLrE Behf 4IRS $laleQpeina PP dndthetw M tho plapd at e
spring 30 and the reaction force of the supporting nember 31 with respect
to the depmngad@® ahddbe amlectxc8yit-is passilxleftiot prevent swhaet tunkoadingcoflaipag dfiati ng
portions liugst are fitted to each other in the upper-lower direction with a
play is BRER/ItAQE™EelS 6portion where a contact surface 43a (upper surface)
of the s ting er iN6 TovBH aCRcHle t RBerhbmirSicsd! fctig. 30
cont act @2&1 ot helr:. p’eculnfili(ggﬁllgg/a,’ a conve§< porti oﬁ%%a prroj ect icng gownward
i nt egr al HpwieveatsinbetHediter-réiafecedyesiniio ms@bfor shd plateegpring 30hbatf qaoe-casidy
direction end portion 30c of the plate spring 30, apd the convex. portion
35a is fFpeEded ﬁomh@h%P%TSpgﬁlieﬁYPq*ﬁthyo? Ehﬁﬁ%%aelpgwﬁgn%rﬁiﬁpe@h % a
play. [0024 ok ding figuratd ' % t act
rember 33eOPARRERMIDT PR DA, Sle R cBhiaCR (B RoRIaRE el 23" G DhEREF

m ddl e ppiki pottisR 36 dhattibe cpvering mpmbergmade 6f metahkoreha fovdrigedr portimt Het s

t he upper surface of the plate spring 30 so as not to be fixed to the plate

. . g . |
spring 3maie of the fipwraeinforged refin &t thednatesipringa30 ontaqis they ryhber Rlate 48 pkct i on

d | 30c_.of th I ' 0, ks di i mb
31 of ¢ nitecePeSs R Tl o OBRIRR. P P e BRBRE aon o GRS RI TT

t he suppg,{ntgé]go{g%fga.er 31 so as not to be fixed to the supporting nenber 31
in the upper-1ower direction. Therefore, a supporting structure between the
pl at e spfi0ag] 30 aWhenitbe dovmavard doadlapphigd 40 she goassibegms4 ingreases angt esen t he

pl ate sprin 0 and the ax|.e b 8.are si ified, and the assenbl

horkab; | Fa5eshe chsts gfoahaiian ghieiranepyne Ay paEbreS iy Baes AR ETRENE the
cont act r c ﬁ%ng i i p i 30
in the Ug%e - Ieg\%grrtgé I IE’)Q?{CI %&Bf}%} on?{actélgﬂﬁﬁlg’pt?&g% 8 6{35{%}:’]\15 %gefn%ta{f\gf Pﬁg
suppor t i figerrreinierced lresin i dowet ehdroxh8 fessiteotstrbngthd thevedfhe- Ipl #tee psgsening 30

in the upper-I|lower direction but contacts the ath?) spring 30. Therefore,
t he t or stiabediment de pRper 12yes PRFHWPQ 1stpp WhoRE CUPBESSIKE SRS BN Y ¢ he

pl ate spyd t ] I 8
Ther ef or fél,gp‘%t éll(?ig atli}g n‘%gé)\ég%pf %}genl%]lgtrog zgé; f{bﬁgri‘iﬁfrogér%t Lésgﬁlo? t rt lges g@gﬁri 1\'71 °r
mﬁnber S hﬁc&ﬁoﬁ &gsnf aher:fbRe wWiRdi te blae spaup i slassdallesdeigmis)She uppert laysd on.
Thus, the ]
portion 36 firmly fixed to the lower layer portion 35 can reinforce the lower layer portion

35 made of the fiber-reinforced resin. Further, the plate spring 30 is arranged such that
a part thereof overlaps the receiving seats 21 and 22 of the coupling mechanism 16 in a
side view. Therefore, upper-lower direction occupied spaces of the plate spring 30 and
the coupling mechanism 16 can be reduced. Since the front-rear direction middle
portion 30a of the plate spring 30 is located at a position lower than the front-rear
direction end portions 30c of the plate spring 30, the cross beam 4 can be arranged at a
low position, and this can contribute to the lowering of the height of the floor of the
railcar.

[0028] Since the concave-convex fitting structures each configured to realize fitting

in the upper-lower direction with a play are respectively provided at the portion where



11 wel ght reduction of the bogie can be accel erated. Since the torsional
force is transmtted little between the cross beam 4 and the plate spring
30 and between the plate spring 30 and the axle box 8, it is possible to
prevent wheel unloading of a part of aiplurality of wheels 6.

[ 0026] Further, unlike netal, it is difficult to recycle fiber-reinforced
resin. However, since the fiber-reinforced resin is used for the plate
spring 30 that can be easily separated fromother parts, the recyclability

of the ofher nenber e qf. metal can LNt ain i The.. pring
30 conta eLopffct BB’H%S%E?'Q rﬁ?ﬁﬁ%‘? p%% W& ﬂ&?ﬁ%ﬁ%re%ﬁéég}epﬁg&pfeoﬁ&@gh t%ih%féi s a
cover i ngyEEerspARE 8 00dnd e 8lippoiiitly hidthUed'38 Iconite EadhOsthé) thedRofkabRitPht t he

fiber-reinforced resin in the plate spring 30 contacts the rubber plate 43

of the sthepime ofigssembleimpovesTiand dicopasitionaé displasement infoherapnial slingciagn t he
plate spring 30 can be protected, [0027] Wien t he downward | oad applied to
t he cros%?‘bg%lﬁ{eﬁ'emﬁér eX@‘&o}‘f‘ Hﬁ’d’lqlﬂé gh"tﬁ LRV E’t“rgétrﬂf@lf"éer ﬁﬁtt“%gﬂt ¥ the
plate Spééﬁ&t%emgercmﬁﬁé'qiﬁe%mﬁg%o,l FheO@MEAcR hfh Bk 3Bhﬁa%d9fﬁresp§wdf@pe of

the plate spring 30. Generally, e conpressive strength o
fi ber - r ethefpiate apring 30 150 ias nbiowehre fixtedrio tieplatenspiring 36t mat wghyhintthe pppfr-lower t he

present enbodi ment, th pper | ayer portion 36 is nade of netal whose
conpressfh\F%Ct’é’P@ﬁdSH 1p %%@Pté‘fﬁ‘éﬁ’f’tg’ﬁe conpressive strength of the

fiber-re ced [ Dhs e lower |ayer portion 35. Therefore, when the
pl ate sptdlbfr%gj 30 ngﬁolra(':'g'%P{yfdeforrrs, t he upper |ayer portion 36 firmy

fixed to the | oweFig yiera diagraimosho3bng #ie badiafinrloding (pbaté opwugsl aygerdimdtd i on
35 made of the fiber-reinforced resin. Further, the plate spring I§,0 hs
ar r angedEmbedinani of tha presemfcinyentionad costespondsite Fig-A- nAs ehave tmFignd: 22 of

the coupli chani 16 1n i de V] r -lo ' tion
occupi edmsg%c %g‘?)fol%tl%g}’%‘ﬁg}egt 2p§i|ag§° %%eéggge&g%%ﬂ nglpeﬁgtea#%é%qilvrg can be
reduced. pvited 4t TRodiiredit difRfbn @nd gotticHs ¢ff 4ldbstapomeinder BSRoDh drbks hant e
spring 3% is located at a position lower than the front-rear direction end

porti ons1®c Spfecifivellpl the cortpetimemba, 138Haclydes ¢ mainbody pariose lagonshided at a
s N R T
coch, SonSTILIL R te s ORI s s s ol !

the elastic members 52 respectively arranged at both front-rear direction sides of the

main body portion 51 so as to be adjacent to the main body portion 51. Lower surfaces

of the main body portion 51 and the elastic members 52 constitute a contact surface 133a

that is smoothly continuous, is convex downward, and has a substantially circular-arc

shape in a side view. With this, even if the plate spring 30 elastically deforms by the

increasé in the downward load applied to the cross beam 104 to contact the front-rear

direction end portions of the contact member 133, local loads applied to the plate spring

30 can be appropriately reduced by the elastic members 52.  Since the other components

herein are the same as those in Embodiment 1, explanations thereof are omitted.

