1 DESCRIPTION TITLE OF THE INVENTION BOGIE FRAME FOR RAILROAD VEHICLE
TECHNICAL FIELD [0001]The present invention relates to a bogie frame for railroad vehicle including
side beams and lateral beams joined to each other so that devices such as a motor, a unit brake, and
others are mounted on the lateral beams. BACKGROWND ART [0002]A bogie frame for railroad
vehicle includes two, right and left, side beams arranged to extend in a rail direction (a front-rear

direction of the bogie frame) and two, front ang) ﬁkﬁtf\}ﬁ%?ams arranged to extend in a rail-tie or
sleeper direction (a right-left direction of the b g%gﬁ‘ e), the side beams and the lateral beams being

joined to each other. Conventionally, vafjgyseeeyigyiatings gremieRresed for the bogie frame for
railroad vehicle having such a shape. For example, FIG. 15 shows a bogie frame for railroad vehicle

disclosed in Patent Document B¢ixted iFatovw B Bagre BranneRMA Moy BHi@dvehicle includes side
beams 101 each having spring caps 111 at both ends in a front-rear direction and two lateral beams
102 extending through the side beams 101 and being welded thereto in respective penetrating
portions. The lateral beams 102 are made of round steel pipes. Two lateral beams 102 are integrally

configure%fﬁ%ﬁﬁl‘at%k'zﬂ@ and bottom plates 113.

[0001] The present invention relates to a bogie framer&iroad vehicle including side
beams and lateral beams joined to each other salévices such as a motor, a unit brake, and

others are mounted on the lateral beams.

BACKGROUND ART

[0002] A bogie frame for railroad vehicle includes twaht and left, side beams arranged
to extend in a rail direction (a front-rear directiof the bogie frame) and two, front and rear,
lateral beams arranged to extend in a rail-tieleemer direction (a right-left direction of the

bogie frame), the side beams and the lateral béxeeimg joined to each other. Conventionally,
various configurations are proposed for the boaenk for railroad vehicle having such a shape.
For example, FIG. 15 shows a bogie frame for radreehicle disclosed in Patent Document 1
listed below. A bogie frame 100 for railroad vdhiéncludes side beams 101 each having
spring caps 111 at both ends in a front-rear dwacand two lateral beams 102 extending
through the side beams 101 and being welded thémetespective penetrating portions. The
lateral beams 102 are made of round steel pipesio [Rteral beams 102 are integrally

configured with top plates 112 and bottom plate3. 11

[0003] Furthermore, Patent Document 2 listed below dszdoa bogie frame including
lateral beams and side beams configured as a akytibvo-divided structure. This bogie
frame for railroad vehicle consists of an uppenfeaand a lower frame, each having a recessed
cross-section formed by press molding, the upper lawer frames being made integral by
welding. Furthermore, Patent Document 3 listedWwehlso discloses a side beam for use in a

bogie frame for railroad vehicle. The side beam&le of a long flat plate by press work.



[0003]Furthermore, Patent Document 2 listed below discloses a bogie frame including lateral beams
and side beams configured as a vertically two-divided structure. This bogie frame for railroad vehicle
consists of an upper frame and a lower frame, each having a recessed cross-section formed by press
molding, the upper and lower frames being made integral by welding. Furthermore, Patent Document
3 listed below also discloses a side beam for use in a bogie frame for railroad vehicle. The side beam
is made of a long flat plate by press work. 2 RELATED ART DOCUMENTS PATENT DOCUMENTS
[0004]Patent Document 1: JP 2006-15820 A Patent Document 2: JP 2000-85579 A Patent Document

?N \.}FE> ﬁg%ﬁg%ﬂgﬁm%égﬁ%mgﬁ INVENTION PROBLEMS TO BE SOLVED BY THE

PATENT DOCUMENTS

[0004] Patent Document 1: JP 2006-15820 A
Patent Document 2: JP 2000-85579 A
Patent Document 3: JP 2001-80512 A

DISCLOSURE OF THE INVENTION

PROBLEMSTO BE SOLVED BY THE INVENTION

[0005] Conventional bogie frames for railroad vehiclet mmly those disclosed in the
aforementioned Patent Documents, are generallygdediwith substantially the same shape in
plan view. That is, two straight lateral beamsjaneed to right and left side beams arranged in
parallel, thus taking a shape like “#”. In the drame for railroad vehicle having such a
shape, however, devices such as a motor 121 and Arake 123 placed in positions as shown

in FIG. 16 have the following problems in their nmbing states.

[0006] For example, the motor 121 and the gear unit b2dtate an axle 131 are preferably

placed near the axle 131. It is therefore necgswaplace the motor 121 far from the lateral

beams 102. To mount the motor 121, a bracket 43séd to place the motor 121 apart from
the lateral beam 102. On the other hand, the hmaite 123 is mounted between a wheel 132
and the lateral beam 102. However, a space bettireewheel 132 and the lateral beam 102 is
narrow and hence the unit brake 123 is placed ckrge to the lateral beam 102. To enable
placement in such a narrow space, the unit braBeislprocessed so that its main body includes

a recess to avoid the lateral beam 102.

[0007] Accordingly, the conventional bogie frame for radd vehicle needs special
mounting structures designed according to respeatsvices. Further, in the case where the

lateral beam 102 is made of a round steel pipig, difficult to weld the bracket 135 and others



[0005]Conventional bogie frames for railroad vehicle, not only those disclosed in the aforementioned
Patent Documents, are generally designed with substantially the same shape in plan view. That is, two
straight lateral beams are joined to right and left side beams arranged in parallel, thus taking a shape
like "#". In the bogie frame for railroad vehicle having Such a shape, however, devices such as a motor
121 and a unit brake 123 placed in positions as shown in FIG. 16 have the following problems in their
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the lateral beam 102. On the other hand, the unit brake 123 is mounted between a wheel 132 and the

lateral beaen 162.drigkee 1913 athpagribehaken e lwbes! ikgsvidring \aaiehbeirclion isnerrancandit
hence the unit brake 123 is placed very close to the lateral beam 102. To enable placement in such a
narrow speaies thaduisinpeaikderk3 ilprddéisediBe thtaradpeaadsodl arsieekesipa ecald oabsidrissnally
lateral beam 102.&0007]Accordingly, the conventional bogi@e@f%rame for railroad vehicle needs special

[

mountinFSHGEYER AN RS SRAHY® RIsPEINE HeviCBARARAT IRk ASIAL ReaR Go8IdBRY be

beam 102, | of a round steel pipe, it is difficult to weld the bracket 135 and others 3 to the
lateral beam , resulting in a troublesome work. The above problems may also cause increased
costs of railroad vehicles. Furthermore, due to the shape of a processed main body of the unit brake
123, the unit brake 123 loses flexibility of in a vertical direction when the unit brake 123 is mounted. In
addition, [b@Og]teral Dearprewete dfvestish hips beeld meidzetntewha lybrdebblidng r@mfdrang mateosé

or member. Thus, strength of this lateral beam could not be increased. _
to provide a bogie frame for railroad vehicle emadpleasy mounting of devices thereon.

MEANS OF SOLVING THE PROBLEMS

[0009] To achieve the above purpose, one aspect ohtreniion provides a bogie frame for
railroad vehicle, wherein a single lateral beantethto extend in a left-right direction along a
rail-tie so that a motor and brakes are to be nemion the lateral beam is joined to right and
left side beams arranged to extend in a front-d@&ction along a rail, the lateral beam includes
right and left joining sections joined to the sibkeams by penetrating through the side beams
and an intermediate section provided between timeng sections, each of the joining sections
and the intermediate section having a flattenegeheving a width in the front-rear direction
larger than a thickness in a top-bottom directibie, intermediate section being formed with an
oblong through hole at a center, each joining sectias curved end faces located in the
front-rear direction, and the intermediate secti@s flat end faces located in the front-rear
direction and a flat wall defining the through hoded the intermediate section is formed to be
wider in the front-rear direction than the joinisgctions to avoid the necessity of adjusting a
position of the motor in the front-rear directiorthva bracket when the motor is to be mounted
on the intermediate section and coupled to an @xkeugh a gear unit, and the joining sections

have a size in the left-right direction to allow mmbing of the brakes inside the side beams.

