T DESCRIPTION Title of Invention:

RAI LCAR BOG E Technical Field [0001] The present invention relates to a

rail car bogie fromwhich side sills are omtted. Background Art [0002] A
bogi e for supporting a carbody of a raillcar and allow ng the.railcar to run
along a rail is provided under a floor of the carbody. In the boqi

boxes each configured to store a bearing for supporting an m"m lll lw

supported by an axl ebox suspensio displaceable
bogie frane in an upper-|ower di rrebcl'??%ﬂjl)tg? exanpl e, PTL 1 pr 0@5@3 the

axl ebox sTitipefi#hwntion’ RAHECARMBOGIEATE i ncl udes a cross beamextending in
a crosswi se direction and a pair of left and right side sills respectively

ext endi ng}reFPBWPbE'ceHl end portions of the cross beamin a front-rear
directiofoodie axITionsus RRNSHRA lfUACS AL RRId Adh GARM LULAR B col
springs each grow ded between the axle box e si ocat ed above
t he axl e owiste { 0003] PTL 2 proposes the bogle In which the side sills are
omtted fromthe bogie frane.

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 an upper-lower direction.
For example, PTL 1 proposes the axlebox suspension, and the bogie frame includes a
cross beam extending in a crosswise direction and a pair 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.
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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 silfs is manufactured by, for example, 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

are connected to each other by a suspension member so as to be spaced apart from each



-’Citafioh Li st Patent Literature [0004] PTL 1: Japanese Patent No. 2799078
PTL 2: Japanese Lai d- Qpen Patent Application Publication No. 55-47950

Sunmmary of

| nventi on Techni cal Problem [0005]1n the bogie of PTL 1, the

bogi e frane constituted by the cross beamand the side sills is
manuf actured by, for exanple, welding heavy steel nmenbers to one another.
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spaced apart from each

cross 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] However, in the case of the bogie of PTL 2, if one of the left and right plate
springs is damaged, such as if one of the left and right plate springs breaks, the damaged
plate spring does not achieve a designed supporting function, and one crosswise direction
end portion of the cross beam moves downward beyond expectation. There may be a
case where: a large number of plate springs are provided; and even if a part of the plate
springs are damaged, the rest of the plate springs ensure the adequate supporting function.
However, since the spring constant of the plate spring needs to meet the requirement of
design, a larger number of plate springs cannot be provided in many cases.

[0008] Here, an object of the present invention is to improve the reliability of a
 plate spring bogie by appropriately supporting a cross beam even if the plate spring is,

for example, damaged.

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 direétion; 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; plate springs 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; and an auxiliary supporting mechanism configured to, in a case where at
least one of both railcar width direction end portions of the cross beam is displaced
downward beyond a predetermined elastic deformation range of the plate spring, support
said one end portion of the cross beam.

[0010] According to the above configuration, if the plate spring is,. for example,



'2 otHer by a certain distance. In addition, front-rear direction niddle
portions of plate springs are respectively held by and fixed to both
crosswi se direction end portions of the cross beam and both front-rear
direction end portions of each plate sp8ing are respectively inserted in
spring receiving portions respectively provided at | ower portions of the
axl e boxes. [0007]Fbmever in the case of the bogie of PTL 2, if one of the
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[Fig. 4] Fig. 4 is a perspective view showing receiving seats of a coupling
mechanism shown in Fig. 1 and their vicinities.

[Fig. 5] Fig. 5 is a main portion cross-sectional view taken along line V-V of
Fig.. 2 and showing a cross beam, a plate spring, and auxiliary supporting members.

[Fig. 6] Fig. 6 is a cross-sectional view taken along line VI-VI of Fig. 2.

[Fig. 7] Fig. 7 is a main portion side view showing the plate spring and a
supporting member of an axle box in the bogie shown in Fig. 3.

[Fig. 8] Fig. 8 is a main portion rear view for explaining the attachment of a
cover to the axle box shown in Fig. 7.

[Fig. 9] Fig. 9 is a diagram showing the bogie according to Embodiment 2
of the present invention and corresponds to Fig. 5.

[Fig. 10] Fig. 10 is a side view showing the bogie according to Embodiment
3 of the present invention.

[Fig. 11] Fig. 11 is a main portion enlarged view of the plate spring bogie



'3 darlaged, and this causes the crosswi se direction end portion of the cross
beam to be displaced downward beyond the predeterm ned el astic deformation
range of the plate spring,. the auxiliary supporting mechani sm supports the
end portion of the cross beam so that #4he required supporting function can
be ensured by the auxiliary supporting mechanism Therefore, even if the
plate spring is, for exanple, damaged, the cross beam can be appropriately
supported, Thus .tq reliability of the plate spring bogie can be inproved.
Advantagé%ﬁ?mé??gitg'of | nvention [0011]As is clear fromthe above

expl anations, accqFili.ng] Fip. 1hes PEids &dw sRASREItR bo@¥ @Bcdrlink 6 ERAdEnsR! | NY
I's, for exanple, damaged, the cross beam can be appropriately supported.

Thus, thet oidhe BESERUIDVIRIonhe pl ate spring bogi e can be inproved. Bri ef
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2] Fig. ZEmbodimghtah ofithevpodsenthiaversiping agheoof the fidgviely b§ikg @. crdjs-fdcgond is a
si de vi eV\\/,ié)va the bogie shown in Fig. 1. - [Fig. 4 Fig. 4is a
per spectiveé 'vi ew show ng receiving seats of a coupling nechani sm shown in
Fig. 1 and their \Fip. N4} Fgs.14 is a side view of the bogie according to Embodiment 6 of

the present invention.
[Fig. 15] Fig. 15 is a side view of the bogie according to Embodiment 7 of
the present invention.
[Fig. 16] Fig. 16 is a side view of the bogie according to Embodiment 8 of
the present invention.
' [Fig. 17] Fig. 17 is a main portion perspective view of the bogie shown in
Fig. 16.

Description of Embodiments
[0_013] Hereinafter, embodiments according to the present invention will be
explained in reference to the drawings.
[0014] 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. Fig. 3 is a side view of the bogie 1 shown in Fig. 1. Fig. 4 is a perspective
view showing receiving seats 21 and 21 of a coupling mechanism 16 shown in Fig. 1 and
their vicinities. 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 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 from both crosswise direction end portions of the cross beam
4 in a railcar longitudinal 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 beam 4 so as to extend in the crosswise direction. Wheels 6 are

respectively fixed to both crosswise direction sides of each axle 5. Bearings 7



[Fig® 5] Fig. 5is a main portion cross-sectional view taken along line V-V
of Fig. 2 and showing a cross beam a plate spring, and auxiliary
supporting nenbers. [Fig. 6] Fig. 6 is a cross-sectional view taken along
line VI-VI of Fig. 2. [Fig. 7] Fig. 7 i8 a main portion side view show ng
the plate spring and a supporting nenber of an axle box in the bogie shown
in Fig. 3. [Fig. 8 Fig. 8 is a nain portion rear view for

expl ai nin ttach t of a cover, to the axle box sh in Fig. 7.

[Fig. 9] ﬁ%flbgw@ 19 R ér%&ﬁ?%é’@ﬁ AYlet ér%ﬁgpéctaegfopmvrf%\gn% SEPSIBASE 2 of
t he presefifectioy end ipBitich bR 486 BAAS tbDefedpeckivel located outsidk thdwhi@i 6Fi 9.
10 is a side view show ng the bogi e according to E nbodi nent 3 of the

present ilAVRMEPBTVisE firgctions] Tie pearings; Larg rmeﬁtlﬁd)’@mm@ﬁdm@éumﬁ SeXast t he
plate sprg NgsPaGLéyric nSROVE il Atthéibd & the cross beam 4, and a gear box 10 that

accommodates a reduction gear configured to transmit power to 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.

[0015] 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 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. 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 mechanisms 16 includes an axle beam 17 extending in the front-rear direction
integrally from the axle box 8. A tubular portion 18 that has a cylindrical inner
peripheral surfacé and opens at both crosswise direction sides thereof is provided at an
end portion of each axle beam 17. A core rod 20 is inserted through an internal space of
each tubular portion 18 via a rubber bushing (not showﬁ). o

[0016] As shown in Figs. 1 and 4, a pair of receiving seats 21 and 22 constituting
the coupling mechanism 16 are provided at the crosswise direction end portion 4a of the
cross beam 4 so as to project in the front-rear direction. Upper end portions of the pair
of receiving seats 21 and 22 are coupled to each other by an upper coupling plate 23, and
the upper coupling plate 23 is fixed to the square pipe 12 by bolts. 24. In addition,
projecting ﬁp ends of lower end portions of the receiving seats 21 and 22 are coupled to
each other by a lower coupling plate 28. A fitting groove 25 that 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 below. 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



'[Fig' 12] Fig. 12 is a side view showi ng the bogie according to Enbodi nent
4 of the present invention. [Fig. 13] Fig. 13 is a nmain portion
side view -show ng the bogie according to Enbodi nent 5 of the present
.invention, a part of the side view bein§ a cross-sectional view