[0030] Embodiment 3

Fig. 8 is a diagram showing the bogie including plate springs according to
Embodiment 3 of the present invention and corresponds to Fig. 4. As shown in Fig. 8,
in the bégie of Embodiment 3, an elastic member 152 (such as rubber) surface-contacting

the upper surface of the plate spring 30 is located at a lower surface of a contact member

233 of a cross beam 204. Specifically, the contact member 233 includes: the main body



the contact nmenber 33 and the plate spring 30 contact each other and the

portion where the plate spring 30 and the supporting nenber 31 contact each
other, the workability at the tine of assenbly inproves, and the positional
di spl acenent in a horizontal directionigan be prevented. Wthout providing
t he concave-convex fitting structure between the contact nenber 33 and the
plate spring 30, the contact nenber 33 may be di sposed on the plate spring
30 so as not to be fixed to the plate spring 30 not only in the upper-|ower

d! recti .On l Soﬁt:xtglhe%l%yngl nérg{)erd(:suglf %é 9 gbnjefégﬁg ln%%%g 'rrmg of %16 1

Fig. 7 i BO ogle di n e springs accor to
Embodi ”EﬂBeIZreQ{foicee ré¥ie o2 Me Iy kel QiR I weP Eﬁ@&ﬁ%’f@& ﬁﬂng te 42 fiked ahown
in Fig. 7, in the bogi e of Enbodi nent 2, elastic menbers (such as

r ubber) ﬁmesquesgapes bquvndmnmlasﬂlednembﬂrbiﬁ coeaingch wlsuﬁam@%ﬁﬁnﬁ-@% of a

cont act nmber 1 f. acr beam cifica e co t nenber
133 i nc| ggedionen, aréf’ﬂthﬁd’a@}ngﬁai{ PBIIOB conﬁfﬁf’m‘%ﬂ“ z?filfei lﬁa’ é’rortf%rhch as
a non-el §‘F#¢1§; %Hﬁ@ﬁtx d&r2fa ’E%%a efthBEls-doal B QbwhRdardel sidevidwieanldi &€)
fixed to't Fomer su ace 0 #%X|ng plate 32 fixed to the square pipes
12; and wv&reiuaﬁic'eCOMrﬂ)etasnSZnembpedSQvﬁirmsaarwmg@d saurfabot233fr bating ear

dlrectlon si des_of t e maip bo ortion 51 so.as tp be adjacent to the
mai n bod?’bﬁ@PP?]&ﬁc‘S‘i A Yuspa g%@é&ﬂ% doyRgd in g SHe MWt i on 51 and the

el astic rs 5 t

conti nuo@lﬁ)rs coﬁ-lvg(gﬂl o&”}q‘%?ﬂébg% E%Otglig%(g’gt nt I gﬂf’{/@{:ﬁ%e grggglri%xghape
in a sideurfice\#33M(lokvet birfacep vt thei dlasticempinderel SpedntaptStheaippst surfick wf def or s
by the increase in the dowward | oad applied to the cross heam 104 to

cont act plate sprivgt30 edn agapewhersithe ﬁarrqb@r of passergers inethe satbedy spppastsd byss,
ocal 1 0835, ARPIL & Oad i PinBlcBscihe AGwRafif{bal GpRRRY BRAL Bt Yedifidgacd DY

the el as ers er conponent are t

those i ngherdigdatiRNdellector)| éedel AOAt-feALdRE G enidlet prtion [IDA36] &fmpldtment 3
Fig. 8 is a diagram show ng the bogie including plate springs according to
Enbodi mespring 3 irtcheases; @sdrihe mlwteett jusfaca2d 38 of rthe plasiiis member 452 4s presseshown

Fi 8, he b f t .3 t ch
Ubber) i he SBRTRETRG O ABC RURErPEaE Alke THRS: BEh e SRR s
| ocat ed ané BE@'ie §l‘d§t§@ﬁﬁnf5fer 458 GhAiARL c@fﬁfﬂé@r B3¢ nhs@ i h0sSe RarR 2R4-

Specific contact nenber 233 i'ncludes: the main body 13 portion 51
constit ud(mlmbzyrdtlhai ayfpiliet] toréredo@oss(ach2 @ deacrea:sns @hd shis decreadse thenaoteatofe

nmetal, fiber-rei nforced resin,, or thecg flxgéj g t he | ower. surf ce of
the fixitgh E‘Ft&tf’é of pth i fremi-reay dimeetion mi ‘blPBet?nl a ghdheaplaty SRERE 0 er 152

d d
por 1 on it A eSO §fePRAoRy U A€ CIRlG SENEE P RaBly AP Y BREY

subst ant dekdaxe Gh thdIbamhprREsive fieee. t Wath ilfis, costuRxwhranki@estirencoitat derfideew,
and a | ower surface of the el astic rrerrber 152 forns a contact surface 233a

havi ng a2¥abfitheeontptynember 233 supfpge- §<mtpes theagpries sedree ot tepoplateaipding$0a si de

view. [003 ere the bo S QL K t he
entire CISH?%B{AI%e&r f g&’gre%gaa §I"IB\}\%Posur aceb)eP ?en%ﬁ tﬁ@?ﬁu%:grgr%%g £8€§?
cont act sednpfet wiiEBer 285 fAGahO hldtOSpinABe. SOni this a%@oudt ndiet £SHe keI @nthee
nunber of passengers in the carbody supported by t he bogi e i ncreases, and

t hi s i ncpreasged from ghbm\mg/\mrcojthecmd appl ied to the cross beam 204, the

the. ol at 035 ng b U cPwnuad loafoplied e it é@fés'gﬂaﬁ?ec%é’égsc St o BRact i o
0.
Thus,  bolk ??esﬁ?‘gf%g‘?h@‘g?%@?hﬂ% R 30 R JORpR| RIS S oDttt

mai nly cepingadl and Baclosf thzsfrontieanditastnvdide @otthm advheveladtit eaantsgpplS2ed t o
the cross beam 204 decreases, and this, decreases the curvature (deflection)
of the fineieasesear DEicieeL it SrPassthin © QRiainithe sanmetisct apa cateavhere 3T Ted t he

7O~ T SRl fbh FleiPBr &l AR YR of fE egﬁgﬁqg%o%ﬂoﬁfb e PRt YpHing Pand

by the 4e e conpressi've torce a state

entire cyubaoes prdcticsllyshvat. ofOn tifis acduas thediidgcortantofihaplateCspiingGos t he
upper surface of the plate spring 30 is maintained. Therefore, a gap is not
formed becmeses. t Abusoie Springuednstaat zbargest int aesordsneatithrtlithehanzssinalig t he

plate spring 30. On this account, dirt and the |i ke can be prevented from

getting into the gap.