[0010] In the bogie frame for railroad vehicle, prefesalthe lateral beam is configured



[0008]The present invention has been made to solve the above problems and has a purpose to
provide a bogie frame for railroad vehicle enabling easy mounting of devices thereon. MEANS OF
SOLVING THE PROBLEMS [0009]To achieve the above purpose, one aspect of the invention
provides a bogie frame for railroad vehicle, wherein a gingle lateral beam placed to extend in a
left-right direction along a rail-tie so that a motor and brakes are to be mounted on the lateral beam is

joined to right and left side. beams arranged to extend in a front-rear direction along a rail, the lateral
emim incILHB HGH AR R e USRS ol e e Bdas By St St S
beams apgamEdespediaipection provided between the joining sections, each of the joining sections
and the intermediate section having a flattened shape having a width in the front-rear direction larger

than a thicknegs the ieyeofitamelifectiandhe widinediptefegsting heicifayear Wb apedloangd lower
through hole at a center, each joining section has curved end faces located in the front-rear direction,

and the iatsfanadiaecie clivmpag it endalweuiceieoiane sopinegdreindtwmierined@te/skction to
defining the through hole, and the intermediate section is formed to be wider in the front-rear direction

than the |BRIRYER RS0 27N dAEHEMRRRY B HARRARIUNSSHCIRER REMYIBMAHE front-rear

direction with a bracket when the motor is to be mounted on the intermediate section and coupled to
an axle through a gear unit, and the joining sections have a size in the left-right direction to allow

mountingiie brafiesigsisisieeraidfenaad AL Make s ielpieo R eV oD thRo

top-bottom direction smaller than that of the intermediate section. ~ In the bogie frame for railroad
vehicle, poeferadlyfdbedaimnal béane s fiagesr amahigingr thiuddged d=chatiangi reathitaslgpishointrar the
portions each sloping from the intermediate section to the joining sections so that the upper surface

and the IBURINRewiate aestgminethe. JI0NYIseRt My RINAR &I RIGEHUEACE: AL the s pUFrface are

lateral beam has uP(Per and
asymmetric.

In the bogie frame for railroad vehicle, prefesatdach joining section has end portions in
the front-rear direction, each end portion beingrfed as a circular portion having a diameter
larger than the thickness of the intermediate eacti

In the bogie frame for railroad vehicle, prefesathe lateral beam is formed with sloping
shoulder portions between the intermediate sectod the joining sections so that the

intermediate section and the joining sections #ferdnt in height in the top-bottom direction.

[0012] In the bogie frame for railroad vehicle, prefesalthe lateral beam includes a pair of
lateral-beam members made of steel plates by pnedding, the lateral-beam members being
configured as two parts separated in the front-déaaction or in the top-bottom direction and
integrally joined to each other by welding.

In the bogie frame for railroad vehicle, prefesabh partition plate is welded to the
lateral-beam member, and auxiliary air chambersaforsprings to be placed on right and left

sides.

EFFECTSOF THE INVENTION
[0013] According to the invention, the lateral beam isigeed such that the intermediate

section is larger in width in the front-rear ditiect than the joining section. Thus, the bogie



lower surfaces, one of the surfaces changing through shoulder portions each sloping from the
intermediate section to the joining sections so that the upper surface and the lower surface are
asymmetric.  In the bogie frame for railroad vehicle, preferably, each joining section has end portions
in the front-rear direction, each end portion being forn&d as a circular portion having a diameter larger
than the thickness of the intermediate section. In the bogie frame for railroad vehicle, preferably, the

lateral beam i with sloping shoul jons b i di jon and the joini
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a pair of lateral-beam members made of steel plates by press molding, the lateral-beam members
being coafigittedpadwinpaiigiseparitenidRahe flaetbedliiestjomvrgs8utidppaboti@miskiection and
integrally joined to each other by welding. In the bogie frame for railroad vehicle, preferably, a
partition plate is welded to the lateral-beam member, and auxiliary air chambers for air springs to be
placed on right and left sides. EFFECTS OF THE INVENTION [0013]According to the invention, the

lateral b %nggéﬁgﬂ B¢ PR nERdPRENAN Settion is larger in width in the front-rear direction
than the [8612? secf_t?a. Tlhl’llg g]ep%?gf)%ctive view of a bogie frame failroad vehicle in a first

embodiment;

FIG. 2 is a perspective view of a first workpigeattern of a lateral beam of the bogie
frame for railroad vehicle shown in FIG. 1;

FIG. 3 is a perspective view of a side beam oflibgie frame for railroad vehicle shown
in FIG. 1;

FIG. 4 is a simplified plan view showing a statbere a motor and a unit brake are
mounted on the bogie frame shown in FIG. 1;

FIG. 5 is a perspective view of a second workpieatern of a lateral beam of the bogie
frame for railroad vehicle shown in FIG. 1;

FIG. 6 is a perspective view of a third workpigqeattern of a lateral beam of the bogie
frame for railroad vehicle shown in FIG. 1;

FIG. 7 is a perspective view showing a state wlemgartition plate for an auxiliary is
chamber are attached in a lateral-beam membeedfrdt workpiece pattern shown in FIG. 2;

FIG. 8 is a perspective view showing a state wleegartition plate for an auxiliary air
chamber is attached in a lateral-beam member afeébend workpiece pattern shown in FIG. 5;

FIG. 9 is a perspective view of a bogie framertolroad vehicle in a second embodiment;

FIG. 10 is a side view of a lateral beam takemg@la line I-1 in FIG. 9;

FIG. 11 is a view showing a joining portion betwebe side beam and a lateral beam in
the bogie frame in the second embodiment;

FIG. 12 is a side view of a lateral beam of a bolgame for railroad vehicle in a third
embodiment, corresponding to the I-I section in.AG

FIG. 13 is a side view of a lateral beam of a baogame for railroad vehicle in a fourth



5 frame for railroad vehicle enables easy mounting of devices. For example, the intermediate section
allows mounting of a motor in a position near an axle, while the joining section provides a wide space
in which a unit brake is placed between the joining section and a wheel. BRIEF DESCRIPTION OF
THE DRAWINGS [0014]FIG 1 is a perspective view o6a bogie frame for railroad vehicle in a first
embodiment;  FIG 2 is a perspective view of a first workpiece pattern of a lateral beam of the bogie

frame foreray?ro Id vehiclershownnini Flgo }he I-EIGciiisnal ’i% ective view of a side beam of the bogie
frame for 1ol W&%icﬁg SR3RM % (='eh ; RSA' 'L %[Ijified plan view showing a state where a

motor and a ugiidoralie;are RAWNSARIMES DORiR i YORISAWEIMRRE Krié: bedmaRASAIRESPRESEY in a

view of a second workpiece pattern of a’lateral beam of the bogie frame for railroad vehicle shown in
FIG. 1, bddie fiasne persaiadixeg vishictd mthiffitwekipedinpattern of a lateral beam of the bogie frame
for railroad vehicle shown in FIG. 1;

FIG. 15 is a view of a conventional bogie framerflroad vehicle; and

FIG. 16 is a simplified plan view showing a stathere a motor and a unit brake are

mounted on the conventional bogie frame.