[Fig. 14] Fig. 14 is a side view of the bogie according to Enbodi ment 6 of

the present invention. [Fig. 15] Fig. 15 is a side view of the.
bogi e accerding t nbodi,ment 7 of the present invention. [Fig. -
. 16] Fig.qf%npgﬁ’rgﬁ n%ﬁ%ﬂﬁbf the bogie according to Embodi nent 8 of the

present ijwoenfion. E4dhi &F ;ilwé stgir@s_mkktén@ingﬁh h FFonk-PEhr RBFSABE lit pRoWa&W Of
the bogie shown in Fig. 16. scription of Enbodi nents [0013] Her ei nafter,
enbodi nenbeéWS%%&ecﬁrﬂ@gqeant hang thesele bpwBe nthirei-rapn dirgséion piddierpattipps 30a

ref er enceofiife blite PritsROSesgcLiiva] BRI R Uroskwise 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. Spring seats 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 spring
seats 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. 5) respectively
provided at the crosswise direction end portions 4a of the cross beam 4 are respectively
dispoéed on the front-rear direction middle portions 30a of the plate springs 30 from
above. _ |
[0018] 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. To be specific, the front-rear direction middle portion 30a of the plate spring
30 is located at a position lower than the front-rear direction end portion 30c of the plate
spring 30. A part of each of the extending portions 30b of the plate spring 30 is
arranged so as to overlap the coupling mechanism 16 in a side view while being spaced
apart from the coupling mechanism 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 also extends under the upper coupling plate 23 and above
the lower coupling plate 28. The front-rear direction middle portion 30a of the plate
spring 30 is located in a space under the cross beam 4 and above first auxiliary
supporting members 29 described below. |
[0019] Fig. 5 is a main portion cross-sectional view taken along line V-V of Fig. 2
and showing the cross beam 4, the plate spring 30, and the first auxiliary supporting
members 29. Fig. 6 is a cross-sectional view taken along line VI-VI of Fig. 2. As
shown in Figs. 5 and 6, 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



Fig. 'l is 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. Fig. 3 is a side view of the bogie 1 shown in Fig. 1. Fig.
"4 is a perspective view show ng receivifig seats 21 and 21 of a coupling
mechani sm 16 shown in Fig. 1 and their vicinities. As showm in Figs. 1 to
3, the railcar bogie 1 includes a cross beam 4 extending in a railcar width
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10017] Each of plate springs 30 extending in the front-rear direction is
provi ded between the cross beam 4 and the axle box 8. Front-rear direction
m ddl e portions 30a of the plate springs 30 respectively support the
crosswi se direction end portions 4a of 8he cross beam 4, and front-rear
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bel ow. [ ®e19)lynnay shaps. ndhe fFeh auxshiary r yppodingt membersv3 eare: swemeticely | i ne
V-V of Fi Male i r 4 e ' he
irst aniTred B B SR iAc Bnl 8 58e Aficfand Bn ot By Supfitlnl |

t aken al emgghhnism 30| coufigofedRpgif tik: plas sphing30iin daingged, Suchnat i6 theaplatexsprigg pl at e

32 fixed | o\ f f .th i.r of i .12 and made aof netal
Couch as 0 boekir smeBft BF ERtgarriparis SEine s Yoo Sbf shihering S oterping Tt o a
| ower sunBDaeevedn the gutilidty@ppb@ing ndethaidmcsNgdd the tc6Atabymambérd Hobpd¥ndsuch

as netal or fiber-reinforced resin) are provided at each of the crossw se
di r ect i oROEHR Porfttheeeossheadh 4t he cross beam 4. The contact menber 33 does

not supp | o . : i Lfic, e
cont act ovh, | 53 TheStsL Begifhy KRR InaRberdlhs e IPuiRBERY hEpIHET
30a of t Ispripg 30 esosgsr fongvedlapftheendlpoviiors da af the cfosedegmobin agilan veew. A
front-reat directiaon mddl e .porti gn 30a. I n other words he .copt act. menber
33 cont adtHagR pb%?”e%?l?eaB@P&f tﬁtrﬁea%ﬂéﬁr% SUBPYTHEE (?E)elglber%gbr?gtthet g“’m $9E he

pl ate sprahdghed@ai sidé heshoppethah @iedntdedratitecion 1dngh0? Gaal whtdchmehibepssr ear
di rection_end rtions 30¢c of the plate spring 30 is _|ocated at a position
hi gher t REAhSeRGRPEION 48,p% Hheecrassabaapht | & & qasmuahers the plate spring S0cismosct
menber 3 r 8SS t i . pl at e
pring 30 Pagtd ol BRoaRP BPybn FSIAL A6t BURAFR RaRTURpLLES th el ™ |
a si de viupper-lowen diteatien whithie 4 Ipecdetegingnetl elastiotdefumption iragget bé thapbaey 11,
the curvature,nf .t contact surface 33a of ,the contact .nmenper .33 is |arger
t han t hatPdpe ﬁ’p%‘? Bﬁgtnatggha(rﬁesumcgﬁgg Eb??at?f: S g% ai“?‘lseé’ag‘ﬁ‘&‘tfr\(??’en&),e RI$IE SBBPE i on
cont act i 39 dndelocuitsapporieiddend gettioh @adfIh@trsuibess 4. herdpgicifid, $he first
supporting the carbody 11, the plate spring 30 elastically deforns by the
downwar d AREAET SHRCTHIE @smtbsw%resaa@ng% at suchepasHioss aﬁé%}éﬁ Aepasqted from
downwar d, t % I f ' ‘achi : er
33, of ¢ RaciteBRnE 0L RALE 8 ol R Rick U Rlal APLAE R0 Mhilc e FOR Bem IRV

t he curvalisptasedielatiee toohe asle boxr§ tcthe 3pacwlowendirectivmsincanthaipdate 3gring 3 ept

| arger than that of the portion, contacting the contact nenber 33, of the
plate spring 30 (solid line in Fig. 5). As the nunber of passengers in the
carbody 11 increases, and this increases the dowmward | oad applied to the
cross beam 4, the curvature of the portion, contacting the contact nenber
33, of the plate spring 30 increases (broken line in Fig. 5).



T10021] The plate spring 30 has a doubl e-layer structure and includes a | ower
| ayer portion 35 nmade of fiber-reinforced resin (such as CFRP or GFRP) and
an upper layer portion 36 that is thinner than the | ower |ayer portion 35
and made of netal (such as a general sté®el material). In other words, the
plate spring 30 is formed such that an upper surface of a plate spring main
body portion (Iomer Iayer portion 35) nmade of fiber-reinforced resin is

i ntegrall oV ayer portion 36), The extendi
portion 3%65(i ng hl% ‘é’ﬁ?‘} ﬂdfj gg“lagoflé?%g“g{‘ilclﬁ“etﬁ‘a ign 55 Arhepnbe sy e
ther eof %@dpﬂideOﬂ t&i@kﬁ?&ﬂ§ 11Nis DI thects) e darbeny f i’soé}h;[)t?e‘ﬁ{d AuéRehhish end
portion toward a ortion. A concave-convex ?1 structure

i ncl udi ngSt?tFt(Pqufﬁné’@FtIP@*& £H’§lenéh@ vehicleeopcupansa i the parbody 1 fie1 @Ppetbat over
directi oqswhgt&aﬁ,ogg,qyn%mpr ovided at a portion where the contact surface
33a of the contact menber 33 and the upper surface of the plate spring 30
cont act el@0B4bt herlf tBprcodcurrad |an, almounahlzyvm wbrchltha fRatv-redradirdcsion anidaie
upward is_for at..a m ddl e partjo t he, c ct.surface 33a of the
cont act &9@8@@% otfgf?dpr?&%csé’ﬁ’@gg’orfbﬁf nghexgad ?]‘?? a]i‘%lof"YetrtSBEfa‘Eeoo the ceBRREhLve
portion 3@bmbet B3 dupli@yhd aaxﬁsg*erre@lcmﬁs BfeakPPRihe SHEhRE O f Phe FORL-FRAP AfrelBHET
portion 36 of the fraate sprin [0022] A pair, of guide_side walls 39

respect i VST S SheRlate spring r?WGﬁ?‘b‘é‘f%“@P&‘é@]%@rﬂ% 80a (aporgipg o the t he
contact nmpRedprR3 . EthPrpQﬁidilleSive"i‘faPﬁﬁg Bk R3SssRam 4 g%b@t t&ev@fg? RACHGAPAr t

from each other and plate s 30 Is arrange ween e gu e si de
wal I's 39 %3@“853%1601@@551&&@1@@1@;!@@&? ¢lemq¢ae“oxgmatme rengheandalls[posidi@ned beapmi r  of

gui de si wal I Q4 he firs uxi

support i ﬁ%’ ner?b@?%%@gt?ﬁ%?ma%r %g(rﬂé% e@@ P rﬁ%‘@é?r %ﬁj gpd g #r?lgtrfteagl é/tkf’r‘lld a

rear si deendheigewifethe doftaonmambeoss i &&rupbelr&@svtrodir&aﬂh&fy Bt dohevird@licad
Cros V\A se rection, and each has a col umar

spring 3 ends in th
shape. r?é’PfFﬁ'P“h iFPSshpamy; @Gﬁqd rﬁg% ©29 are symetrically arranged

at the fropssi de BNt Qf‘ec‘if?@rwﬁéx@Eth@ afeOBSid %eu?é"in@ym b yth§u scht'“g
mechani sm 50 confi gured i'f the plate spring 30 1s , suc as if