[ 0032] As the downward | oad applied to the cross beam 204 increases, and
this increases the curvature of the plate spring 30, the contact pressure
between the plate spring 30 and each of the front-rear direction side
portions of the elastic nmenber 152 incygases. Therefore, it is possible to
obtain the sane effect as a case where a front-rear direction |ength of an
unrestricted portion of the extending portion 30b of the plate spring 30
beconmes practically short. On this account, the spring constant of the

pl ate spri.ng 30 increases. Fhus sprl ' AQGER ¢k N ance
W th tnovegisoecuRetcRe” Thereld o Buc Bk 19 ERTh e HARG=Roh ARG TRIPTTS
hi gh in gixdele@eshpdnty ROl Mewhémthewehicld capatdaiRtigh B realivednd Swivenhd he
vehi cl e occupancy is high is realized. Since the other conponents herein
are the stercempenotsherein Brbibdisamans thosein Embadimeens 1y peplartions thessnftared.

[ 0033] Enbodi nent 4 Fig. 9 is a diagram show ng the bogie
includinan¥ﬁgfe springs according to Enbodi nent 4 of the present invention
and corrf@gggds t P Him@nt £ shown in Fig. 9, in the bogie of Enbodi ment
3, rubber plates 61 are firmly fixed to a | ower surface of the |ower |ayer
portion 35 made oFig Dder-diegramoshoedng s hogie irduding iplate sppegst aogerding brat ed

t f t- . di ti d porti 30 f | i 130. id
renber . BRGSO G mEHBER TY PR AR SPoR a0 HiBel.” chh O ILEIZop- ¢ he
axl e bOXinBtél'esbo &f&rﬁgpydiﬁkﬁp&uﬂsb& at %’?P%fe Rl bl BRdohiesiBiceloffhat e 42

S
in this order Tro ow. To be speci an upper surface of the
suppor t i kgverdagee poitddn 35 nmadd ef diberretiaforcduutesim docaseto tsurckpartivelly lbtmed at

f t- di tion end ti 130c of t | at i 130 i de of

Ubber . PR ERbrGIeCAs FAGPTIHCl 508 BrPlds’ AU Jo0L FRS IBEROFD nfor ced
ber._fRe _ S il B

ot her comREERnpe! |prb¥iea a0 uRanBOP ERFROAR of (R B1EERE 8, BB T ons

t her eof gmexingithd esbbel POi3d UErdIAdiheBnEtab plate 42 in thisFérder fOm belawdi dgrism
showi ng the bogie including plate springs according to Enbodinent 5 of the-
present speeifin a0 mpRad suéice f pbe aepnostivg gengper A3 1 dnaadeiof metal, buba lower he

bogi e of Embodi 5 f i ng. . . . i ded
ot ot e UBTERe i dBh ik s sfREfien 30 @BRTo L3t Bt BBl e DR Tof ) O
ci rcul ar pafper. ShaRRfbRAthd ?)W‘é?'l' ORI 85 nfadd of it fivbiewinfoReairkdis ah kbe the

supporting menber 231 is formed by stacking the rubber plate 41, the metal
pl at e 42platenspringr I3i0lan bel appeoptis®ly pratédted.or Siorce theorthéredomponants hepain agur f ace

143a of the rubber plate 143 that i§ an. upper t layer. is formed in a

subst ant thlsf’-?’e@isrﬂ?:‘lﬂ?é?-H}beﬁgﬂ%g’F’Fpﬁ?xnaﬁoﬁgﬁ}ﬁr?ﬁfamrﬂ‘ﬁﬁqu, in a side view,

t he C“rvﬁfo%f of Epﬂ,o F)lggﬁt§urface 143a of the supporting nenber 231 is
an that of alo

| arger t wer surface of a portion (front-rear direction end

portion 30c), conFicl0iga diuwgranghowingrbe begiodanclddihg phdte tsprengsl aterdsg fong 30.
Wth this, as the downward | oad applied to the cross beam4 (Fig .4)1
i ncr eas eEmbadiment 5ot dhg Bresent iveatign epd cauesonds fodfigof.  As shown inFig. 10,

in the bogie of Embodiment 5, an upper surface of a supporting member 231 provided at
the upper end portion of the axle box 8 is formed in a substantially circular-arc shape that
is convex upward in a side view. Specifically, the supporting member 231 is formed by
stacking the rubber plate 41, the metal plate 42, and a rubber plate 143 in this order from
below. An upper surface 143a of the rubber plate 143 that is an uppermost layer is
formed in a substantially circular-arc shape in a side view. That is, in a side view, the
curvature of the upper surface 143a of the supporting member 231 is larger than that of a
lower surface of a portion (front-rear direction end portion 30c), contacting the
supporting member 231, of the plate spring 30. With this, as the downward load

applied to the cross beam 4 (Fig. 4) increases, and this causes the elastic deformation of



15 the plate spring 30, the shortest distance fromthe portion, contacting
the contact nenber 33 (Fig. 4), of the plate spring 30 to a portion,
contacting the supporting nmenber 231, of the plate spring 30 becones short.
Therefore, as the vehicle occupancy of4he carbody 11 increases, the spring
constant of the plate spring 30 increases. Thus, the spring constant
changes in accordance with the change in the vehicle occupancy. Therefore,
arailcar that is highin ride quality both when the vehicle occupancy is -
| ow and en the .vehjcle occupan is high can be real.ized. Sjnce the other
conponent Fﬂ%‘PéPHn%ISQ 'b’ﬁél?%fg?f'ggﬁga%f%%g@ ‘%ﬁ ReRRHiCHRIRET13E &Sfﬁf’{ﬁﬁg CoiRsr

t her eof ] : } : : i 13 4 13406AM
show ng §§ gl(:)lgimé} ’%g?lea}%}g%r I1§ t@ gb Eﬁ%&)‘%@lmacr?{) tagtlg% thtehge:dpg?ret%érﬁl &?ﬁf\:/rgﬁrf? ?gn and
cor r espodssplate sprigg 38.bedsmshshvert.i riTHereforel bs thastldald atupdney pif sheecarpedings

30, the bogie 301 including plate_spri n%s of. Enpodi nent 6 {.ncl des .

el ongat ed! HBFBRES §’§05Rr§’igd%°“ﬁ?|%é’ifstge L6 sPEiRgt 10 REEASEY ol 1815 k’]?e ener
(such as - I f SR rel ed i r the
[ Tice) andOul gt i afEihibo WRAAHE chifil i, vBLIC Seflodler ™ ThSlRe #7330
has, for rekanaeis kgh ibrdaqusheioth kaeh thé vihieleadcompmipds henbed svhasGhe
includes: a front-rear, direction n‘i_d‘g(l Eeﬁorti on }:}130a supporting a Crossw se

di rect i oiehiplg qssupansy isbigh em be w23 RES e, otheoeRmpRISAsieeiRarg hend
portions _330c respectiyel. p . s 8 and | ocated at
posi t i on83H§ %@S$W;$fn¥%%%%gﬁgleg(i)%%rgt[l%nth%%fsgiyeg’n ?‘?‘E‘m i ned portions 330b
each conm’gj ng t Rebodemest ¢orti on 330a and each of the end portions 330c.
To be specific, in the elongated nmenber 330, the m ddle portion 330a and a

pair of inclined Pig il insd@gom shoyyiag aibpgia s lozcserding tp Embadiment §0d thiehi nd

the mi ddl .tion 3303 f ti,on. Each i | ' 331
or mar y. BUFSHRALY Sien K08 SPEMPLRde Bk viort FEVERG Bl o Ss3p T PRy °°
el ongat egh bRy, R30088% 0 NRcRYING 8% sprinBs REEMIIdikbBet 6 BEdlhdRCel PRI atdON