DESCRIPTION OF THE REFERENCE SIGNS
[0015]

1 Bogie frame for railroad vehicle

12 Side beam

13 Lateral beam

30 Lateral-beam member

31 Joining part

32 Intermediate part

33 Through hole

MODE FOR CARRYING OUT THE INVENTION

[0016] A detailed description of a preferred embodimehtaobogie frame for railroad
vehicle (hereinafter, simply referred to as a “leofyjame”) embodying the present invention will
now be given referring to the accompanying drawingsIG. 1 is a perspective view of the
bogie frame in the first embodiment. This bogianfe 1 is configured such that two side
beams 12 arranged to extend in parallel in a iiegction, a lateral beam 13 arranged to extend
in a rail-tie or sleeper direction and penetrateulgh the side beams 12, and the side beams 12
and the lateral beam 13 are welded to each othieipenetrating portions. In the figures, a 'Y
axis direction represents a front-rear directiontltd bogie frame, corresponding to the rail
direction, and an X axis direction represents da-right direction of the bogie frame 1,

corresponding to the rail-tie or sleeper direction.



FIG 7 is a perspective view showing a state where a partition plate for an auxiliary is chamber are
attached in a lateral-beam member of the first workpiece pattern shown in FIG. 2; FIG 8 is a
perspective view showing a state where a partition plate for an auxiliary air chamber is attached in a
lateral-beam member of the second workpiece patterryshown in FIG 5; FIG 9 is a perspective view of
a bogie frame for railroad vehicle in a second embodiment; FIG 10 is a side view of a lateral beam

taken al ine I-Lin F]G. 9: . FIG 11 is,a view showing a joinin rtion between the side beam
and 1ot 001 Beam 1 e it RS i trl DB LMo ReHE Ve PR AL RS e 0 2R
beam of @& Aagielraee ieralr g vehigeds fidurd $raRodinGahkpPERERPNITE0 k] FRELRN 1B is
FIG. 9; FIG 13 is a side view of a lateral beam of a bogie frameor railroad vehicle in a fourth 6
embodimeiigtmceapdrdingyier the d-Wdadtianirectita, 9a. thElfrod-fear vt slawitalag dioigie: Peskios 1,
between a side beam and a lateral beam in a bogie frame for railroad vehicle in a fifth embodiment;
than in a thickness direction and to have a flatkeshape in section when seen in a longitudinal
direction (the X direction in the figure). The daal beam 13 includes right and left joining
sections 31 penetrating through the side beamsni#i2aa intermediate section 32 having an
oblong through hole 33. Each joining section 31s hen oblong cross-section and a
predetermined width. The intermediate section 8Formed to be wider than the joining

section 31 and protrude in the front-rear direcfiire Y axis direction) as shown in FIG. 1.

[0018] Each joining section 31 is designed to be oblangross-section in order to have no
corners that cause stress concentration in a @ihoie of the side beam 12 through which the
joining section 31 penetrates. On the other hdmaintermediate section 32 is configured with
flat surfaces to facilitate mounting of a motor asttiers thereon, so that corners are present.
Herein, FIG. 2 is a perspective view of a first igmece pattern of the lateral beam 13. This
shows a configuration corresponding to the latbeslm 13 divided into the front-rear direction
of the bogie frame, i.e., a pair of lateral-beannthers 30 to be welded together to form one
lateral beam 13. Each lateral-beam member 30 denod a steel plate of about 15 mm by

drawing in hot press molding and, as needed, stdgjdo cutting to arrange the shape.

[0019] The lateral-beam member 30 is formed such thah edcjoining portions 310
corresponding to the joining sections 31 has a &pel cross-section with a curved bottom seen
in the depth direction M. The intermediate sectd@nis formed with shoulder portions 330 in
the depth direction M and further with an internadi portion 320 between the shoulder
portions 330. The intermediate portion 320 hasagular U-shaped cross-section with a flat
bottom, not a curved bottom. Thus, each shouladetign 330 has a cross-section changing
from the U shape to the angular U shape. The ngirportions 310 and the intermediate

portion 320 have straight open ends 311 and 32dentiwely, and the shoulder portions 330



FIG 15 is a view of a conventional bogie frame for railroad vehicle; and  FIG 16 is a simplified plan
view showing a state where a motor and a unit brake are mounted on the conventional bogie frame.
DESCRIPTION OF THE REFERENCE SIGNS [0015] 1Bogie frame for railroad vehicle 12 Side beam
13 Lateral beam 30 Lateral-beam member 31Joining gart 32 Intermediate part 33 Through hole

have curved open ends 331.

[0020] The pair of lateral-beam members 30 produced lbggpmolding are arranged such
that the open ends 311 of the joining portions 8d@placed in contact with each other, so that
the open end 321 of the intermediate portion 320the open ends 331 of the shoulder portions
330 form the oblong through hole 33 as shown in.FIG To the open end 321 of the
intermediate portion 320 and the open ends 33hefshoulder portions 330, a plate 341 for
hole is welded as shown in FIG. 1 to close the oymenof the lateral-beam members 30.
Further, an oblong cover plate 342 is welded t@p@n end of each joining section 31. To the
lateral-beam members 30 before joined, the reimigrplates 38 are joined in positions at which
load will be exerted when a motor or the like isunted and a partition plate for forming

auxiliary air chambers which will be mentioned fa&ee joined.

[0021] FIG. 3 is a perspective view of a side-beam mengbastituting the side beam 12.
The side-beam member 20 is made of a steel pldatealiout 15 mm by press molding as with
the lateral-beam member 30. The side-beam membes formed, at both ends, with wide
spring-cap portions 21 which will be formed as sgricaps. An intermediate portion 22 is
formed between the spring cap portions 21 locatdabth ends. This intermediate portion 22
is positioned lower than the spring cap portionsb®lincluding downward sloping portions.
The intermediate portion 22 is smaller in a widtredtion than the spring cap portions 21 and
therefore is larger in a height direction to ensugidity even when the lateral beam 13

penetrates through the intermediate portion 22.

[0022] The side-beam member 20 has an angular U-shapsd-section having a lower
open end to which a lower plate is welded, resgltma tubular form. At each end portion of
the side-beam member 20 in its longitudinal dikattias shown in FIG. 1, a plate 251 is welded
to have beveled corners. Each spring cap portiors 2o0rmed with a through hole 201 to form

a spring cap including the lower plate. The bdgaene 1 consists of the side beams 12 and the



MODE FOR CARRYING OUT THE INVENTION [0016]A detailed description of a preferred
embodiment of a bogie frame for railroad vehicle (hereinafter, simply referred to as a "bogie frame")
embodying the present invention will now be given referring to the accompanying drawings. FIG 1 is a
perspective view of the bogie frame in the first embod@ment. This bogie frame 1 is configured such that
two side beams 12 arranged to extend in parallel in a rail direction, a lateral beam 13 arranged to

xtend i |I directi h the sid |d b
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and an X axis direction represents a left-right direction of the bogie frame 1, corresponding to the

rail-tie orislegiejalieejiportio HR04rd Tivs dwag & disgnid d. oistignd tomhéhsideneantiona.example using
two pipes, includes the lateral beam 13 configured as a single component. The lateral beam 13 is

designed to be larger in a width direction, i.e., in the front-rear direction of the bogie frame 1, than in a
thickness direction and to have a flattened shape in section when seen in a longitudinal direction (the

X directiéR%3he fiddfE§IFnEGretaiShdapMRifiRduBRO YRVASHIMNHERIG Yheishe ﬁ%@ﬁ&?&lﬁ‘g“n't
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32 is formpgliindt wirendhandhadining seetien 3312aaﬁcpr SR R ER frosd- rs&&ﬁmgaerh(ﬂb%a(naxm,
direction) as shown in FIG. 1. [0018]Each joining section 31 is designed to be oblong in cross-section
in order tebpeetivelgorndradhat teansedsites seotioantBtiqr aimgdimirtigehdle - tbarsidedetaon 1Zhe Y
through which the joining section 31 penetrates. On the other hand, the intermediate section 32 is
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13. Each beam me IS made of a stee mm by drawing |n ot press

molding peckSseaeipded febiersed treetinl toa rﬁd&ﬁﬁﬁaﬁ@%&:t[@ﬁ1§1Tﬂ%|§t§f@c@mmﬁ6@b§ﬁace
30 is formed such that each of joining portions 310
to mount the unit brake 123. Accordingly, this l@ffame 1 can eliminate the need to adjust
the position of the motor 121 in the front-rearediion with a bracket to mount the motor 121.