the plat @%m%@na@nm,éhmontg@rprp@nben B obithe rdlcar wrﬂthahl@ttwrhend: posinbefam 4

by sandwiy in

mechani smﬁgl(s an%gisﬁe %%Dﬁ? A0fte r?gg§ %\éﬁﬁ%igﬁte ngrgt‘H @éﬁgep@# 'ﬁ’ghﬁrlyoss
beam 4. [0PpG}iNgenémbat Zatsmpporathe bu@p@urtfau&@fﬁbﬁbﬂﬂtespﬁﬂlgas@ awitngisdthender
t he pl at ring 30 so as to qver t he end ortLon 4a.0of the cross beam 4
ina pl a?@ﬁ%%l %y(quP%fﬁB% ntqmotiféi %\QE‘I‘PH% P8f11(}1} Fasef ﬁ?ﬁsaheﬁm 4 via
suppor ti nge prRDSrIG2Z.at the front side and the rear side is shorter than a

front-rear direction length L2 of the contact nmenber 33 of the end portion
4a of thdVe#@lss bdardditionning ease svhgrthe plate spiing 30 issamagedet & porion adharaged,

and the aiih B0 AAANCbRSBEOSHEFI0A 8y IOHRLLY Dhop'poptd Gethe

upper - | ower rection wmthin a ermrie

t he pl at 630spreiakg aBGhe tpoetidn, rthe fasmamxthy supppirtg nmembend 29 ssupPorrtte end
separated from:th ring 30 and do not support t end portion 4a of
the crosd¥BeHh*a 0 %'Itﬁe tféoss?gs)b%@ ?é’ 12 gEmAIIRg ?%ﬂ%?f IPPE}QN gﬂﬁ'ﬁo&lafenﬂ’r%ng%rs 29
are arr arggéxaihphky iha BRI Wheed theas tdnditepSHEBAN b ﬁfithterfﬂmt%fal% bRéaksCa phitioRy 30
, that is, as not to contact the plate spring 30 while the cross beam4 is

di spl acedosaisdet the ear eide ofthe b%ﬁnﬂ)qlm, Phéhauplate springed0 nalimes beyonsl thee t he
plate sprjyp@aBllastk deformation range and is positioned so as to be sandwiched between the

first auxiliary supporting member 29 and the contact member 33 in the upper-lower
direction by the downward load applied from the cross beam 4. With this, the auxiliary
supporting members 29 support the end portion 4a of the cross beam 4 via the portion,
located at the rear side of the broken point, of the plate spring 30.

[0027] In Fig. 5, the damaged plate spring 30 is positioned so as to be sandwiched

between the front-rear direction end edge of the contact member 33 and the first auxiliary



‘el ast'ical |y deforms between a deformation state (solid line in Fig. 5) when
t he vehicle occupancy of the carbody 11 is 0% that is, the carbody 11 is
enpty and a deformation state (broken line in Fig. 5) when the vehicle
occupancy of the carbody 11 is 100% thHt is, the carbody 11 is full.
[0024] 1f there occurred an abnormality in V\/mch the front-rear direction

m ddl e portion 30a of the pI ate spring 30 does not extend al ong the | ower

surface o uch as br. of _the
Tt o vy ppinedtant: ZETENvelt e dhBabdPoiR RRRe LR BF pBlTBNw & 4
front - r ean bdi saadtvichad behder tmmfrbm@masﬂﬁedtmnmﬂteidga oPthet sl‘qaaw pipe lsﬁhd fg 30,
“the portipon overla plngthe crosb=am4|na n vi of ..t he ate

spring 3 15Sh AURHEE gL me 9. el s &ta ﬁ%na“r"é]r‘@@

posi ti onagdemBedd @pbsn%ae@m%a%xb% e drb&s l?éa!ﬁﬂ h'ﬁé meSplaeog hh@@ao”&fébef
29 and a front-rear direction end edge of the contact nmenber 33 I'n th
upper - | ovid Bertieatdaont Bie empes a%mvéam slightly displaredi dppaitiarhanaze dhan y@eﬂh 4
(dashed I 0
ol nes hogsh fecheigh and WRRSReRe SRRGM 1T cAHORARGE B IndRARuRD |\
rail car vandount@if expanision of e qmrretSpomdmg atrlspring @ss beam 4 supports the upper

surface r|n the figst. auxildar .su ort,i nmenber s
29 suppoodooﬁgﬁ IO\?@E 2 ST ’él%@W’i‘ué‘dﬁIvéﬁ‘%sgopwlpﬁsﬁ(%@a%\/%f japd tﬂeﬂ%prfqgr st
auxi | i ar yseaupp@mmdénbamna RO b‘égi@ppﬁlﬁoxhh% Bipd 3P0 MishBnfin pbEioh eSS
beam 4 V|athe ége sprln 026]In addition, in a case ere the

plate sprY'fy fepexRlaigingife @ é‘ihnée%é’ftalcé’?{%‘%g’rthﬁﬁé}? bove8 showr in Kig 7eli ct i on
m ddl e poghbwnn?f@gs 73HAR, 8% s‘pﬁng sEAS] 1‘é"ﬂf‘s sséd ﬂah% else‘?{d'r}fbgtl(%poﬁﬂg@en% at

the portion, the Tirst alxil rary supportl ers 29 support t
portion 40%08. t Aehale posidredtn & firmed atelnmnmrmf tho rspeing peatt 3 brandf a chevesl at e

Pt o5 o0 8B 6PAE of Thelln B WIS ek 1R (RSO BRI | PhhepoBlccl®

front si rea I'on,” Tocated a fear

of the pl3tB fepnedby aﬁcl'tmg hirntser ptytodd, & hetd plarak2, EdrﬁlSzt tubbeeplated inohisr ange
and is p05|t| ned. s 0 _be sandw ched between the flrst auxi liary
support iy %88} bs “éﬁ‘éc that 6@ THC R BLCTE g/e 321¢ pdbgred, jignane aBGRdET diTthect i on

by the doywmwerest Jll?é’é‘i'ioﬁQHH iRetidd S8 Bh@leﬁﬂ% %pﬁﬁ%‘@b‘}s dl}%)BgEdtckH sh)pﬁig seat

auxiliary supporting menbers 29 support the en ort 4da o r oss
beam 4 vi¥ fram ghoveisems 19 Hiecalyeepnsact theospringrseai 3o ofrn ather wWerslsethefsonitrearof

:)ggl !to: g?le egglbg%ng% Btgoqjg%c]dé\nptc :e‘gatg Sprﬁl %Od%%rso%rfhsé% S% I Fé;% %ngp%l 1§ edge

of the cortadl sveabeot B3bardkethe therspringuseiat Bariy thd Qupper-lower direction. A
concave-convex fitting structure including fitting portions that are fitted to each other in
the upper-lower direction with a play is provided at a portion where the contact surface
33a (upper surface) of the spring seat 31 and the lower surface of the plate spring 30
contact each other. Specifically, a convex portion 35a projecting downward integrally
from the lower layer portion 35 is formed at the front-rear direction end portion 30c of
the plate spring 30, and the convex portion 35a is fitted in the hole portion 31a of the
spring seat 31 with a play. .
[0029] As shown in Fig. 8, the cover 47 (not shown in Figs. 1 to 3 and 7) having an
inverted U-shaped cross section is provided at the axle box 8 so as to cover an upper side
of the front-rear direction end portion 30c of the plate spring 30 with a space S between
the cover 47 and the front-rear direction end portion 30c. The cover 47 includes an

upper wall portion 47a and side wall portions 47b respectively extending downward from

both crosswise direction end portions of the upper wall portion 47a. The lower end



'supporting nenber 29. However, the damaged plate spring 30 may be :
positioned so as to be sandw ched between the front-rear direction end edge
of the square pipe 12 and the first auxiliary supporting nmenber 29. In a
state where the auxiliary supporting nmehbers 29 support one end portion 4a
of the cross beam 4 via the plate spring 30, the end portion 4a of the
cross beam4 is slightly displaced dowmward nore than usual. However; the

hei ght and postu of . the carbody 11 can be corrected i.ncreasjng the
amount of P Bg%g{@’ﬁ_s&}e ‘f‘ﬁépg‘?fﬂqnés‘tﬂﬁrﬂﬁ? %@‘e‘git‘? %&%ﬁﬁéoﬁg%o}é%ﬁﬁﬁ% S‘gdigs a
Mai N portépewsi dEhevipare Shsptvech thdeupper il Sitiok 438 ofié dver 3P ahAghs pRte 31
of the axle box 8 in the bogie 1 shown in F(lgtg. 3. Fig. 8 is a main portion
rear vi evwwRTEE ¥ striongs tonBamteincihedit stafe of bevoncae-¢anvenditing strieures
shown in §El ¢ b OS. onls i i i sed
on the uplg%?'eeegnt eﬁ’g%tté ?ger{:ﬁg)?@ta E%ggex péngggat?l %{hﬁg?gﬁ 5%% ?@ﬁ% §§I§faik/§'c§ }cl)fe?r(gd at
a cent er Dbftingsgusiurd baywsemtheIpringnehtd lcmdvbx axplobok@n  Spepifionlly echetght He

axle box 8- ks fitted in . the hole portio a..Th ing seat 31 is forned
by stacki%fglhg SP?ﬁgb%S Bt & Ee ﬂvyeréhg&?gﬂel%itiﬁeoa ,c‘ﬁaoﬁﬂ{‘%c ‘E%e‘?‘mb‘?rgt%%’é{ in
thi s orde3sd.rom bel ow such that these plates 41 to 43 are adhered to one
anot her . ront-rear. direction end portion 30c of the plate spring 30 is
di sposed RSohe S phFeRgig4e TherabovereRBIBERE cga?lagra_flensrlf da late sariag 0 ihdor
spring se@lample, dathdgbdCind Mgl Sauskl el ER8dwikE AredtidEEAd g@nﬁ)ﬂd%ogf HeOGoOC Of
the plate spring 30 contacts an upper surface of the spring seat 31 so as
not to bebdanxé# bodisplaceddowimgwardsieyend the nradeterppioed Elosier defpmeasiongangerof

concave-C fitti r i j ittdd Lons.that. ane fitted
o oach olRare shiib 36, BLAHESHEP UL ety 25 PoB0 18 pb 0Pl8 5800,
portion waadeidhivg thenglaetspsinpf3ceetdden eaghpauxiBaryfappdrtidb héab&P29 agd Seat 31
and the | ower surface. of the ﬁl atgsp i ng 30 contact .each_other. o