330b of the "el ongated nmenber 330 7i's arranged so as to overlap the coupling
mechani smeifbersn330 Gidtemembers) Spehcedrstiniteéd by a siidf meofbet kemuchrasla madelpsita i on

330b of th | ted 33Q i i ted t.h h the 7 Fi g.
1) sandwirGRERT BedRebetabo B AT o-biEaTy Oh g 418 PUEARnEIA oS BB act
menber s §§§ctgﬁpg§§1& U3 eggn%@seﬁmz ac&eé)&anﬂg@va QlSQIaEfshéﬂé.e Ha0F DPIRE

direction éen I 'ons =3 the crosds beam 304. Each of the contact 16

menbers gRdgMbd hittbefOFINingmdes: racéritavaradicbcpion middke pddden 3304 dupportimgsa beam
304 does not support a |ower surface of the el ongated nmenber 330, that is,
the | oweerosswipachregtion 1ead cpastigniddda rafnd arosabean 304; drpnésemssdigecticat @9 That

is, the contac nber .3 | ' ) tl . he
IeI ongat eBOWQ%g§6T§§5p ?cglggﬁ'a%lgeghécfgf gl%r%%é&eﬁ{gagtgd Ef’ggt%ﬁ %Bgséﬁg‘g%%@p?‘i t he
contact {RAKAE ndddlel Sorfioh FB0XEshd Mclifed pbanRERtIYbreRhonAeingythe indiddlees and
i s separably di sposed on the el ongated nenber 330. The integrated state

bet ween pdémiono}ﬁ()acandmaﬁepf 383 eadobqrﬁen%BéﬂgaLEd bnemgeiﬁcaém thlé eégng@gedl o
Fr om { homempes 3408 Figge e oo i oot nt et Ripeny e (h iSBRE, oG
menber 3%)2&(%19? ﬁ%ﬁ?&?ﬁd %&iﬂ@ﬁe%ﬂ@l@?ﬂi&?gﬁba {9037 MR a A fon ! hEadOoR act

menber 3 e cross beam 304 1s disposed on the -
coil springs 331 as primary suspensions is interposed between the end portion 330c of

the elongated member 330 and the axle box 8. A part of the inclined portion 330b of
the elongated member 330 is érranged so as to overlap the coupling mechanism 16 in a
side view. Specifically, a part of the inclined portion 330b of the elongated member 330
is inserted through the space 27 (see Fig. 1) sandwiched between the pair Qf receiving
seats 21 and 22.

[0036] Contact members 333 as bottom walls are respectively provided at the

crosswise direction end portions 304a of the cross beam 304. Each of the contact



él ongat ed nenber 330 from above and is not fixed to the el ongated nenber

330 in the upper-lower direction. Therefore, the supporting structure

bet ween the el ongated nmenber 330 and the cross beam 304 is sinplified.

Thus, the assenbly workability of the pggie significantly inproves.

Further, since the contact nmenber 333 of the cross beam 304 is not fixed to

the el ongated nenber 330 in the upper-lower direction, the torsional force

is transmtted little between the cross beam 304 and t he el ongated nenber

330. Therefqgre, ,ii kS unnecessary. o increase t n r ive
éﬁ %#‘%Iot g-let 1;{8553\8691 glréécélogoéungg&%%gs 36& 3F lﬁgel %ré?ss P%m 383 Rfoel

nmenbers FHE Frieasdres ag e torsion.

Thus, t hﬁof’ﬁ?ﬁ&‘t all6eECireRe 0f tHehGorhaBideme AbePS3 MR € MR Rikver birfastdiftthon,
since the torsional force is transmtted little between the cross beam 304

and t he elonpaad edemberbd30 38y antexposgsbstith| elhay ipr theepantadiemember 33hlivadi ng
of a part,of the plurality of wheels.6. 038] The cont nenmber. 333 and
the eFonS&P%ﬁfdn%rhg@lrj “{3%6 @?l%éﬁ@f’f Sléff %R}nﬁ@}eadgexpﬁrt ?ﬁ%ﬁ.ﬁg} f‘ﬁ%‘f‘?sviah%t are
fitted t&@%fﬁla?é 886, b B@g%éemertné e&gact%éﬁs&ﬂ 913 is\Wdkt Bixeh s thd asngﬁlﬁgtl ve

novenent " 0 e cont'act nember 333 and the el ongated menber 330 in t

hor i zont alenttier 880 ibyrfixtases lned iestparabl e disposed en dieeclohgated msmbeoAdAct Thenber
333 and t he el gngat ed nemher 330 are ,no I X in th er.- | [, .
directi omte$0@89?4§r§%eﬁ% e epntact member%3&@68%@2&9%@“@%@9&g%ﬁ ISOPFRIPE vi ew
showi ng ' ' whiP R lied RJm tthe

pr esent ?ﬁ@g%@?%EgaﬁgﬁgéF§QB§£§¥g2%28F2%§?%?h§?8%8 17 Igf -#thtrn

di rect i OBjoss Bears BBygravity-ag tht 2eactibe forcesH theealondfidd afenthebd8i0 metht respect
includes: a cross beam main body 460 made by a cutting work of netal; and a
pl at e- shigdg dopavesdladlosi ng an” openi ng portion 460g forned on a worked
surface e crqQss,bheam main P i IS
made in E({Péh a m%‘ﬁ@PoY%él?e °né%°?§%%&g%§’8é’@‘%‘%$ %P%&g%ﬁﬂ%ﬁ) O%g%o .ﬁﬁge wor k
Wi th respRabatb® nfiebet B30 FEdN Gbovd ARl Rresehledatine elvBpited mdnibe336Unftee) of

a hexahedron that is made of netal and long in the crossw se direction.
W t h t hi spperflewer slirectiomm Fh¢nefdsedihes GopporEing desctyrg ebesweer thal slopgated ons

bor ti on HBEWEE 33D afithe,Bides bete 0A Taefurt Ay Fhuse BRlanRy okaBuEoal 1
addi ti ong, gLl a?ﬁé&ﬁawiﬁamegodymﬁﬁg, Lined wske Sordticti MARber88d oP el é08s 4601

di viding the toncave space ' S. The lid 461 is attached to a | ower surface of
t he crosbedned0vnininot fomy tdabe stongstetioneinbere 33hén dpe nppry-lpwer doectid@odhof t he

concave space S, The lid 461 | |late that is thinn t han,the cross beam
mai n bodiprsignal fosee 1§ drapgmited flﬂgege%’efl hde$198% 8%%? iaﬂg b%‘ayeei%%??%‘@
fixtures (s b r: e LELCihal S gﬁ%\t can
be made w(e{r h%%gt%\?/él g’lfl{rﬁege.fg%b??\érgvi%%lre (t:el-gg?\l? go]? F?r?%%zis('%u%hgrﬁge&glgcgfs 12‘a ?ﬁeﬁer

sur f acespRinbeReatd esinfdreathaTBbgic kedyoukbanmasureo apsiast thy tohdod.er Ty, the