Further, this wide space allows the unit brake tt?Be mounted with high flexibility.

[0024] Further, the bogie frame 1 including the lateraglatm 13 formed as a single

component can achieve a reduced amount of matandlthus weight and cost can be reduced
by just that much. The lateral beam 13 is madesuoh a manner that the lateral-beam
members 30 which are halved members are welde&db ether. This facilitates a work of

inserting a reinforcing member before joining. W portions of the lateral-beam members
30 separated in the front-rear direction are latatethe upper and lower flat surfaces of the
completed lateral beam 13. Thus, stress causdxbiging or twisting does not concentrate on
the welded portions. Since a single lateral be&nmsWwelded to the side beams 12, there is no
need to work in a narrow space between two lategams. Thus, the lateral beam 13 is easily

and reliably welded to the side beams 12.

[0025] A center pin not shown for coupling a bogie andehicle body is attached by



corresponding to the joining sections 31 has a U-shaped cross-section with a curved bottom seen in
the depth direction M. The intermediate section 32 is formed with shoulder portions 330 in the depth
direction M and further with an intermediate portion 320 between the shoulder portions 330. The
intermediate portion 320 has an angular U-shaped crogs-section with a flat bottom, not a curved
bottom. Thus, each shoulder portion 330 has a cross-section changing from the U shape to the
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311 of the joining portions 310 are placed in contact with each other, so that the open end 321 of the

intermediaskipler w20 anvibihetop aatends 33 1rothike relspuiber syl mmaad forsndbefioplasnd shkshiahat
hole 33 as shown in FIG 1. To the open end 321 of the intermediate portion 320 and the open ends
331 of théheHbugpbalerd33adikepiateraubdarnnad@ is niplaaa\adispowiterared ieeliyet the stopper
openings of the lateral-beam members 30. Further, an oblong cover plate 342 is welded to an open

end of e &M AHIESSBEIYES ASTH RS RIETAIR 4R MBR UGN e |aInBA R iR Y DIgrork

38 are joiﬁgfei&%)%igg s at which load will be exerted when a motor or the like is mounted and a
partition plate for forming auxiliary air chambers which will be mentioned later are joined. [0021]FIG 3
is a perspective view of a side-beam member constituting the side beam 12. The side-beam member
20 is made of a steel plate with about 15 mm by press molding as with the lateral-beam member 30.
The sidefbe26h merrber 30ssdquersgeatibothviendsf witbegmtedspronkpiegdeortionsiA \atechl oidara 13.
formed as spring caps. An intermediate portion 22 is formed between the spring cap portions 21

located af IS RAVS. THHONBHIRNALIE PERFHPRDIRIpISitRLIGH ReRsR tandikdestie dppderuhettam
by includipg d d sloping portions. The int iate porti i ler in a width directi
than the SRR Eap Por e 10k FEIERSETS EFURP o NBE Y EIRSGAAN 15 GREhE glars coerm 13
when the;'g&:f{ %@?Qﬂbé%rﬂ %ﬁ’?ﬁ%? Hy ‘?é‘%g‘%ﬁnkﬁ%r%@ Bé{'BPe%@' Maﬁ@he side-beam

member as an angular U-shaped cross-section having a lower ‘open end to which a lower plate is

welded, resultingdp fatebalydapnnineBeh £0driades gbinin §ipediaan BwrrelpbAlinyitlensiiemigg

direction, as shown in FIG. 1, a plate 251 is welded to have beveled corners. Each spring cap portion

21 is formedtiwitk Bthrotighddt@@il tocfarm A3@int) eap iinie catedpibrei bowd2plater MEse dodiedramdhe

consists of the side beams 12 and the ' o o .
intermediate section 32. The intermediate pord@0 is wider than the joining portions 410
and is formed at its center with an oblong throtigke 431. Edge portions 411 of each joining
portion 410 are smoothly curved, whereas edge @wt#21 of the intermediate portion 420 are

flat.

[0027] The pair of lateral-beam members 40 are overlaigl @n the other and their contact
portions are welded to each other. At that timegiaforcing plate or a partition plate for an
auxiliary air chamber is provided in the laterakbbe members 40 as needed. Thereafter, the
plate 341 is welded along the oblong shape of tineugh hole 431 as shown in FIG. 1, the
oblong closing plates 342 are welded to the endshefjoining portions 410 to close their

openings. In this way, a single lateral beam 1@shin FIG. 1 is completed.

[0028] The second workpiece pattern in which the latéedm 13 is formed as a single
component can achieve a reduced amount of matamal,thus weight and cost of the bogie

frame 1 can be reduced. Further, the lateral b¥ans designed so that a reinforcing member



9 lateral beam 13 formed as above. Specifically, the joining sections 31 of the lateral beam 13 are
inserted in the oblong through holes formed in the intermediate portions 22 of the side beams 12 and
joining portions are welded along the oblong shape to the side beams 12. [0023]Herein, FIG 4 is a
simplified plan view showing a state where a motor and a unit brake are mounted on the bogie frame
1. Specifically, a motor 121 and a unit brake 123 are mounted on the intermediate section 32 and the

joini i f th b ively. The | di i ding in_th
ontreal BBELE (90 PRI BT S S TR e S R S TS ARG
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are located close to each other. On the other hand, the joining section 31 of the lateral beam 1
recessediinetoficarer karadée drian charcthe unteceediatiimackonf 3Re tbomphsednate naidseapads ot in
mount the unit brake 123. Accordingly, this bogie frame 1 can eliminate the need to adjust the position
of the m@toeQPEIN tHhfrentsicesslicsdtretnwity Hendiket @6 Mesoese nebteoN2eNFaithaNtiikewivelded
space allows the unit brake 123 to be mounted with high flexibility. [0024]Further, the bogie frame 1
including?P&!R8ral beam 13 formed as a single component can achieve a reduced amount of

material, and thus weight and cost can be reduced by just that much. The lateral beam 13 is made in
such a manner that the lateral-beam members 30 which are halved members are welded to each

other. Thigdasjlitates g werlsoh insasigaveinialsiog H‘%mRPWPrSW%- Yfeided peripsahihes,
lateral-beam members 30 separated in the front-rear direction are located in the upper and lower flat
surfaces Thithaslcowplated tdignahtieant diBe3phosdsitess thesidinaberidindividtdsimg doesombottom
concentrate on the welded portions. Since a single lateral beam 13 is welded to the side beams 12,
there is rfireeBeENo aoMiiR $eafeNPBEANe tiPIReR PRE Bicka PedaAfs|ateiad-hramteranels 28 i be

easily and reliably welded to the side peams 12. 10 inserting through the through hole 33 of the lateral
e 3VFIHEE IRAQER M6 Tt AR ot snOWR, I3 FEARENE SR Re R PR L e B fhestee

plate 34 9 mgi é"h{ R he vehicle body that vibrates laterally. In this respect, the bogie frame
lis conf]i%urecﬁg C t%at tﬁe through hole 33 of the lateral beam 13 is oblong, providing a wide area,

so that the stoppehaatbeinsaas YRIhAsine CeRERidis GoimiPe PENA0 tedhe dpienaingan thd §oihing
thus a work thereof is easy.
sections 31 of the lateral beam 13 and an interatedportion 520 corresponding to the
intermediate section 32. The intermediate porb@0 is wider than the joining portions 510
and is formed at its center with an oblong throinglhe 530. Each lateral-beam member 50
includes bent edge portions 511, 521, and 531 th bad portions in a width direction and a
circumferential edge of the through hole 530. TEdge portions 511 of each joining portion