Speci fi caf1yPq%0 t T PTon*285a Pr PRPVES freHan nT}é‘bﬁ’ hg 9“’1""16‘_% t he
| over | ay&ippBeini RémBSrs 29 supp&e thdénd HSrtibh WalofMtBALrddl b8&h 40N TBRELHR! tHeoN
30c of the plate spring 30, and the convex portion 35ais fitted in the

hol e por tie@hirah suppprtingduneiiamepnshesgnsgredtiyt the irgs| asiliary eaporéngsmembeis29Fi g.
8, the c (R [ i i . - 1)y :hawi i d

U shaped oros bebdtlh BRIl bidtdRring 3Dt e pRifl ol SRadble, BEHIA e
upper si daoss beahe4 tarob¢ apmapristelyeatpponed ndl'pe: tHeanli@ilityodf thébogik dt eandyer i ng
30 with a space, S between the cover 47 and the front-rear direction end
portion 1oy, cover 47 includes an upper wall portion 47a and side wall
portions phoR1T espewhin eleyerRddRiish 28 of HMNEdstheh M DAL a&Iqn SHE Sifhetlild &t | On
end portigns of the ugper wal | portion 47a. The lower end 11 portions of
the side diggetiopoyithipfhe appmalr elastio deformation: rapgeeothihe matgyspringt i ghe 485t such
as screws 3 . r I i . . C 47
and tho. o amadty SHRig RRIMERID B8 RREapAR trork e pER Pifl 30, dHE"RY S
concave- cauppert thé tend myrisan detafrtbe wedssemant Ae fTheteforspthiendesBm afthet dpeingpr i ng

seat 31 and i h jt state.of .the concave-cpnvex.fitting,structure between
the sori ciPnstelifol e sl stk 2D BriRAGE BT Yoty g et Sete B S e

- space S igoraRl elagtibaefotmtior Safk, thdRadhé nbl aflicdaedin Ahe it §RMEE0 ROTHel ONS
8a and 35€. [ 0030] According to the above-explained configuration, if the

pl at e spriifsyawaliary suppprting members d% g the Aetigusiof the(iss suxiharyciuppeminge
directio Ohb i cr 4. i c r

beyond t%ggl‘rgg etQ %r ?na{hn[ei)g g{eggtﬁi%g def or E?%ﬁxélgr ggsugf?&Ph% ‘g’?‘é’t%g&gg?i %rge 30,

t he auxi | eapgctiselypuovidad) amtind front 2Rle prsli teiap videhwhen atesvedpfromgthd (rdont-rear
sandw chi he plate rin bet ween each auxiliary su rti.ng. nenber 29
and t he eﬁgecﬁff?f‘t‘:?%tﬁr ﬁgﬁgfsr’f’ﬂg%& o?&’eff’g% VT ?18asﬁp‘?5%‘?’§ Pﬁ%ﬂg&} 8’éE‘it}°6‘n.
Thus, thepatish |dfahy PatpRpfibg ) e ERALEed? I upRDiaty thgpoeiith BB 29acmf t he

cross beam 4.- Therefore, the required supporting function can be ensured. by
the firstSuppeytitheend rasionfe phihefipasdeamyoviathe plafesspaimgddnt , even if the

pl ate sprj 0 of j - Sta | &y ; o} bgam 4
can be ap drag%}?. at eméqg‘&’ggg’?fsea".ﬁ"?ﬁ“ s?{etC ﬁae&ﬁéﬂeal ?’aﬁ??’%gﬁ S%I%gatglggﬁgmlﬂ%an be
i mpr oved. cquptisg makkanisthd 6end hpforieoif thaplate sprmgciloissfoneaample] dardagadl theed i n
t he upper-| over



‘direction within the normal elastic deformation range of the plate spring
30, the first auxiliary supporting nenbers 29 are spaced apart fromthe
plate spring 30, that is, do not support the end portion 4a of the cross
beam 4. Therefore, the design of the spiZd ng constant of the plate spring 30
becones easy. In addition, when the plate spring is in a normal elastic
deformation state, the load-is not applied fromthe plate spring 30 to the

first auxjliar upporting nenbers 29, .so, t.hat the fatique, of the first
a1 1 oSSR aRE N b S eSS dRL Goft e Crend bedttct To, g Eoupie
suppor ti ngedhanier 9629 Taiue, tIRSRREskWE! all @VpReentad frbif Béiﬁ%tap%ilig@ @Neher €ar
si de when vi ewed f{lomthe front-rear_direction center of the spring 30.

Ther ef or €OUBNRRMERNSNIFR - wHECORPRAT EnRForider g g sie hox Bi nasoo qaver feat e
spring 3Q , Lol tal : t he
ond por IS CPERE it iicelioh n R S0P 9f R tpfily SR Shlce
auxi | i aryb betpigen thengpvieedAand dhe Bpper surface/ofithd fompaeaxtditegtion ond pheioncifel i ng

nmechani s , reforeq nif e plate,spring 30 . s, for. examl d ed,
the 12 &ng\]}n?’ﬁapﬁgtgl BAdE %O’n%rfé Q?c@?&’ellg seh g%?ﬁitf’t@am?q‘%ﬁﬁ? H;E 53%“83 am 4
to the cavptivegomeehditiiagnsiictuidbstweehethexdassipriag| Ihend shprspragtsest §1.0m

bei ng applied. to the.coupling nmechanism 16.. The cover 47_is provided at the
axl e box ‘8'€5G°%s Y bfgtg‘grpl?tﬁgpﬂ%g 1%56@36@4 P ‘E)?Hrl%%l¢ o F’%é’f‘?"@ﬁt nd
portion 3Jtm@dllihperml ate spring 30 with the space S between the cover 47

and the upper surface of the front-rear direction end portion 30c of the
plate sprl 8@]30, drmbedineggice S is set so as to maintain the fit state of

e L ik R ek L

at e spring amaged,
pl at e spmresgnB0nantiobeapd evwersmohds romFigl bi nAofhowh 03 Blgndodh nendilidry

Fig. 9 is _a di.agram show.n bogi e, 10 cording,to Enbadi nent 2 of the
present iSHf}%(F#IPg ﬁ“%{ﬂ@er cl\«'#r @%@‘8 &) gsepb © %ﬁgicl%em AY ag%k%}ﬁﬁg?n?%ﬂ?iamggr, argapged

auxi | i ar yungepe pldte gprﬁ@%:'fwléo 42R Slerlhp ehdPERBFIHioR TR Q8 tHERRbss| beam P4 Bragihaped
menber arranged under. the plate spring 30 so as to overlap the end gortl on

4a of the1eV.osShgawrliary supaoriingrimember 126his attpbigrd 89 s $pp Sprged past 129
i ; i ng .30 and
o ong. £ty 5e 8pring B RAGACLRRRG hEABUEPGuRadl BIARE lile NI L1 XCS

| engt h offraniteearudirdctianylesgthpof’ thenguxibadyesupbftinigs meddret di29t isashoatef bt ar ear

di i on. | h..of .t h 33 of .4 he..end ion 4a of th
cr 05, bedrr o e edgihlod the BT mermp 34,950 S Birtind dagiabe 4t ne

‘end portikeamdd Oh d e crlRss theesllesbpring B0r i8Rt Hadhsdd, ag@thd ¢hd p&tivRRRIf! ower
direction within_the gredeterm ned elastic deformati on range of the plate
spring 36he tq5essa bsam; 4y i HoppEht idwplaredper the quppst- edirggion Withim thie

plate spigdfiichindd@hstcdedifiRidhHanst/BP R pikdCrffid O Aifify Uupblfinf' 05

beam 4. [0034] According to the configurati on,

i f the plnenabarph29nig spacddsapaitofromxthaplas sgenmdédthatiig doks sotcsuppes thhend
Crossw s Lrect| nd_porti,on 4a of the cross beam4 to be displaced
downwar d ogtilc%nn%a{)fﬁtgeppes @Faérp.‘]"‘ ned el astic deformation range of the plate

spring 3G0034le auxidcosdiig $¢! piOEBOVRLoMEIFIRKiI0oh 28 POGI EinBbdiniche 1 pifaghe piaei ng
30 by sandw c in%ett he plate spring 30 between the auxiliary, supporting
menber 138118% 30RO §¥218Be: yRages, apd {iHg cansss dhaerpsswise dirediion gkportioner

directioma Jihgg, clofie beshi4 it@es '_%r‘lﬂQ@erdt h@gn%{?)ﬁéyo}l%gth%gﬁgﬁt&ﬁnihp@ e‘f'%ﬁc .
portion 4a of the cross beam 4. Therefore, the required supporting function
can be ereformatiby rage ofuthe plate springpiihthe mgxileryteppdi2iag imbe 129epasitivms
Cormonenttﬁe gﬁgeelspr}inagrﬁ) {))h %arlscfiwrgghi%g t}txeh}())l%?e épr}ing 30 between the auxiliary supporting

member 129 and the end portion 4a of the cross beam 4 in the upper-lower direction.