[0040] Wth this configuration, the cross beam 404 can be autommtically made
with a cweighhgedvustipn oé thakogie carebeipeqelgyater | i additien, sincejer dorsipnalfogee

unnecessary. Ther e, the oduci Qi Lt ole! :UEacy

i nprove. ISB%aIfSHEﬁE%a’&E%QﬁW(?ﬁn EEIC {58 boc‘:a'grrlllf :g%zgggg ftgg eanggtfggg%ér#!f%u%%{zﬁgﬁsai n
whi ch t he,GIHS b R0 wheel HRloadRlgdth S&t st PhaalityRiiicelstdle pl ate spring
30 or the elongated nmenber 330), an operation of elimnating.cunulative

di st orti [938husedThy comtact mgmber 33%and theaelongated tesher 33Ausay ragpectively

produci b{nlc 1;[ e 1t?igg %%rt?orn%qﬁetttl ate lIJlr?édltg%ragﬁ/ %ﬂier in the upper-lower direction. With

this, the relative movement of the contact member 333 and the elongated member 330 in
the horizontal direction may be restricted in a state where the contact member 333 and
the elongated member 330 are not fixed in the upper-lower direction.

[0039] Embodiment 7

Fig. 12 is a cross-sectional view showing a cross beam 404 of the bogie

according to Embodiment 7 of the present invention when viewed from a lateral side



[ 0041] Enbodi nment 8 Fig. 13 is a side view of a bogie 501
according to Enbodi nent 8 of the present invention. Fig. 14 is a side view
of a plate spring 530 in the bogie 501 shown in Fig. 13. As shown in Figs.
13 and 14, the bogie 501 of Enbodi nent 18 i ncludes the plate springs 530
each fornmed in an arch shape that is convex dowward as a whole in a side
view. The plate spring 530 is fornmed such that, in a side view, a

| ongi tudi nal direction mddle portion 530a thereof has a circul ar-arc shape

rojecti do rd.. and , 18 | ongjitedi nal directi e i . C
Ito hejr eof @gﬁvﬁﬁﬁb%?“ héA?Segl&Or‘g’,l qilol\%g!r q?mt tI:ach%sts:)l?e gﬂﬁg%y %&lﬁha%q 7
di recti ophcfiidsPQr Eiod HeBOmatl Holdg MEiBadePbyNg daBthgahdrk | ¢t nivgdl; iandl 4 ned

relative to a horizontal surface. To be specific, each of the | ower
sur f aces phte-shaped didgi6il (diosineg anlppering portemdd §ilgrforroed 0B 30xorked swrdadernddheo as

to b hi gher t t ide in the rail |.ongi tudi nal _direction.
[ 0042] Su et Brarh e bers 68, b cfoBs bl e Pos¥ AsoHS Fads TRisaeR BRI TEh
porti Onsr}ﬁft ald3BcA! PalOX e fRBmed s theRaitingOWBA with r&pEEQB dHRGuPRES (i81Ee 530C

of the plate spring 530 are respéctively disposed on upper surfaces of the
suppor t i presentrdnehodirh&it, & lowerainoiaee) dfjppkexabadrioadks i madhef sngiploandi lngg menber s

530 are inclined re]atjve to the horizontal surface,s s to,respectivel
corr espoftf 4r8SHEE ’(S?Rjiopudi\ﬁ‘éh BHF’ Et‘ir%ﬁl%ﬁ?ﬁ’ PR B%RQ(SG’&CIB‘iIeStﬁge PYIEE e Y
Spring 530y §§3@§&QL?@mﬁr@géﬁ®aﬁ iR 604 a,aerﬁtr\W?ﬁ ?gm%%dow@rreamﬁﬁce

533a are re Irvely provided at ‘'l ower portions o e rallcar wdt
di rect i oporiog 460t} & eight dallgiortibe 460dsmdbe deft AallThoeticoAbeet Imeadddtion, B3 ar e
respectively disposed on and_freely contact the | ongi t udi nal direction

mi ddl e pexoss baamonaia krrdy: e prckedessasy s vadbportige 4Ok Hidings Hsefonsa¥e and
the Plale, 2R's Nar2dl 41 D2kaJRARS AlbNEt Yurlle!didhe Liobd bt ROEA hoRlP4da'ed are

fitted toP he upper-1ower “direction. erpose eet 570

(such asagtg dlb&ethe Dpeihy poRIINAAB0NE thél @oicivt 3pdcer®:NDRe 58361 s slpmpotad on
an upper surface of the Ipongi tudinal direction mddle portion 530a of the

pl at e spisi thipnsschan[the 4B]spdeamonaini hodyi 400. 14 hetlidk 4] i bxebid Hy Ges besat udes
| 561, i nt di ate | 562,..and a | | 56 d
e Vol uBTEROATARD o BBk (BHCD 3yl BRSmS) | AFLET SITRIE. Hifc e oam 70

vol ume of,d e uBpSithbAt REIdRR %&h@fﬁehyapt&fo&é}esuma@radmer affhcesThe
upper layer 561 and the | ower |ayer 563 are made of CFRP, and the

i nt er.medofithe ckaxg dearhGain bodpdel afe roRRRd W§FEHaNfsring.gher in tensile strength

and conpressive strength than GFRP, The thi ckness of the plate spring 530
"0 ot oA 1o Dbhrigtsgonfiaariont he GHs DR A0l o OF ufpAsALY faAde with

| ongi tudlh Rihinich it 0ol GirhB IR sAAPR L OIMR afdnrleOOBAL U B fore,

di recti on end-portioh t'hi ckness o I nternme e layer 562 is
set so agetpRodsility gidatheahanufadritingacdudacy wipreed.i By fheosontbiraticngf thidi nal

direction mddle portion 530a toward the |ongjtudinal direction end_ portion
530c. Theonfigurgtioasandgr candigurasionrin| vlieh thysarogshbeanh 404 iy ratrieldediio thesideoner
| ayer 561%61%%%1‘ (the plate spring 30 or the elongated member 330), an operation of eliminating
cumulative distortion caused by welding is significantly reduced.  Thus, the
producibility can be dramatically improved.
[0041] Embodiment 8

Fig. 13 is a side view of a bogie 501 according to Embodiment 8 of the
present invention. Fig. 14 is a side view of a plate spring 530 in the bogie 501 shown in
Fig. 13. As shown in Figs. 13 and 14, the bogie 501 of Embodiment 8 includes the
plate springs 530 each formed in an arch shape that is convex downward as a whole in a
side view. The plate spring 530 is formed such that, in a side view, a longitudinal

direction middle portion 530a thereof has a circular-arc shape projecting downward, and



19 constant, and the upper layer 561 is thinner than the | ower |ayer 563.