510 are smoothly curved, whereas the edge porb@asof the intermediate portion 520 and the

edge portions 531 of the through holes 530 are flat

[0030] The pair of lateral-beam members 50 are overlaiel @n the other and their contact

portions are welded to each other. At that tinhe, apper and lower edge portions 531 of the
through holes 530 are welded to each other, thusifg a configuration corresponding to the

plate 341 shown in FIG. 1. When the lateral-beaemivers 50 are to be welded to each other,
a reinforcing plate or a partition plate for an giaxy air chamber is added in the lateral-beam
members 50 as needed. Further, the oblong clqdaigs 342 are welded to the ends of the
joining portions 510 to close their openings. Histway, a single lateral beam 13 shown in FIG.

1 is completed.



[0026]FIG 5 is a perspective view of a second workpiece pattern of the lateral beam 13. This shows a
configuration corresponding to the lateral beam 13 divided into the top-bottom direction, i.e., a pair of
lateral-beam members 40 to be welded to form one lateral beam 13. Each lateral-beam member 40 is
also made of a steel plate by press molding.  Eachilateral-beam member 40 includes joining
portions 410 corresponding to the joining sections 31 of the lateral beam 13 and an intermediate

i ding to the | di jon 32. The | i i is wider th
e oiir§ BeRions 345 AMUCe JeH B G S I b G TR s Tt e Forfont Bk
of each joUHNGIPRINCAMLA S8R MR FitiveddiRERRT BYRITRRIHING ok RIS HBIBBBEGIAI: bogie

portion 420 are flat. [0027]The pair of lateral-beam members 40 are overlaid one on the other and their
contact [featieas arenveddastigceach gtheheht thatltireealabissiiio dsippledeser tanditiomfdaidépramber
auxiliary air chamber is provided in the lateral-beam members 40 as needed. Thereafter, the plate 341

is welde@alheglitke: oiohg stasies dptkiretirteigh betny Blead@iohicinaFrshalverd oisioretsobingn easy

plates 342 are welded to the ends of the joining portions 410 to close their openings. In this way, a

single laRA0RERGNL W Hown/ 1S ERS. RATIEHHPIIRE .| IBEHTPRBYERSHE WO R BB R WRIGPHRM
| I b ' . Si ' jal .

werght a S S T R B0 e BT S e S R R R
a reinforginggpiRbeids, stress caused by bending or tgistioes not concentrate on the welded

portions. Further, since the edge portions 531fam@med in the circumferential edges of the

through holes 530, they serve as the plate 341.us,Tthe number of works can be reduced.

[0032] The bogie frame 1 is provided with spring retasn86 for mounting air springs on
the joining sections 31 of the lateral beam 13 pateg though the side beams 12 as shown in
FIG. 1. The internal space of the lateral beanthL@ serves as an auxiliary air chamber and is
communicated with the insides of the air springsacited to the spring retainers 85.
Accordingly, the air springs can have an apparemibreased volume by the auxiliary air
chamber. A throttle valve is placed between theli@y air chamber and each air spring to
exhibit a viscose damping property. In the latdpabm 13, two partitioned auxiliary air
chambers are provided for the right and left anrggs.  Specifically, a partition plate is welded
to one of the lateral-beam members 30, 40, or 5&dwance. When the lateral-beam member
30, 40, or 50 with the partition plate is weldeddther with the other lateral-beam member 30,
40, or 50, the auxiliary air chambers located anright side and the left side of the bogie frame

1 can be easily formed.

[0033] For instance, the auxiliary air chambers are mby simply partitioned into right and
left chambers but also partitioned as shown in FiI@&hen the lateral beam 13 consists of the
lateral-beam members 30 shown in FIG. 2. Spedifican opening of one of the lateral-beam
members 30 is closed in advance by a partitiore®&t and then the lateral-beam members 30

are mated and welded together to each other, thdoeiming auxiliary air chambers partitioned



or the like can be added to the lateral-beam members 40 which are halved members by an easy
attachment work. Welded portions of the lateral-beam members 40 separated in the top-bottom
direction are located in a curved surface or a flat surface of the completed lateral beam 13, not in a
corner. Thus, stress caused by bending or twisting dak$ not concentrate on the welded portions.
[0029]FIG 6 is a perspective view of a third workpiece pattern of the lateral beam 13. This shows a

figurat ding to the lateral divided,into the top- directi with
Cocond budi 0L DARR T ECU Rar SH ARG NRGan e S8 B U 18 SO e LA apearm
beam 13y, EngdaterabRamivMente SRS ate %if@?e@ftmmé&ﬁp%@ﬁﬁ%@@@@ﬂown ER#G. 6),

lateral-beam member 50 includes joining portions corresponding to the joining sections 31 of the
lateral bepm A3xdrthaainttranebiate p@ turHitheor reSRMIHURICO She iSissoifickale sectipeddgidethe
intermediate portion 520 is wider than the joining portions 510 and is formed at its center with an
oblong tHroaglaeiR-bBANE atiemhetl4eads gleatskriBoanvdidesipar e pdatiends1ang2thaendthe
531 in both end portions in a width direction and a circumferential edge of the through hole 530. The

edge po#ﬁéﬁ?ﬁ?f%ﬁeéﬁﬁmﬁ% BOrtyS 5'1@%_9‘3 FhEottiR) de SB9RINraSE Rinsigd %R sT8ETIBE
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pair of latera m members re overlaid one on eir contact portions are welde

each othg(,,itdRRHIMEn HifodPBCA RN B IBWEEBISS BABIRASIR LTS IBVRYIBIIMIRS P 3} ERAMRERJiL0

each other, thus forming a configuration corresponding to the plate 341 shown in FIG 1. When the
lateral-beammenibeisdb@itidtie be wetiry witleachipthratahcioforenh ghptatg rothse peattitionpiddedferban
auxiliary air chamber is added in the lateral-beam members 50 as needed. Further, the oblong closing
plates 342 are welded to the ends of the joining portions 510 to close their openings. In this way, a
single lateral heam 13 shown in FIG 1 is completed. 12 [0031]The third workpiece pattern in which the
lateral bd3fv B is f ﬁ?@@‘i\lgg‘ PIBEShponent can also achieve a reduced amount of material, and

thus weight an casiiheyaonie ramB. A sabe iedsed Fiigh ihe Bieralbaamelade tenianss an

that a reinforcing member or can be added to the lateral-beam members

membergyearoeahriiéshment ¥ orke WWalig herytioas ebBmdate@ibean mesthesn8sanaraiettdnis

the top-bottom direction are located in a curved surface or a flat surface of the completed lateral beam
13, not irabscalifErertius, \Winess  aosse bydna dingierisaéstitigyd desigot tootiee bingie trathe vsldedn in
portions. Further, since the edge portions 531 are formed in the circumferential edges of the through

holes 536 ¢hely sac/e davice ﬁ!é@@ 2512 THRIOT My iIAbBESIURPKE @t bditdfitsylar, since the motor

121 is placed close to the gear unit 122 by therinédiate section 32 of the lateral beam 13, it
is difficult to adjust the height position of theotor 121 with use of a short bracket for motor
connection. On the other hand, to reduce a mahufag cost, existing devices are requested
to be used without change. Thus, it is not préfier#o replace the devices according to design

changes of the bogie frame.