Thus, the auxiliary supporting member 129 supports the end portion 4a of the cross beam

4. Therefore, the required supporting function can be ensured by the auxiliary

supporting member 129. Since the other components herein are the same as those in



'13 Enbodi ment 1, expl anations thereof are onmitted. [0035] Enbodi nent 3

Fig. 10 is a side view of a bogie 201 according to Enbodi nrent 3 of the
present invention. Fig. 11 is a main portion enlarged view of the bogie 201
shown in Fig. 10. As shown in Figs. 10 &hd 11, a receiving frane 212 having
a substantially U shape when viewed fromthe front-rear direction is
vertically provided at each axle box 8 so as to extend downward. A rod 211
ext ends bgt n the receiving.fra 212. at. the front side and the receiving
frame 212E5’y8&%enrtza?x]’g?‘1féon ther ggr%rﬁfltfeﬂcl udes a rod main body portion
211a and fopaB] - r eaEnfhod@mbaon end portions 211b respectively located at the

front side and reay, side of the rod _majn ,bodi portion 21la, and threads are
formed on -outer pefigpH8rigi2 dde ivigve of o begie 294 Acperding s Embpdimentoh géitke 213

and 214 t r; agg tihr; \V it fi Lhe,@n i ons
2110 of (he RSN SEfk 11'iF AIRRIRARNGR SRR e 0 Lokt el bl
212, so akigt d0beAssbpwotinegsy 10cmdt Hd aaecdiving franon 12 davindia sitstantiady Qs of
the receiyj ers 213.and 214.is tog big t
pass. ¢ hr otTRepitsA T o3l aBhusfAF AR ARRES T eAIAND Bioridet b b R o
so as to fweaswpartenddownwandt he\ reec2l lvextgndy borwedtl thelrgcavinpefiahe 20D e the

di stance in thcﬁe fr{pgnt-rear. di recti;ﬁn. Thus, the rod 211, the receiving
frames 218Nt UL reoshipg frams Zldpt sheyreapside « Dherodh? Huprludss § rad g i ng
mechani smyafOportiBR 361 AGRA FdhfEkat QirkbiforPORY BortioRE b Alsh@iivelyIRaledSE pher e
the end portiaon 4a of the cross beam 4 is displaced downwar be}[ond t he
nor mal el eRt ¥dejapd reastsidmol tsged gnainHeody| pardor i | hndthreads aradfarpied conent

st : ¢ | q
this capeoibfRrdtepi bl STHPLMT BRI SIET, 4Bohtts 215 Al A4t fre AT
di rect i omre threadédly emgsged witk eael @if thegndl rpentiori2 121 lbnafl theeedt 2 1cimséreedt int he

st oppers 213 gnd 214 oints A.and broken Ijne in Fig. 11). Thus, the
rotation ‘& e&“’g- Wc?%g?ilﬂpéecﬁla’in% framss (2[, 8 a?a'fx'ioet’ﬁ’ §eslﬁefﬁ“fegﬂ IW%T'H At e oth

pr edet er nfrggckeandivdclion!sidtg ®f tiSreabions, franmen12f Eheh of Abaicppels 33hd 314 for
exanpl e, damaged, the stoppers 213 and 214 can prevent the axle box 8 from

rot ati ng B0 Migfemasy heoughdhe srtemalspage of thereceiying frameadh2ang is arraegedaep! i ng
nechani sm.1 i of | Hej.n : . hosa. i n
Ebodi ment® D, Pey S EatiraahEE LOIpRR-Ahae P hBe e e Bl T e
Fig. 12 ifort-readdiredtion. ofThas,bbgial 301 the cwedinyframeERbdindetht stbppbrst S
present inventdon. . shown.in Fig. .12 air front and rear brackets
311 extenﬂldeil]lﬁlc 6\%}%@3%{‘?Wéﬁ?é\‘ﬁ’@”??%me{%h%‘lﬁﬂl&g@ beam 4. A base end
portion dio03cy od 3Acccedingnéthitgabone@bafifitaticnlif akaxe Whek thORAGPbRAMDNI A F
l'ower end portign of each of the brackets 311 via a support shaft 313 such

that the thegrossdeanf sdisplaced domawasshbeyonshibe ngrmalalassis deformation range 9for med
on an out [ rd; 14 j . 12,
Che 1 p. o PRAESPIAE 30, S 80EocRiont i< il OB olpfihe BRERTIGN 1872
franme 314orheiants hox 8bsendthis huses the hajsebarh 8 rio wbtatwearoundthe helef (immat pitchar

directiongis.verti ly prgvided at each | e..box 8. The.tip end rti.on
312b of t‘ﬂé"CPS{iisfcﬁ%lé cﬁ%s @‘}etré‘ae‘i”ﬁ‘ﬂf X %ﬁinﬁllaﬁt8|°°§8§b@e&?"1’cpﬁ§ f‘gc?é’idw ng
frame 31414Sitqopes A FAEBabbkad fint haFigane).nulisusatie otitivadadieyofaRgagrdon t h
the tip end portjon 312h of each rod 312 so as to be respectively |ocated
at both % arunaddle ayle isdimited withinsa predetramirsdeoangulag rRghre A3 aboveagkendif t he

st oppers {#d31A488p346 305s.t ' OdRASsedl ' I t he
recei ving fr%arre glﬂféands’i_fgpgﬂ a lE(j’e(cill SO g’sh{egsqg%beg%gg g{](ggm?rcgn&%ﬁ%npihe
recei vi ngpxie dow 8 febnpyotatipg doesupport kel edd gioamiare 4a roft the drosnbeanealr via the
direction, Thus, the .bracket,.311. t rod 312, the su t shaft 313,. the
recei vi ng’ 1P grﬁ% I%Tg?mgrﬁld% he> lg?eoBﬁe&ge%i%n%%hgsl%erﬁ?}n%? 3{‘% NG4S éﬁ?ﬁel Pary
suppor t i ngmbedihent $expldhations thereof are omitted. |

[0037] Embodiment 4

Fig. 12 is a side view of a bogie 301 according to Embodiment 4 of the

present invention. As shown in Fig. 12, a pair of front and rear brackets 311 extend



10038] According to the above configuration, as with Enbodinent 3, in a case
where the end portion 4a of the cross beam 4 is displaced dowward beyond
the normal el astic deformation range of the plate spring 30, and this
causes the axle box 8 to rotate around t4he axle, the receiving frane 314
inclines to contact the stoppers 315 and 316. Thus, the rotation angle of
the axle box 8 around the axle is limted within a predeterm ned angul ar

“range. Therefore,. even if the plate spring 30 is, faor e I damaged, the
st opper s ‘%n‘g?fg lngraillé’rfr(Bng‘/ee 5% E%a"gfél e TpRe §7¢ P8ﬁi%‘?§ﬁn¥’rﬁi§¥oﬁ:x§ t
the end peiardthedixl®bodt Bés €mdesteh @@ mdwii éhdt fif2ti6R BPLadhloMRE Britksl1316 viaSi nce
the other components herein are the same as those in Enbodi nent 1,

expl anat i dfgPPeFErsdaft Hlesenh thaddhe [rod 3bl2Eawrw $iviemtin She upper-lower diregtiong i s
a mai N POfh 0l HedBrmilEsh ammegg)egﬁpé}gt il ARG Qﬁdﬂgoﬁfan%s%f%ﬁsﬁ ol of -

the present Invention, a part ~the side view being a cross-section
view. As 3hbwvhe tip epidgportion 3 82kr beipeilneated ehthei axhe a6 8ofide. heA reggpieng Gdame

i ncl udes xl e beam4l7.extending in the.fraont-re irection.integrtally
fromthe gﬂﬁ g‘aﬁl&g 8.%Y S‘?ﬂ%@fyaﬁ?p%ﬁﬁ? ovgheﬁ’lé”et‘%e %rr‘i’gé %ée %‘f‘ﬁﬂﬁ?ri ggF&f%ésr

peri pher alerdualfyapsmvided apeaeh @dle hokh8.crDiss vipSsehddpsreiohi DIRbsofldr tddeB EDfs i S
provided at a ti.p end side of the e beam 417. A 5 core rqod_420 s