[ 0044] When the carbody 11 supported by the bogie 1 is enpty, an inclination
angle 0 of the longitudinal direction end portion 530c of the plate spring
530 relative to the horizontal surfacei18s set to not smaller than 100 and
not larger than 25 (for exanple, 15). While the railcar is running,
upper-lower, front-rear, and left-right vibrations are transmtted fromthe
wheels 6 to the bogie frame, and upper-|ower vibrational conponents that
have dom : ' . i iLpr atd.anal re
(ransm ¢ |8 gRACHEEA, B8 BiioR: 108 BdICelryE' AR SORIORS oReE e

| over sukf@s®s of thdRnkindinhudiréttionBndasdrtions 830t POtHei slaeSphiag Aotdre flat at e
spring 530 is inclined, an upward force F transmtted fromthe supporting
menber 5But inglingsereftivedo gpharirgneboumgces helobasneeifsn sa¢hsofithgilawer sytasen

vertical onent,.force Fa [:S..V i l,at i i { nal
i rect  oft ERaoR M Bl heriBp PO S hellRuh o o bl B
conponenthef Qs fht halcat forppulimandigdcetioal ative to the |ongitudinal :
direction end portion 530c of the plate spring 530. Therefore, the |oad

transni t {&d#2] r om Shepostingomenibers Wdndre reprativedy etiechstl 4 thesynpenendpertions

d f the f the. nent f . E = F-cos0). .Th
ol at o <pof iy S4p toxeny - Fh Acheiik TRERFE e aRfioh® 398 o7 4he SRR R T ke
a SeesaW;g? Qf@réseﬁcéﬁ/ief}pﬂfsﬁés'eﬁr&l LpVET sustacE A6 L tR3Abpettidd MenfbRiAsT 1 HRFDEr

533. The ore, n t'the upper-1lower vibrations are applied to one of the
| ongi t udabwle. dilippet isorfacdofptiret suppertig) mamiberh 3P| aeeinshinéd gela@e®; ta ke

accel eration of the upper-lower vibrations cgn be apsorbed al.so by th

swi ngi nghemzanial smrﬁp% SQp?S Hgf%‘@ectb‘é?i%&obfﬁsﬁ%@ ﬁ°oﬁlji F‘lﬁ‘&ﬂﬂ‘if‘abf‘%‘ifﬂ}(‘oﬁ“ i ddl e
portion ot S I i [ ; Qf. one
of the |§°§‘3§P gg?%a{)ﬂglg ect isgﬁnéﬁg@pg?%%@%lgg%ﬂs? bteﬁgﬁ Blg\g? gag:lpl)l‘r%iu%grggg%o has
becone | wwgersurfiad 3Be dreakspeativey pogided Oatofowteh epontitnes obfthe haildaongidthudi nal

direction end portions 530c 'bﬁ the vibrations, the conponent force Fa of
the end giseatioonesBmoriens 4§ ehdhe asTges bea| Anat Thsn caR@Ple EPRES MY PEwer

th t he . f tii i . .
el | nat 1REang e ispSicort nd frebBEcGRIRE LA AR KOS RBCHRLRL
0 of bot k33080t Pelitd) Shrirhis'BO! | The ToAaSt MEmMbBESTY @lEtheplite ephrdShedenst t he

same as each other (that is, the plate sprigg 530 returns to the original
post ur e) respéntivelyt inelysleafiingppontigng 3bathars ftted|té eaoh ratheri ntheunprardewelo keep

t he bal ance.. [ 0045] Furt her, wh h | at ' 5 bends. by, th d
| oads r odigitiobyory? mOPARH P A7 0rEHL 28 b SETAeT Hycae Aareias fhd JopHE "

| ongi t Udin@ﬁ#be{jEf?%tdi%sgﬁlgngﬁr@g&nﬁn%g%fﬁie foRgitiA4IadiFRlibA ehi@@ poktitsh
curvature of the plate spring 0 increases. erefore, the | ongitudinal

di rect i o301 sftheplaar ¢primg BB0a of the plate spring 530 relatively noves
downwar d. Since this downward rmverreﬁt of .th Onﬁ.ild%Udi nal direcéggn m ddl e
tg otef

portion B94a] act sAp shewefn Iigi Medhs Bid's pRING & A0 HRER12YER 3% Sifbor t ed
by the | I I ! I ] tl ] 1 530
moves: dotiaiel e Byefs62 G oNeC Taer B3 AL AL of 1 il FnEaaRT 108 JoD

portion 58Da Rice tiar theSsuhDof tHecwllwas of ke upperdagsred6dt imnthe ompane of the
transmtted fromthe supporting nenbers 531 through the plate spring 530 to
t he cont kester dasieb 863 53The @ppardayered61tand hedeweslgyenpSang madeerf CRRE #0dspr i ng

ffect. Theref | opgi. t udinale G i . RAL LL QNS.- hei
Ve 11 08 iR B8 P07 I HHIRD CRREC) CPRPITNARE ih RB IepBE bl S
supporti E&ng&ggé?\% Strength 118 GPRP. 1R BlidiRs$ Bf H29p1aRGpaing 33965 essd & foeduce

the transmssion of the vibrations to the contact nmenber 533. [0046] The
present bevoart gradudlly thinek iiniat didectiontfhem ghoVengitutiod] diaction midille portion

nodi ficatjons, addi.tions, and,el.ini.nations ma madewi t.hi.n the gpe of
the preseitd oW tf}ﬁn?oqght"‘gm?l JpEFEOR ipr‘r’ﬁth(%/n, Q@g(&h ﬁl}het h“écgl?ﬁi)ooﬁ ﬁlr?g
menber s : 4 j t :

componeri BTk FRE 362is St SoRROR Wl Ry Iy A B B iSRG R e 1
sur f ace, lopghtdiaili difectibe nfiddieepostion A30BOward fid0longiftudihal dimctiar endrpotin 33 or
133 may be nade of. rubber, and the surfac cont acti t he rubbe of the
pl ate sp?3leg Jdedhickngss of hepnshlayenpok i“Efgfhert ckxpg,s@ggherlggieﬁ_ﬁjay%é6%mci re
pl ate spring may be nade of fiber-reinforced resin, or the nmenbers other
than the plate spring may be nmade of fiber-reinforced resin. The coupling
mechani snms 16 may be omtted as long as the cross beam and the axl e boxes
are restricted via the side nenbers such that the relative displ acenent
bet ween the cross beam and each axle box in the horizontal direction does
not become a predeterm ned anount or nore. The above enbodi nents may be
conbined arbitrarily. For exanple, a part of conponents or nethods in one

I Y v oy



21 exctel I ent éffect of being able to inprove the assenbly workability while

sinplifying the bogie and reducing the weight of the bogie. Thus, it is '

useful to widely apply the railcar bogie according to the present invention

torailcars that can utilize the signij¢cance of the above effect.