[0035] Therefore, it is conceivable to change the joinpogition of the lateral beam 13 to
the side beams 12 in the bogie frame 1 in the éinsbodiment. However, if the height position
of the lateral beam 13 is changed, the throughshofeéhe side beams 12 are made too close to
upper surfaces or lower surfaces of the side beldns/hich may cause strength degradation of
the bogie frame 1 or other problems. That ishen¢ase of the bogie frame 1, the flexibility of
changing the joining position of the lateral bea®id the vertical direction is very small. On
the other hand, if the height of the intermediatetipn 22 of each side beam 12 is increased in

order to enhance the flexibility of the joining jamn, the bogie weight will be increased. |If



[0032]The bogie frame 1 is provided with spring retainers 85 for mounting air springs on the joining
sections 31 of the lateral beam 13 penetrating though the side beams 12 as shown in FIG 1. The
internal space of the lateral beam 13 thus serves as an auxiliary air chamber and is communicated
with the insides of the air springs attached to the spring retainers 85. Accordingly, the air springs can
have an apparently increased volume by the auxiliary air chamber. A throttle valve is placed between

the auxm air ¢ amb r and ea ir s xhibit a .viscose da rt the Ia ral beam
13, two (LR RUPE Aoy i R EATS Lo o, Bhiie G TG SRR L e e S heaR e
partition Fg@‘tte,l gvelded to one of the Iateral beam members 30, 40, or 50 in advance. When the
lateral-beam member 30, 40, or 50 with the partition plate is welded together with the other
lateral-beam member 30, 40, or 50, the auxiliary air chambers located on the right side and the left

side of the bogie frame 1 can be easily formed. [0033]For instance, the auxiliary air chambers are not
only simpB8PpaktitionEaeiratorighadrepieftithae Bstaiabls® y:%x't&tb]m\dﬁtmhaﬁm theveée ek of
lateral beam 13 consists of the lateral-beam members 30 shown in FIG. 2 Specmca an opening of

one of thiPFalBIaTHRRAM SHISPS S0 18 didiishemborm BT pasRb b BlaN: a5 knPriieRRErspective
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chambers partitione ont rear direction rthermore wh eral bea consists o

the lateralrheagirmea AR SeAB IRl Wit isedAReSAMG 3dQHBSatPIALRRIMEMBBIATEMD This

shown in FIG. 6), the auxiliary air chambers are partitioned as shown in FIG 8. Specifically, an opening
of the onbdgierbbeaud iverobigd@c stotdeat ia fateanich dnp gaetitagptare ddh and thghtthad left side
lateral-beam members 40 are mated and welded together to each other, thereby forming auxiliary air

chamberegsimtaidAeand {ndningthoweitedbarsihanehdesiderinsieaseehaiaidpi ehtranelsine:
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mounting eac dewce such as a motor and a uni hen a
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motor may not be directly mounted. In particular, since the motor 121 is p d close to the gear unit
122 by theeanesnddiarel sectiote R edidie seeta i é&2nihadingasoaiffidulo tghdjwde thé. helyheposerm wdbm
the motor 121 with use of a short bracket for motor connection. On the other hand, to reduce a

manufactiArfiPeideasdirngionites Xdiregirlegasipingsertinn&lk baarsmanialnceived edge and

preferabl @‘to ref%lace th deV| rd| ode ign changes of the bogie frame. [0035]Therefore, it
is conceiV3bl8 'a%ﬂl@ ﬂ?ﬁ% %g %?tl iteral beam 13 to

[0037] FIG. 10 is a side view of the lateral beam 16 ta&tong a line I-1 in FIG. 9. The
lateral beam 16 has upper and lower surfaces chgrnigprough shoulder portions 63 sloping
from the intermediate section 62 to the joiningt®es 61 as shown in the figure. Specifically,
each joining section 61 is smaller in thicknessnthiae intermediate section 62 so that each
joining section 61 has a thin shape constrictedhm vertical direction. The thus designed
lateral beam 16 is produced, for example, in suaaaner that a pair of lateral-beam members
as in FIG. 5 are made by press molding, and thesrlapped one on the other and welded
together. At that time, reinforcing members ortpian plates for auxiliary air chambers or the
like are added to the lateral-beam members as deede a portion corresponding to the
through hole 64, a plate 641 is welded along thlerab shape as shown in FIG. 9 and further
oblong closing plates 642 are welded to both erfdfi@ joining sections 61, thereby closing

their openings. Thus, the lateral beam 16 is ceteplas a single component.



the side beams 12 in the bogie frame 1 in the first embodiment. However, if the height position of the
lateral beam 13 is changed, the through holes of the side beams 12 are made too close to upper
surfaces or lower surfaces of the side beams 12, which may cause strength degradation of the bogie
frame 1 or other problems. That is, in the case of the b®gie frame 1, the flexibility of changing the
joining position of the lateral beam 13 in the vertical direction is very small. On the other hand, if the

height of ' i ion. f ide.b IS | dinord
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12 in theysgipa Bragion i GANSECK LIRS ABHIMCRARORS rFipaHE e AGPAERICILop Hifre

frame adaptable to existing devices while keeping the effects of the lateral beam disclosed in the first
embodimgnbisdiapasiedibgicareff By 9 ishaipetinattiveadresiol Abagieririroe ithi skroed eadhodimient
and similar or identical parts to those in the first embodiment are explained with the same reference
signs as secsein GhedfrthenaiedanbaamhiShisgitefigmedd tevisgifitiaodtee feiiadasaclioeadue®f the
penetrates through two right and left side beams 12 and is integrally welded thereto and designed to

increase HETRLRSHY o IGirARG PELRNSBTRRe THRIST HEARSS B HesitR Weainirestign e
beam 10 gARIE LGN 25 Ioiaing septons BL Ao A RS nsd shebe i osE pestfes

when seén ro dinal direction Irection), t%ej ning secti penetrating throug

the side BagiRdmeHibRMERIRIAL BESHRTIORPHh BATRMFS LPIPNG Wit hGEe L e E88RIFOMe

the front-rear direction (the Y direction), each joining section 61 has a smoothly curved edge and the
intermediaters¢ teamb2as @rfl e dgee [0RBY] Fthelj0is egtans Gewahth ehiatesalibehivkhe $akere ddwggr
a line I-1'in FIG 9. The lateral beam 16 has upper and lower surfaces changing through shoulder
portions BBIBR P IrE GO MBANdOR1O ¢ E e eROSHRINERNRIRE SIRGT6AS B INaSHUA. in the figure.
Specifically, each joining section 61 is smaller in thickness than the intermediate section 62 so that
each joining section 61 has a thin shape constricted in the vertical direction. The thus designed lateral

beam 16;j duc r e, 4 irof - s as,in F

are madL Dy ihess H et o A A AL S Sl A (SRR~ ST e
reinforcingeAABRS LAHPAGIHPE RIS ©F ExiiaTtRiclehasBbaxse® e Hlkesarenaigied to ¥gch joining
lateral-beam members as needed. In a portion corresponding to the through hole 64, a plate 641 is
welded adentjahecdbtuinin e Haper alstaraowrl 61 i1 Gf iamabiontiges obbdbund; atp s iptates| 8¢ p enteonwe [Géd i
both ends of the joinin% sections 61, therggéclosing their openings. Thus, the lateral beam 16 is

completetPH3 aElRABE SHPIEHEROIgNS ARNINGiH et BErRe Wit EC|dMimP piRnsPddtwenatEs R
side bear(‘)nf %a%c%‘dsctekr]r%-latr%rﬁlhr portion 611 is 67.6 mm arldrgth L of each straight portion 612 is 465
mm. On the other hand, In the joining section 31he lateral beam 13, each semi-circular
portion 311 has a radius of 82.6 mm and each s$trggrtion 312 has a length of 365 mm.
Accordingly, the joining section 61 is thinner imdkness by 30 mm and longer in width by 70

mm than the joining section 31.