i nserted ’Pﬁ‘?"b‘iﬁgﬂg‘é?ghi M é‘}tﬁ‘?Pf WQE@?X&LC rHETHDS draRe Bl#t i é‘ﬁpE?B 3356?“& :%]@ober
bushi ng 4t afeUfuhid B thicB8ed kRghRaWifhl thel 6 &8 Bérti¥niNoObWHRSRFOYEN KpRg
portion 440 projecting fromthe tubular portion 418 toward a side opposite
to the axioebdresspertivalystospipémat bath fravi-regr dirsetins sided of the neceivimgefraed 14i eved
fromthe n i ! IS <P QY] oyer port i 440 so
as ro bo FAALEE BRRFRLS Aa 5 opish 15 1 adEY bl U RRRRGLH 8F S0 S
t o be spaececivapairamé BdMantés anandedny gsavtiecsepdrddbifom the ecteivengifiaes 314

di stance., Thus he .over.han ontion 440 and the opper . 441 constitute an
auxi | i ar yb%ﬂﬁ)ﬁ%‘?e&‘?rﬁﬁmﬁjg@ﬁ@ﬂ?%ﬁ\ ﬁ’fot?or[ttfﬁ% qu?tlancai.éugﬂg? Qratciiﬁt ﬂd G on
4a of the3ryass fappsn 4hh Hi3sphaceskivda é ﬁﬂ%faﬂﬁi thbatdppereB1elaagtie
deformati on range of the plate spring 30, and this causes the axle box 8 to
rotate ar¢nsHtuihan auyibarysHpposting mashapemt3lén 440 inclines to contact the

st opper agirhus, rotat i I a RO t:he eis
i Led vPREh A At B A0S Bnfutalin iy Sili0kniboRlifUR. R Bhee? o &
spri ng 30where theend partiphela afahugeds bedma sisaiigpdaced 4tbwanwarg beyamnt the mermal e

box 8 fromrotati ng.to suppo t he end tion.,4a of the cross heam 4 vi a
Dhe. coup At ERtrion, B8 Skiealfte REpE Ar wED i Bt TRl Fo% o THats e
as those irpuldrigedintienthe recedvwih dhahe 9NS ihdIRES®d caftcOffet dt&spers 315 and 316.

[ 0041] Enbodi nent 14 is a _side view of a bogie 501

6 . Fig. . bogl, L.
accor di nglhes, Ethe otetation: apgler ok ng prdes ox Bnogtonnd offie adlesisolimited pigin 24, a
hoop 513 | S te WeEd) si de
and t he aéljlggétte)fcﬁmgd EPB@EIE% ar 2?1 éee?(gr%’ as t%fh[glgaqﬂgga#e g?r@}esf tﬁ?ﬁ%’uen?]‘{c]&
portion 4danpdgedhthecstenpsrsodkinantd 3Ahal cax pravent the talike HoroB tfrane aotating éx support

Specifically, ;a pair,of-.Left and right brackets 511 are rti.cal ovi ded
2t “ench. SprErRREA L 08 St By Abta e PR ink mrchai R I PR IR AR he
brackets dreaty hdtein @8 th¥isanelis’ Boké 9N Brilfsd@ENC 0! ELSIRRIbSS tRerbbE are '
railcar wdth direction. The hoop 513 that is an endl ess belt-shaped body
ext ends b¥RESH t he pin 512 at the front side and the pin 512 at the rear
side so be sk lackened. The hoop 513 is nade of, for exanple,
fiber-rei 'fog?]ced r%g@%m%lgn?t he plate spring 30 is in the normal elastic
def or mati on st at e, Fighd3hisop ni#iB posticn isgfet Vigws Blankiegea bogie 40latctdrdingomp 513

does not practically port the |oad a i fr.gmthe, cross beam 4. Thus,
he br acibPBoaTit st B Rekseab i onGE PR 65 e ST Flnee segnsetiondr y
suppor ti ngiewec AandhomnSihOFig. 13, a coupling mechanism 416 of the bogie 401 includes an

axle beam 417 extending in the front-rear direction integrally from the axle box 8. A
tubular portion 418 that has a cylindrical inner peripheral surface and opens at both

crosswise direction sides thereof is provided at a tip end side of the axle beam 417. A



10042]1n a case where the end portion 4a of the cross beam4 is displaced
16 downward beyond the normal elastic deformation range of the plate spring
30, and this causes the axle box 8 to significantly rotate around the axle,
t he di stance between the pin 512 at thel&ront side and the pin 512 at the
rear side increases. However, when a tension is applied fromthe pins 512
to the hoop 513, this increase of the distance is stopped by the hoop 513

To be specific e rot axle. b ar ound

Pt ed sirnr 4408 Bt R BB e Sl Mack by In Bibulh Ho el ViaTnbues, o
even if thghplgat1®. Smul'tfhgr 3He laﬁl,e Eeﬁfn gXRnRELrallddnagecs ad Beerhg@p&ﬁmaﬂd he
st opper can, prevent the axle box 8 fromrotating to |nd|rectl ort t he
end por t | BRIC4HNS frophdhe pbadariRogiien 418 dowaldEAtiids Appfsity to the axle i gA 15

is a si desté/;}@)“%@f haviped s%b@gﬂtlﬁ?}p@rgfagg whan BI04 BR1 thé fRint kO e@ﬁ&ms

i nvention shown 1n Fig. a hoo 3 that 1s a second auxiliary
supporti ﬂgommemd@xtwn@@rbfmg/\p@mlonwoas@ as o begingigral hwith rtbericrass deasnd. t he
axl e box at._t he ar_s e en ort n 4a of
the cross iouatT 445 ML afiah file vP B BR o S Prshg BB b By <

br acket s frtdetameneddipante. veleus vler dvetladrgypqotion i4d@ dndtthd kteppetlzlelbmnemu& SO
as to extend downward, .and E}EJJ‘ S%%églz are respectively, rotatably provided

at the brafbRB{iary $UPPOFHNg M5 tends between the pulley 612 at the

front si g{@oa@yd t henpill dagy viHete ahe tdi@ f)@@fonsh'g%fsﬁhea&‘oﬁs@ bBSmSh i i9hdikMaced
sl ackened. The hoop 613 is nmade of, for exanple, fiber-reinforced resin. A

suppor t ecddqgrtardbepand thahQIWQ@mmm é@gamfym platg spring:3@sandibism 4
is provi 6%2@?%‘3‘% : sa{boycﬁae drb@y g eale diHe® ﬁ&ﬂﬁ@r@ﬂhﬁ mrﬁﬁ;ﬁﬂesolfo the

hoop 613. e plate spring 0 I's1n el ast
def or mat i comtast Hieestoppeerddli s Thugathe etatior mnglecofSthp patd bek Bcnrdmmhth@]aédamd t he

hoop 613,..0r suppor,ted portion 614 slightly contac t he hoo. 3. The
hooh o713 luped HEnGE Rk R et Tapes. & Shbteto ienal D BrisPrRE AP dror o
even if tfde exbPPR! TdﬁdlaFéH L the Nst&pser S441108dn Present afet sxit xh® forR Irdtatinl etohOOP
613 does not practically support the supported portion 614. Thus, t

bracket s BPROT thfeenshpardign 48 the ﬁr@ssr]b%n d1va t%m@pqpﬂf@gsmsb@mswléor tSnam 614
constit ut %ﬂleﬁe&hhbl?crnifs l?éf@iﬂoarré %l tfaﬁms% %%ahﬁ@@ Qg&gﬁﬂi&ﬁg thde

above configuratioh, Iin a case e en portion e Cross %ean14
is displ aaredm:leard beyond the normal elastic deformation range of the

W th the WPBUS b RRSHERGI AT 80" and ‘supported from bel ow by the .
front-rear directiFig M debesi@oiicwoBf @fbdgﬁ'@ sboeRcdrdmhg tthBMmbolinens WepPtHeed
portion 614 is, suppo rted bg t he tension
present invention. As shown in Fig. 14, a hoop 513 that is a stopper extends between
the axle box 8 at the front side and the axle box 8 at the rear side so as to be located
under the end portion 4a of the cross beam 4 and extend in the front-rear direction.
Specifically, a pair of left and right brackets 511 are vertically provided at each axle box
8 so as to extend downward. A pin 512 extends between the brackets 511 such that an
axial direction thereof corresponds to the railcar width direction. The hoop 513 that is
- an endless belt-shaped body extends between the pin 512 at the front side and the pin 512
at the rear side so as to be slightly slackened. The hoop 513 is made of, for example,
fiber-reinforced resin. When the plate spring 30 is in the normal elastic deformation
state, the hoop 513 is slightly slackened, so that the hoop 513 does not practically
support the load applied from the cross beam 4. Thus, the brackets 511, the pins 512,

and the hoop 513 constitute an auxiliary supporting mechanism 510.