Ref erence Signs List [0048]1, 301, 501railcar bogie 4, 104, 204, 304,

404cross beam 5axl e 7 bearing 8 axle box l1llcarbody
constant, and the upper layer 561 is thinner than the lower layer 563.
[0044] When the carbody 11 supported by the bogie 1 is empty, an inclination
angle 6 of the longitudinal direction end portion 530c of the plate spring 530 relative to
‘the horizontal surface is set to not smaller than 10° and not larger than 25° (for example,
15°). While the railcar is running, upper-lower, front-rear, and left-right vibrations are
transmitted from the wheels 6 to the bogie frame, and upper-lower vibrational
components that have dominant accelerations out of the entire vibrational components
are transmitted and absorbed by the plate springs 530. At this time, since the lower
surface of the longitudinal direction end portion 530c of the plate spring 530 is inclined,
an upward force F transmitted from the supporting member 531 to the plate spring 530
by the vibrations is divided into a vertical component force Fa that is vertical relative to
the longitudinal direction end portion 530c of the plate spring 530 and a horizontal
component force Fb that is horizontal relative to the longitudinal direction end portion
530c of the plate spring 530. Therefore, the load transmitted from the supporting
member 531 to the plate spring 530 decreases from the force F to the component force Fa
(Fa = F-cosB). The plate spring 530 is not fixed to the contact member 533 and can
swing like a seesaw along the circular-arc lower surface 533a of the contact member 533.
Therefore, when the upper-lower vibrations are applied to one of the longitudinal
direction end portions 530c of the plate spring 530, the acceleration of the upper-lower
vibrations can be absorbed also by the swinging of the plate spring 530 based on the
longitudinal direction middle portion 530a as a fulcrum. In a case where the inclination
angle 6 of one of the longitudinal direction end portions 530c of the plate spring 530 has
become larger than the inclination angle 6 of the other of the longitudinal direction end
portions 530c by the vibrations, the component force Fa of the end portion 530c¢ having
the larger inclination angle 6 becomes lower than the component force Fa of the end
portion 530c having the smaller inclination angle 8. Therefore, forces act such that the
inclination angles 6 of both longitudinal direcﬁon sides of the plate spring 530 become
the same as each other (that is, the plate spring 530 returns to the original posture).

Thus, the plate spring 530 has a self correction function to keep the balance.

[0045] Further, when the plate spring 530 bends by the upward loads respectively



16 coupling mechani sm 30, 530 plate spring (side nenber) 30a,
530afront-rear direction mddle portion 30c, 530cfront-rear direction end
portion 31, 131, 231, 531lsupporting nenber 33, 133, 233, 333, 533contact
menber 33a contact surface 33b concaveggortion 35 ower |ayer portion 35a
convex portion

applied from the supporting members 531 to the longitudinal direction end portions 530é
of the plate spring 530, the curvature of the plate spring 530 increases. Therefore, the
longitudinal direction middle portion 530a of the plate spring 530 relatively moves
downward. Since this downward movement of the longitudinal direction middle
portion 530a acts in such a direction that the contact member 533 supported by the
longitudinal direction middle portion 530a of the plate spring 530 moves downward, the
downward movement of the longitudinal direction middle portion 530a also serves to
cancel an upward acceleration component transmitted from the supporting members 531
through the plate spring 530 to the contact member 533.  Of course, the plate spring 530
itself has a spring effect. Therefore, the longitudinal direction end portions 530c¢ and
their vicinities bend to absorb the upward accelerations transmitted from the supporting
members 531, so that the plate spring 530 also serves to reduce the transmission of the
vibrations to the contact member 533.

[0046] The present invention is not limited to the above embodiments, and
modifications, additions, and eliminations may be made within the scope of the present
invention. In the above embodiment, each of the supporting members 31, 131, and 231
is disposed on the axle box 8 as a separate component but may be configured as a part of
the axle box 8. The contact surface, contacting the plate spring 30 or 130, of the contact
member 33 or 133 may be made of rubber, and the surface, contacting the rubber, of the
plate spring 30 or 130 may be made of fiber-reinforced resin. The entire plate spring
may be made of fiber-reinforced resin, or the members other than the plate spring may be
made of fiber-reinforced resin. The coupling mechanisms 16 may be omitted as long as
the cross beam and the axle boxes are restricted via the side members such that the
relative displacement between the cross beam and each axle box in the horizontal
direction does not become a predetermined amount or more. The above embodiments
may be combined arbitrarily. For example, a part of components or methods in one

embodiment may be applied to another embodiment.

Industrial Applicability

[0047] As above, the railcar bogie according to the present invention has an



36 upper layer portion 36a convex portion 330 el ongated nenber (side
menber) 22 CLAIMS [Claim1l] A railcar bogie conprising: a cross beam
configured to support a carbody of a railcar; a pair of front
and rear axles sandw ching the cross beggm and respectively arranged in
front of and behind the cross beamin a'railcar |ongitudinal direction so
as to extend in a railcar width direction; beari ngs respectively
provi ded at both railcar width direction sides of each of the axles and

configured to rotatabhl ort, the axl es; | e boxes. '
re spegt i \gzéq:eslleg& eldestod Q)é@sggq%ie Mgrg& ﬁmeeasssenaglyewor )égl?l )9 %ﬂl'e %yrrrlpel?fy}nog the

bogie and reducing the weight of the bogie. Thus, it is useful to widely apply the railcar

bogie according to the present invention to railcars that can utilize the significance of the

above effect.

Reference Signs List
[0048] 1,301,501 railcar bogie
4, 104, 204, 304, 404  cross beam
5 axle
7  bearing
8 axle box
11 carbody
16  coupling mechanism
30,530 plate spring (side member)
30a, 530a  front-rear direction middle portion
30c, 530c  front-rear direction end portion
31,131,231,531  supporting member
33, 133, 233,333,533  contact member
33a  contact surface
33b  concave portion
35 lower layer portion
35a  convex portion
36  upper layer portion
36a  convex portion

330 elongated member (side member)



side frembers extending in the railcar longitudinal direction so as to
respectively support both railcar width direction end portions of the cross
beam and each including both railcar |ongitudinal direction end portions
respectively supported by the axle boxgs; contact nenbers
respectively provided at both railcar width direction end portions of the
cross beam and respectively di sposed on railcar |ongitudinal direction

m ddl e portions of the side nmenbers so as not to be fixed to the side
menbers in an upper-| ower directionkng S supporting nenbers
respectively provided at the axle boxés and respectively supporting the

railcar [ORghtydi RahilehrbRgle @mpithg?ortions of the side menbers. [ aim 2]
The rail car bogie according to claim1, wherein the side nenbers are plate
springs. [C ai m 3% cidse bean lconfigred teesuppodrakanppdycofd milpar2, wher ei n:

t he supporting nenbers e respecti vel rovi.ded at upper en ortions of
the axle boxes; af@@lr ot tront and TEHAX G %’%‘QPN“}?B% .eu‘Efloﬁg e pg%{%)sgﬁctg/ﬁ .
portions Hann%eIZ!Qn iRt B SR bEHRA MeCerb@RRRT invelallcei RRRRSSnANiFRB0R YPRSES | NT
menber s ?ro above so as not to be fixed to the supporting nmenbers in the

upper - | oertendlirr &cdiicanwidtR2 8irg¢@icam; m 4] The rail car bogi e according to claim?2

or 3, wherein whepn a, downward | oad applied to the ¢ross beam | pncreases, the
pl ate springs el aB§args |r§ﬁpa%tf‘fﬁ1wr%‘§edaa ]Pé%licaél“égt%b‘gf%% SE&EE R 6B he

plate sppiAgsMidng a6k Ared ﬂ?rocfﬁ%@ghpmrﬁléspc reases.

axle boxes configured to respectively accommodate the bearings;

side members extending in the railcar longitudinal direction so as to
respectively support both railcar width direction end portions of the cross beam and each
including both railcar longitudinal direction end portions respectively supported by the
axle boxes;

contact members respectively provided at both railcar width direction end
portions of the cross beam and respectively disposed on railcar longitudinal direction
middle portions of the side members so as not to be fixed to the side'members in an
upper-lower direction; and

supporting members respectively provided at the axle boxes and

respectively supporting the railcar longitudinal direction end portions of the side

members.