[0040] Accordingly, the lateral beam 16 having the thminijng sections 61 allows
displacement of the joining positions to the sigars 12 in the vertical direction. When the
bogie frame 2 with a joining height of the lateb&lam 16 determined according to each vehicle
is manufactured, existing devices can be used withbanges, thus resulting in cost reduction.
The lateral beam 16 can also provide the sametsfex with the lateral beam 13 of the first
embodiment. For example, the intermediate se@mallows the motor 121 and the gear unit
122 (see FIG. 4) to be mounted in close positioridhe joining sections 61 provide wide space

for mounting the unit brakes 123 (see FIG. 4). cB8ieach joining section 61 is designed to



beam 16, seen from the X direction in FIG. 9. Herein, the lateral beam 13 of the first embodiment is

indicated by a chain double-dashed line. As seen from this figure, each joining section 61 of the lateral
beam 16 is designed to be wider than the joining sections 31 of the lateral beam 13 and accordingly to
be thinner in thickness in the vertical direction than thggoining sections 31. The lateral beam 16 having
the thinner joining sections 61 enables displacement of the joining positions to the side beams 12 in a

wider range as com area ith the aﬁeral Pea 13. %n the. other i’{and trPe joining . sections 61 b?ip
thinmer i ECARIIE Wi oR M e NS o S eCRT AT SR UMY T IOl B s SR IXITIRIEIY SquRliethe
strength.\jgﬁ}l@&@gg&{m}%q&gnﬁ{%@ 6?@%%@1%%@9%6}%&9 éﬁ&ﬁﬁl%ﬁ@%‘%awgt@?é%.

beams 13 and 16 are made Of 15-mm thickness steel plates by press'molding. Each joining section 61
of the lateral beam 16 is of an oblong shape including semi-circular portions 611 at both ends and
straight portions 612 joining between the semi-circular portions 611. A radius R of each semi-circular
portion 6M00#KLB7.6 (hiesdEmkedjthentf each straight portion 612 is 465 mm. On the other hand, In
the joining section 31 of the lateral beam 13, each semi-circular portion 311 has a radius of 82.6 mm

and each straibNEJBIREH 923 Malt AREnSS0958 AR ALCERIR B Ut G SRR BatiSX IR 77
thickness YOI ANR oL b6 el e SR ARAPR S Peplasseringl e

aving in‘jorning sections (WS he joining positions to
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beam 16 determined according to each vehicle is manufactured, existing devices can be used without
changespthgsicas ating i gositiod yctien. imberitterahimanh d 6aaiia sothevide rfigsatenafféctdualing
with the lateral beam 13 of the first embodiment. For example, the intermediate section 62 allows the
motor 128SaAtMeE géhtDAR 20 dewen EtanableamdiaBasASeclose positions. The joining sections 61
provide wide space for mounting the unit brakes 123 (see FIG. 4). Since each joining section 61 is
designed to 16 have a large width, a modulus of section of each joining section 61 is approximately

equal to EPsélﬁl]lﬁh?'rE ¢ gof i'&%??8“\‘%{%\%10‘?‘:éhﬁ){g%lef%tégﬂi@?%t'é@ﬁg‘?gé @ggélﬂrﬁgﬂd_‘%%ﬁg%’i}‘nent,

strength.’[0 mbodiment e lateral beam the seco nt'is made in such
a mannefkéh SyBAptiieal iReer-and lewesr latefal-haammembeTsareidadedanizess nagtdistharwii
those shown in FIG 5, and then overlaid one on the other. This configuration needs only one kind of a

mold. Insteatigfrsticim @ ahfigérdtiothehaforesméiotionay erdpgdics] s dthieu s onfidpanationointhediagtire
asymmetrical upper and lower lateral-beam members. [0042]FIG 12 is a side view of a lateral beam of
a bogie fRAGIE drameig mpéasmand hence FIG. 12 showsle wew of the lateral beam 17 which is a

characteristic portion. The lateral beam 17 ofhbgie frame 3 consists of asymmetric upper
and lower parts; the lower part has the same shsplee lateral beam 13 of the first embodiment
and the upper part has the same shape as witlatitrall beam 16 of the second embodiment.
Specifically, an upper surface of the lateral beBmchanges through shoulder portions 73
sloping from an intermediate section 72 to joinsegrtions 71 so that the thickness of each

joining section 71 is made thinner.

[0043] Accordingly, in correspondence with a space gdedran the joining sections 71
made thinner, the joining positions of the latds@am 17 to the side beams 12 can be displaced
to a more upper position. Thus, when the bogimé&& is manufactured with the lateral beam
17 joined at a position determined according toheaehicle, existing devices can be used
without changes, resulting in cost reduction. Tlaieral beam 17 can also provide the same
effects as with the lateral beam 13 of the firsbediment in mounting the motor 121 and the

unit brake 123 (see FIG. 4) to the intermediateigec/2 and the joining sections 71. The



taken along the line I-1 in FIG 9 as with FIG 10. The side beams 12 are similar in configuration to those
in the aforementioned embodiments and thus a drawing of the entire bogie frame is omitted, and
hence FIG 12 shows a side view of the lateral beam 17 which is a characteristic portion. The lateral
beam 17 of the bogie frame 3 consists of asymmetriciypper and lower parts; the lower part has the
same shape as the lateral beam 13 of the first embodiment and the upper part has the same shape as

with the lateral of th iment. Specificall face qf the lateral b
17 chan IR AR ASH HOISHG 55 CRDGE o A RS o Ao\ o SLBRLD 2
71so0 thgﬁﬂ%l@hﬂfé@ﬁﬁﬁpf 2aeigiRg,Se6leRaNLS RadRE S idAOS K SRINLitdn, the lateral

correspondence with a space generated on the joining sections 71 made thinner, the joining positions

of the latpealrhermmiayteithplgide herensetugaideedbigplaced to a more upper position. Thus, when
the bogie frame 3 is manufactured with the lateral beam 17 joined at a position determined according

to each vehicle, existing devices can be used without changes, resulting in cost reduction. This lateral
beam 17 can also provide the same effects as with the lateral beam 13 of the first embodiment in
mountind &% oto TOYTAR ML RHIMSRike 123 (see FIG. 4) to the intermediate section 72 and the

Joining sectony T The A" ol e, n oy esLsh et/ eupiiia Pos el e aierat s

17 is changed to a higher position. rnatively, to chan € Joinmg position to a lower position; the

lateral begrhad Mtk SARIBE pRYRERIAPSHISHPINNIB04 £lE 0oy hEMbadi iR of alTatdeafareart of

the upper and lower asymmetric configuration, a lateral beam may be formed with shoulder portions as
shown inaFB di8. frafh 4 DiscafeiskehvEwhafdinadat atdieamaddagidingid-frénmiel Gf @ fasinhitenidGdib@ent,The
taken along the line I-1 in FIG 9 as with FIG. 10. The side beams 12 are similar in configuration to

those in Gieeferamentidree Sbee MEdiav EliRNiAg omee: AlRecOERiiRaR: EEBIRHiBIL AR
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frame 4 of the present embodiment is configured so that the height position of the intermediate section