[0042] In a case where the end portien 4a of the cross beam 4 is displaced



'17 the hoop 613. Therefore, even if the plate spring 30 i's, for exanple,
damaged, the hoop 613 can support the end portion 4a of the cross beam 4.
[ 0046] Enbodi nment 8 Fig. 16 is a side view of a bogie 701
according to Enbodi nent 8 of the preseni6invention. Fig. 17 is a nmain
portion perspective view of the bogie 701 shown in Fig. 16. As shown in
Figs. 16 and 17, a bar nenber 713 that is a stopper extends between the

axl e box at _t fro side and t.h x|l e..box 8 at.the. rear .si so, as to
be | ocat ecgovffhv&aéaeqeﬁgn ﬁﬁf‘ @%HQ?S_%SH%%S%WEOEF% Qféb?nplﬁt%ﬁﬂﬂ%&ggﬂ%}lq '% he
front - r eagausisrthe bkRMboRMEH figkifikantly fote bAfundNBE hile Offe I MIRE bédecd tBe pin
respectivel vertically cErovtded at the axle boxes 8 so as to extend

downwar d. > it thefronesidernd the pin § bhafi the r¢as stdsdneteases- r Hawewer Bden rensinn
having a jgg ' { B1d kh : ' 14 r [N
Erastic nonhiiel DOAPURJARSS1% | AR B2 Inpury SltrisF o BRCAafl, L fRa

i nserti orthe haap 5131 do bessnesificatinwathtiom englarofrtberbgle Hix38 ianourtethexde id ower

direction:. Wth.thi the plate sprin 0.,s in,the, nor.mal elastic
def or mat .r‘%)“r?\%s‘? g’tlttgm ?ﬁé)\%(iﬁeemﬁ%?(do%n@%f f %%eaﬁ%ﬁéerlboﬁﬁdﬂtg he%gﬁfeéorgu%‘ffntligle t he
bar nenbeplatélspringeX) isoforcenangit, dadneagedsthicthoop § I3aaethe7stdppef leus préveat the
insertion frames 711, the elastic nmenbers 714 and 715, and the bar nenber
713 const?}x{l%g‘@‘ g#"é}hmtfﬂil%ﬁgwg grobtSURBOTHSRenend Rarion da of BisArsspeamchse wher e
the end pobiipn 4aggbolififestPss beam 4 is di splaced downward beyond the
normal elastic deformation range of the plate spring 30, and this causes
the axl e box 8 to BEghPfif @anide yiewophacbegio GAY acherding ®, Embedinmenert pbihe
frames 7 el co h ef .1 i el asti.c Les 714
and 715, TFRGar ippgicd, SO Rebwh'h B, 5 HChoob 81 et 0F. a0 PRSP EH S

i mted viuppomingmeembadataxisbamdtentigudde boaBge théTfiontaidy and the @arlei Boxt s

pl ate spring 30.js, for .example, danmpged, the bar nber 713 gs the stopper
can pr eveth? getaﬁéldfﬂoeastff})!’e o‘%%‘ﬁ’r‘?%t‘gﬁ‘?gﬁ@d P%rt‘ioﬁ(ﬁaar d T9r°§%%‘f%??‘ eexisTy
portion 4a tHe fhoat-eda0Sair@arm 4. SHeiftailf basdkeO 6PPT drk ORSpeltidaly, Ak3lealgnd
713c to which peripheral devices are attached are provided at "t he bar
menber 71123‘9VIF16$ abths ¥leboxes 8| soastto gxtendfdonward.cand pubeyseetoareresectvely, p
cock 717, ji w ' j [ d.to - bar
member TSRS piRideihe ikl 8TET TRIRUONL Bubnas R O BILP6I e
shape, t Ithe dtonacshienapdothet pulley 61234, the 184, sidedo As 30 Heoslighilg Isldckendaier iTheer al
easily than a

devi ces gre . ¢ched ca e fornmed t he bar .nenber ,713 nor
case where t ﬁéf%ésr P}?éiﬁb rt%grlgxz}rgp Oflﬁ?ﬁﬁrﬁl?@r“fegrreéwanﬁ él,lppgrﬁegumﬁlgv 4
shape. Vasxtading dowiigarieinfipedlyc#8m the cross beam 4 is provided immediately above a

front-rear direction middle portion of the hoop 613.

[0044] When the plate spring 30 is in the normal elastic deformation state, there is
a gap between the supported portion 614 and the hoop 613, or the supported portion 614
slightly contacts the hoop 613. The hoop 613 extends between the pulleys 612 so as to
be slackened. Therefore, even if the supported portion 614 slightly contacts the hoop
613, the hoop 613 does not practically support the supported portion 614. Thus, the
brackets 611, the pulleys 612, the hoop 613, and the supported portion 614 constitute an
auxiliary supporting mechanism 610.

[0045] According to the above configuration, in a case where the end portion 4a of
the cross beam 4 is displaced downward beyond the normal elastic deformation range of
the plate spring 30, the supported portion 614 that moves downward together with the
cross beam 4 is received and supported from below by the front-rear direction middle

portion of the hoop 613. Thus, the supported portion 614 is supported by the tension of



‘be used as a nmethod of attaching the peripheral device to the bar nmenber
713. For exanple, in the case of using bolt fixation, the attaching
portions 713a, 713b, and 713c may be provided as bolt holes. [0049] The
~current collector 716 is used as a thirtWrail type current collection
“device. To prevent a current collection wire fromincreasing in length, the
current collector 716 is provided at a front-rear direction m ddl e portion

.of the bo The, tr] cock ar1; rotective device and is
arr anged gF%g %Jﬂ?ﬁeeﬁp %OE‘F reé{S?I‘ eip acS‘F\tSp 01§r g dB’é‘@g%‘lef’]ﬁ?lhOWen a
stop si gngll3 das sluppwi tHernH"pi‘)rtﬁ@i h@@fth‘ierceéﬁs%&&me a train stopper |ocated
beside a railway track in a railcar proceedi ng direction stands up.

. However, 0P4¢lhe” r EmbgdimenSB beyond a stop position, the trip cock 717 of
the railcar hits t g 1635 SACRRSY oP2 bdif %?%@Qordﬁ{g% ERboBIRIAYGY Rl ake
r (snow

s activated. The guar enovi ng uni 0 renove
obst acl espresent mmntlom sIFlgwl bis 4 ineingparting perspledtiveati¢vaofidet Bogi¢ Nel shqmemd

portion t bar er The resent | tion i-s _not t ed
to the agﬁ elilgrrb% i Tent's lﬁa PT% a 7at3 B meﬁ’%ﬁf ?%ﬁ at 187 SOPPTH Wﬁ?‘? ns
may be rrBt[hawm theraxidi®os (SCmEth@ffrohheldBr&ﬂ&hé akRVSUX! § @ theTfear 81dew® as to be

enbodlrre e conbined arbitrarily. For exanple, a part of conponents
or metho chftﬁ dwgereﬁ}bfbﬂf‘ 10y abér thspFiost b%maﬁcﬁtnﬁe?’“é%dﬂlth%rffom rear

I ndust ri aliretaBh. Cagbéciﬂdéllifoqg’édlﬁs iARPNEn friifed ahllcaarfe bl‘é%éactﬁgl or i i 0 the

present invention has an excellent effect of bei g[?h to appropri at
support tMevided ssthsexin kaxen Sisp as e eptend dowppiardy etb?e Hm@ee 713 GXfeodmg

Cxarm! SRR TGl A U e B M |,

t o rail cdraneshdl 1.caBlastid Imeznebetrh@lmm 71sqpach af rﬁl’ﬁtﬁ:r)abﬁa/ﬁlsefté@ﬁhto each

Ef];ggegge Slnng frlﬁlmsetﬂ[los%Saz to’ san w1ch tge ’bar3 r%]émbep '}13 t]he l?p%]ér-lowelrbdo relcgorél1
With this, when the plate spring 30 is in the normal elastic deformation state, the axle
box 8 may rotate around the axle such that the bar member 713 does not contact the
insertion frames 711. Thus, the insertion frames 711, the elastic members 714 and 715,
and the bar member 713 constitute an auxiliary supporting mechanism 710.
[0047] In a case where the end portion 4a of the cross beam 4 is displaced
downward beyond the normal elastic deformation range of the plate spring 30, and this
causes the axle box 8 to significantly rotate around the axle, the insertipn frames 711
incline to contact the bar member 713 via the elastic bodies 714 and 715. Thus, the
rotation angle of the axle box 8 arouhd the axle is limited within the predetermined
angular range. Therefore, even if the plate spring 30 is, for example, damaged, the bar
member 713 as the stopper can prevent the axle box 8 from rotating to indirectly support
the end portion 4a of the cross beam 4.
[0048] .Attaching portions 713a, 713b, and 713c to which peripheral devices are
attached are provided at the bar member 713. For example, at least one of a current
collector 716, a trip cock 717, and a rail guard 718 (snow removing unit) is attached to
the bar member 713. In this case, by forming the bar member 713 in a square pipe
shape, the attaching portions 713a, 713b, and 713c¢ to which the peripheral devices are
attached can be formed at the bar member 713 more easily than a case where the bar

member 713 is formed in, for example, a round pipe shape. Various fixing methods can



Haxl e 7 bearing 8 axl e box l1lcarbody 19 16 coupling mechani sm 29,
129auxi liary supporting nenber 30plate spring 3lspring seat 47 cover

18

be used as a- method of attaching the peripheral device to the bar member 713. For -
“example, in the case of using bolt fixation, the attaching portions 713a, 713b, and 713c
may be provided as bolt holes.