[Claim 2]  The railcar bogie according to claim 1, wherein the side members are plate

springs.

[Claim 3]  The railcar bogie according to claim 2, wherein:

the supporting members are respectively provided at upper end portions of

the axle boxes; and

the railcar longitudinal direction end portions of the plate springs are
respectively disposed on the supporting members from above so as not to be fixed to the

supporting members in the upper-lowér direction.



[Claim5] The railcar bogie according to any one of clains 2 to 4, wherein
the plate springs include fiber-reinforced resin. [Claim®6] The railcar
bogi e according to claimb5, wherein at | east one of a contact surface,
contacting the contact nenber, of the gdate spring and a contact surface,
contacting the supporting member, of the plate spring is constituted by a
covering nenber covered with the fiber-reinforced resin. [Claim7] The
rail car bogie according to claim5, wherein: at | east one of a
contact surface, contacting the plate spring, of the contact nenber and a
contact surface, contacting the plate spring, of the supporting nmenber is

- made of [cihiaeHd] amke railcar bogie acodrdifg t@claird W dral; evheg€in vt agpwiiveard Ubdikr ,  of
the plate spring is made of the fiber-reinforced resin. [Caim8] The
rail car #mrpjied tadhortishpeen inpspaspsethsfplateaiprings elastivallfedpennanda cAnBet t he

ai | car tmjied (@t . | . |
Ci Tengt hosh Senf st e Pt g ol oY S e Bfememperginrefef O s

than that of a |ower layer portion out of the plurality of layers. [Claim
9] The railcar bogie according to claim8, wherein the |ower |ayer portion
i s thi ckpElaioh&h t Fee glver bogiy @ccqrding torananeneneldelaisns 2itpdy wheraip dheBdte esi n.

24 . .
springs include fiber-reinforced resin.

[Claim 6] The railcar bogie according to claim 5, wherein at least one of a contact
surface, contacting the contact member, of the plate spring and a contact surface,
contacting the supporting member, of the plate spring is constituted by a covering

member covered with the fiber-reinforced resin.

[Claim 7]  The railcar bogie according to claim 5, wherein:

at least one of a contact surface, contacting the plate spring, of the contact
member and a contact surface, contacting the plate spring, of the supporting member is
made of rubber; and

a contact surface, contacting the rubber, of the plate spring is made of the

fiber-reinforced resin.

[Claim 8]  The railcar bogie according to any one of claims 2 to 7, wherein:
each of the plate springs includes a plurality of layers; and
a compressive strength of an upper layer portion out of the plurality of

layers is higher than that of a lower layer portion out of the plurality of layers.

[Claim 9] The railcar bogie according to claim 8, wherein the lower layer portion is

thicker than the upper layer portion and made of fiber-reinforced resin.

[Claim 10] The railcar bogie according to any one of claims 2 to 9, wherein a front-rear

direction middle portion of each of the plate springs is located at a position lower than



the railcar longitudinal direction end portions of the plate spring. [Caim
11] The railcar bogie according to any one of clains 2 to 10, wherein as a
downward | oad applied to the cross beamincreases, and this causes elastic
deformation of the plate spring, a shopiest distance froma portion,
contacting the contact nenber, of the plate spring to a portion, the
supporting nenber, of the plate spring becones short. [Caim12] The

rail car bogie according to any one of clainms 2 to 11, wherein: a
contact surface, i the | ate spr h of the contact
members HYS? Casfd?)’é%‘ P}rga nreclulpgrm%r% COfIstE Bla?? ?ngh s convex downward in a
si de view and in a side view, a curvature of the contact

surface of the contact nenber is larger than that of a portion, contacting
t he cont §ClimdtbeThe ahilean ebo;gieaa@oscimg 9. aifyCoa¢ of P:k}lmh% to i) d’ti?erﬁbgqsea

accordi ng to any, one of IhITB 2 to 12, wherein; ,each o [j‘fﬁ % é
members ARWPYAR load applie (o © CLOSSRCATLBEIFARTY PP%H“ESFH%SFFF % B@“ga o0 £ 1
menber i Bfllﬁéghﬁkg S%Ir"} mg,vﬁho%ééﬁtf A@ndtaNba aoﬁiéas Eehdidlel the ebhitatd MEmBES oshape
that is conv 0 rd

in a side view, and an el astic nenber
cover i ngthehdate speng sua pantlenotﬂletshm)qummd;c pdrthé plateaspdingrheremehghoat- | ower
surface contacting the plate spring; and when the plate spring

el astically deforms, the | ower surface of the elastic nenber foll ows an

g?pteLesg éa@ 9%@%;&%&?%95&&%mg bétiny Sne 8f ShiE2 %ﬁr SvHelgn! over surface

contacts the upper surfacé of the plate
spring is naintai aecbntdcf Airfacd,4tontaeingaithe platb ogirmgactoeathngf tthe amoptashe of
claims 1 to 13, further conprising coupling nmechanis each conf gured to
coupl e tmrrdxeo%l@asrkwhstamaal@aeﬁcw-meham éhaﬁé%%nv Mggvard in a side"view;

and

in a side view, a curvature of the contact surface of the contact member is

larger than that of a portion, contacting the contact member, of the plate spring.

[Claim 13] The railcar bogie according to any one cf claims 2 to 12, wherein:
each of the contact members include
a main body portion constituted by a stiff member including a lower
surface having a substantially circular-arc shape that is convex downward in a side view,
and
an elastic member covering the lower surface of the main body portion
and including a lower surface contacting the plate spring; and
when the plate spring elastically deforms, the lower surface of the elastic
member follows an upper surface of the plate spring, that is, a state where the lower
surface of the elastic member surface-contacts the upper surface of the plate spring is

maintained.

[Claim 14] The railcar bogie according to any one of claims 1 to 13, further comprising
coupling mechanisms each configured to couple the cross beam and each of

the axle boxes, wherein

each of the side members is arranged such that a part thereof overlaps the



each of the side nenbers is arranged such that a part thereof overlaps the
25 coupling nmechanismin a side view. [Caim15] The railcar bogie
according to any one of clainms 1 to 14, wherein the contact nenber and the
si de nmenber respectively include fittipg portions that are fitted to each
other in the upper-lower direction. [Claim16] The railcar bogi e according
to any one of clains 1 to 15, wherein the cross beamis nade by a cutting
work of metal. [Claim17] The railcar bogie according to any one of clains
lto rein lL.ower su ces of the railcar |ongitudinal direction end

port|onscﬁwﬁwﬁéngﬁﬁgmﬁbWﬁ’? ¥ inclined relative to a horizontal surface.
[ aim 18] The railcar bogie according to any one of claims 1 to 17,

wherein each of the side nmenbers is forned in an arch shape that is convex
downwar d [@kim 1¢holTee i milear shagse acemnding to any one of claims 1 to 14, wherein the

contact member and the side member respectively include fitting portions that are fitted

to each other in the upper-lower direction.

[Claim 16] The railcar bogie according to any one of claims 1 to 15, wherein the cross

beam is made by a cutting work of metal.

[Claim 17] The railcar bogie according to any one of claims 1 to 16, wherein lower
surfaces of the railcar longitudinal direction end portions of the side members are

inclined relative to a horizontal surface.

[Claim 18] The railcar bogie according to any one of claims 1 to 17, wherein each of

the side members is formed in an arch shape that is convex downward as a whole in a

side view.