[0049] The current collector 716 is used as a third rail type current collection
device. To prevent a current collection wire from increasing in length, the current
collector 716 is provided at a front-rear direction middle portion of the bogie 701. The
trip cock 717 is a part of a protective device and is arranged at a proceeding direction
front left side of the bogie 701.  When a stop signal is input to the railcar from outside, a
train stopper located beside a railway track in a railcar proceeding direction stands up.
However, if the railcar runs beyond a stop position, the trip cock 717 of the railcar hits
the train stopper on the ground. Thus, an emergency brake is activatéd'. The rail guard
718 (snow removing unit) is used to remove obstacles in front or snow on the ground and
is attached to the tip end portion of the bar member 713.

[0050] 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. 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

[0051] As above, the railcar bogie according to the present invention has an
excellent effect of being able to appropriately support the cross beam even if the plate
spring of the bogie is, for example, damaged, and to improve the reliability 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
[0052] 1, 101, 201, 301, 401, 501, 601, 701  bogie
4  cross beam
5 axle
7  bearing
8 axle box

11  carbody



‘50, 210, 310, 410, 510, 610, 710auxiliary supporting nmechani sm 213, 214,
315, 316, 441stopper 513, 613hoop 713bar nenber (stopper) 716current
col l ector (peripheral device) 717trip cock (peripheral device) 718rai
guard (peripheral device) 20 CLAIMS [@%im 1]A railcar bogi e conprising:

16  coupling mechanism

29,129  auxiliary supporting member
30  plate spring

31  spring seat

47  cover

50, 210, 310, 410, 510, 610, 710  auxiliary supporting mechanism
213,214, 315,316,441  stopper
513,613 hoop' _

713 bar member (stopper)

716  current collector (peripheral device)
717  trip cock (peripheral device)

718  rail guard (peripheral device)



'‘a cross beam configured to support a carbody of a rail car; a
pair of front and rear axles sandw ching the cross beam and respectively
arranged in front of and behind the cross beamin a rail car |ongitudinal
direction so as to extend in a railcar 21 dth direction; ‘beari ngs
respectively provided at both railcar width direction sides of each of the
~axl es and configured to rotatably support the axles: axle boxes configured-
to respectively accomopdat e t he bearipgs; ~ plate springs extending
in the railcar longitudinal directi oﬁﬁs‘%“é’é to respectively support both

rail car wclaim dj regkai%gaghe[@gﬁ?ﬁ@ﬂ@ of the cross beam and each i ncl udi ng
both railcar longitudinal direction end portions respectively supported by

the axl e boxes; amgicross beam configuredaigxguppenty catheduof agileaschani sm confi gur ed
to, in a case wher ; f e ' i (recti .
portions of the cr% %}6}&3‘%&'& SR&J?%E‘&"‘%!:% aémc&g{%&%%;gsr?gdegglpéﬁecg%sﬁ%gﬁvﬁgd

el asti ¢ defangadin tront afhgrel othindhe piresseesmr inrgrailsardpogitudimdl direngore pdaptar t i on
of the croxis eam . LCI al %%Th.e rail car bogie according to claim1l, wherein
the auxi | TR BidBUFE WYUhESEARPSm i s provided at such a position as not to
contact the rail casearindé Fespedtielyi provaivd NWoth edilcaf widiB dife086n Bidagof Bach case
where the ilcar wdth_direction end portion of the cross beamis

~di spl aceoot{t e gxle apd Fonfigneed 19 totatably surROrtibs aKles: el astic def ormati on range

of the plate springije B&e%'cghﬁé&@& té ?é.sggﬁfve HcB fekiB $ebifngst @i m 1 or 2,

wher ei n: the auxiliary supporting mechani smincludes’a first
auxi l i ary supportiplgtenspiegs pxisudiggdin rthe gradtary lasgithdingke diregien bewaras ated

e A A SR BB 0 L e,
case wheriachblimgpbath @aii@iriloggitudinal Weechisy end pblittonelraset Gvelg fsappatddoby kange,

the rail carl idth djrection end portion of the cross beam supports an upper
surface 't A¥Bi#% spring, and the first auxiliary supporting menber

supports a | ower siH A@dGBa9f suppértitbah&HRiskiBonfigured to, in a case where at least
. one of the railcar width direction end portions of the cross beam is displaced downward
beyond a predetermined elastic deformation range of the plate spring, support said one

end portion of the cross beam.

[Claim 2]  The railcar bogie according to claim 1, wherein the auxiliary supporting
mechanism is provided at such a position as not to contact the railcar width direction end
portion of the cross beam in a case where the railcar width direction end portion of the
cross beam is displaced in an upper-lower direction within the elastic deformation range

of the plate spring.

[Claim 3]  The railcar bogie according to claim 1 or 2, wherein:
the auxiliary supporting mechanism includes a first auxiliary supporting
member provided integrally with the cross beam and arranged under the plate spring so
as to overlap the railcar width direction end portion of the cross beam in a plan view; and
in a case where the plate spring inclines beyond the elastic deformation
range, the railcar width direction end portion of the cross beam.supports an upper surface
of the plate spring, and the first auxiliary supporting member supports a lower surface of

the plate spring.



21 [ aim4] The railcar bogie according to claim11 or 2, further
conpri sing coupling nechani sns configured to couple the axle boxes to the

cross beam wherein: ' the auxiliary supporting mechani smi ncl udes
stoppers each configured to limt a rotZkion angle of the axle box around
the axle within a predeterm ned angul ar range; and in a case

where the railcar width direction end portion of the cross beamis
di spl aced downward beyond the elastic deformation range of the plate
spring, and this causes the axle box to rotate around the axle, the stopper

prevents [dgina%] e DX rdilcarbbgieaddcb@lingd t& ¢RRArt ok e fughércadmpyisth cdiplant i on
end portion of the cross beamvia the coupling nechanism_ [C aim5] The
rai |l car U9gFheniRFaRfigyreddo epaplpthe yrle boxegiatias ¢ross beam, whereing he aquxi | i ary

supporting mechani ' X {7 i Wﬁﬂ@ﬁﬁ h
ext ends between th%@adﬁﬁgiagggﬁgﬁorgﬁg?lgéntthagli)ﬁdneh?wateﬁg ﬁgl fscgér%hl ongl ttrjééli ﬁ’tal
di rect i onlimitca rétetieix keglp®f the axler bex amiuid the axkee within e apredasergiined angular
directi on.a 9 a%gtends under the end portion of the cross beamin the
rail car Ionéﬁtu inal direction; and in a case where the end
portion of the cromsa tsawhese tHespllearediddodhivaionh dirlysoitdon b€ tied astd beam is

deformati gn ran of t | ate.spring, the auxiliar upporting ne [
suppor ts SHRAGHESRERFEPaPR Rae Beat dploan ot Ange| dhiDe PG SHiBE. e
railcar ho@k& 8eCaNibbg tb QoRRY ad Ghe GkRI e dtopPerOpreiiRt Shdlaxle box from
spring seats. each confl%gred to sugport a front-rear direction end portion

of the plmtaingpio puprartethe gdeart widih dirpcon gad partioneérthe rgossobeanbiyi i€ t he
axl e boxegy, the railcar longitudinal direction end portions of

li hanism. : . :
. the plate sBrlln gr]r'lseca?nelsrpespectlvel y di sposed on the spring seats from above

to respectively contact upper surfaces of the spring seats;

[Claim 5] ° The railcar bogie according to claim 1 or 2, wherein:

the auxiliary supporting mechanism includes a second auxiliary supporting
member that extends between the axle box at a front side in the railcar longitudinal
direction and the axle box at a rear side in the railcar longitudinal direction and extends
under the end pdrtion of the cross beam in the railcar longitudinal direction; and _

in a case where the end portion of the cross beam is displaced downward
beyond the elastic deformation range of the plate spring, the auxiliary supporting

member supports the end portion of the cross beam from below.

[Claim 6]  The railcar bogie according to any one of claims 1 to 5, Wherein:

spring seats each configured to support a front-rear direction end portion of
the plate spring are respectively provided at upper end portions of the axle boxes;

the railcar longitudinal direction end portions of the plate springs are
respectively disposed on the spring seats from above to respectively contact upper
surfaces of the spring seats;

fitting portions that are fitted to each other in an upper-lower direction with
a play are provided at each of portions at each of which a lower surface of thé front-rear
direction end portion of the plate spring and the upper surface of the spring seat contact
each other; and

covers each configured to cover the railcar longitudinal direction end



‘fitti'ng portions that are fitted to each other in an upper-lower direction
with a play are provided at each of portions at each of which a | ower
surface of the front-rear direction end portion of the plate spring and the
upper surface of the spring seat contacd2 each other; and covers each
configured to cover the railcar |ongitudinal direction end 22 portion of
the plate spring are respectively provided at the axI e boxes So as to each

he f d f
an upper BuPh 3 B FHE RGP e fronicet TP g e Pl bR BgrBRERst i mg

to any onga@taifbkditBRutclbdt@eén théﬁﬁﬁﬁ% Bortions and be spdde8 a ?h&)f'ﬁlo'n?‘ﬁly u?;&b?@@fﬂléeng
mechani sm i ncl udes a bar nenber ending in the railcar |ongitudinal

directi on‘?fthﬁela_te Spring. an attaching portion to which a peripheral device
is attached is_ provi ded at the bar nenber.

[Claim 7]  The railcar bogie according to any one of claims 1 to 6, wherein:

the auxiliary supporting mechanism includes a bar member extending in the

railcar longltudlnal direction; and

an attaching portlon to Wthh a per1phera1 device is attached is provided at

the bar member