82 is adjistad hytamiadiatticrcfarnd? swiidértperposi@BiniHoterdisulaims dot guirB2gipdsitates oh a
the lateral beam 18. Accordingly, when the bogie frame 4 is manufactured with the lateral beam 18

designed38§3698iM&%é@ﬁr\l’éh%l@,i@mgtiﬁﬁcﬁ@ﬁée%leanm@iﬁbéﬁéﬁm §ﬂlaﬁ|@%§m§§ﬂlﬁﬂbﬁﬁ &gstion
reductiorg The rl(i\ﬁaral E@i{r’a 18 can also r%vide the sai‘n%@f cts as with the lateral beam 13 of the
first emb 8m§‘8 i * Srtﬁgr %'E&fi Afa L riez%s(see FIG 4) to the intermediate
section 82 or the joining sections 81. The bogie frame 4 is configured so that the mounting position of
a motor and others to the lateral beam 18 is changed to a higher position. Alternatively, to change the

joining ppsii®) to atewehpgrititiartiee intefaitieairet8 hayrsiioaiyhea ra¥kgRe dRidend®Whe height
position of the intermediate section 82 is adjudigdan inclination of each shoulder portion 83
without displacing the joining positions of thededl beam 18. Accordingly, when the bogie
frame 4 is manufactured with the lateral beam 18€igieed according to each vehicle, existing
devices can be used without changes, resultingsh reduction. The lateral beam 18 can also
provide the same effects as with the lateral be&noflthe first embodiment in mounting the
motor 121 and the unit brake 123 (see FIG. 4) w itltermediate section 82 or the joining
sections 81. The bogie frame 4 is configured s the mounting position of a motor and
others to the lateral beam 18 is changed to a higbsition. Alternatively, to change the

joining position to a lower position, the lateraam 18 may simply be reversed upside down.



18 [0046](Fifth Embodiment)  Meanwhile, in the second embodiment, the lateral width is made
larger in association with the vertical thickness is made thinner as shown in FIG 11 to ensure
necessary strength. In consideration of the modulus of section, the cross sectional shape of each
joining section may be changed to increase a geomett® moment of inertia. Specifically, each joining
section 91 of a lateral beam 19 is formed to have such a cross-section as shown in FIG 14. In a bogie
frame 5 fifth diment, to be specific, circular portions 911 each having a larger diameter
than a stTé §] portﬁ)%}%?fﬁﬁegqgfmgﬁt t both ends of the straight portion 912. [0047]Accordingly, the

ateral beam 16 napieteditp Regenrf e ey WibitARe SR TRl HeaRsoE RN Gith

top-bottom direction in correspondence with the thin thickness of the joining sections 91. When the
bogie frame Yéstroantifsines isthibedatarahbea® $H6WRINE. abitingrimightririessingdsaesqyding In
to each vehicle, existing devices can be used without changes, resulting in cost reduction. [0048]The
bogie frapeasitigraipasehtnavaashius ekpretion ira«aBatienahboanr«aiteasht jeinodisttiwtheraiobe
The invention may be embodied in other specific forms without deﬁgrting from the essential

characteRSABIREIBINCTeRTEnR ARG MO T BhaN BBIERSSINGRAneSRSh ARt sRaton 91 of a
embodimg ‘Paﬁ'i&%é%“wi%i‘{nﬁéﬁfé@ﬂ@%%@%&éﬁ %i%%gge%aﬁ%b%ﬁgﬁ%%%@ﬁseﬁfg&b AR 5

elliptic or others’in cross-se ermore 8, and 19 in"tite secon

through igtheamirad iereBbATR ARNIONECSTREARS AMELNGISHIPPEL BBRAOMEiIRY A aLRFATHARIBRS than

separated in the top-bottom direction. As shown in FIG 2 of the first embodiment, alternatively, the
lateral besastraighthsoctiofidi2dby fassesoldingdtie drafth efstrségin i aterabbex@. members separated in
the front-rear direction.
[0047] Accordingly, the lateral beam 19 enables displacegnoé the joining height with
respect to the side beams 12 in the top-bottomctiie in correspondence with the thin
thickness of the joining sections 91. When theiddgame 5 is manufactured with the lateral

beam 19 having a joining height determined accgrdineach vehicle, existing devices can be

used without changes, resulting in cost reduction.

[0048] The bogie frame of the present invention is exydiin the above embodiments, but
is not limited thereto. The invention may be embkddin other specific forms without
departing from the essential characteristics thereo

In the lateral beams 13 and 16 disclosed in tts#¢ éind second embodiments, the joining
sections 31 and 61 are designed to be oblong issesection, but may be elliptic or others in
cross-section.

Furthermore, the lateral beams 16, 17, 18, anth i®e second through fifth embodiments
are configured by assembling the upper and lowerdabeam members separated in the
top-bottom direction. As shown in FIG. 2 of thestiembodiment, alternatively, the lateral
beam may be configured by assembling the frontraadlateral-beam members separated in the

front-rear direction.



19 CLAIMS 1. A bogie frame for railroad vehicle, wherein  a single lateral beam placed to extend in
a left-right direction along a rail-tie so that a motor and brakes are to be mounted on the lateral beam
is joined to right and left side beams arranged to extend in a front-rear direction along a rail,  the
lateral beam includes right and left joining sections joir@d to the side beams by penetrating through the
side beams and an intermediate section provided between the joining sections, each of the joining
sections and the intermediate section having a flm%e having a width in the front-rear
direction larger than a thickness in a top-bottom —the intermediate section being formed with
an oblong through hole at a center,  each joining section has curved end faces located in the
front-rear direction, and the intermediate section has flat end faces located in the front-rear direction

and a flat wall defoyng filbenidrfoughimolad @eticle thenivtenmediate section is formed to be wider in the
front-rear direction than the joining sections to avoid the necessity of adjusting a position of the motor
in the front-rear direxonigttaterhbeemvaEeatbimede otobr Igftueited bentiadongetistitiee s dhisha
and coupled to an axle through a gear unit, and  the joining sections_have a size in the left-right

direction to anmﬁ%aﬁ'ﬁhaf B'E_Sk@s %l@@%@d@%éﬁ%?th@é@ﬁéﬁé'w rgm%éat side
e e R S AR o coch oo scton
the lateral beam includes right and left joiniregtsons joined to the side beams by
penetrating through the side beams and an inteateediection provided between the
joining sections, each of the joining sections &hd intermediate section having a
flattened shape having a width in the front-rearedion larger than a thickness in a
top-bottom direction, the intermediate section gdiwrmed with an oblong through hole at
a center,
each joining section has curved end faces locatéke front-rear direction, and the
intermediate section has flat end faces locatethénfront-rear direction and a flat wall
defining the through hole, and
the intermediate section is formed to be widettha front-rear direction than the
joining sections to avoid the necessity of adjugs@nposition of the motor in the front-rear
direction with a bracket when the motor is to beumed on the intermediate section and
coupled to an axle through a gear unit, and

the joining sections have a size in the left-rigivection to allow mounting of the

brakes inside the side beams.

2. The bogie frame for railroad vehicle accordiogctaim 1, wherein the lateral beam is
configured such that each joining section has ekttess in the top-bottom direction smaller

than that of the intermediate section.

3. The bogie frame for railroad vehicle accordingctaim 2, wherein the lateral beam has

upper and lower surfaces each changing through ld@oyportions each sloping from the



3. The bogie frame for railroad vehicle according to claim 2, wherein the lateral beam has 20
intermediate section to the joining sections so that the upper surface and the lower surface are
symmetric. 4. The bogie frame for railroad vehicle according to claim 2, wherein the lateral beam has
upper and lower surfaces, one of the surfaces changipg through shoulder portions each sloping from
the intermediate section to the joining sections so that the upper surface and the lower surface are

asymmetric. 5. The bogie frame for railroad vehicle acc r@hg to claim 2, wherein each joining section
s e DSORGB O &S R0 o I TR T 2Bt R BtioR g
a diametgy, larasirihan the thickness of the intermediate section. 6. The bogie frame for railroad

vehicle according to claim 1, wherein the lateral beam is formed with sloping shoulder portions

between the intermediate section and the joining sections so that the intermediate section and the
joining sections are different in height in the top-bottom direction. 7. The bogie frame for railroad
vehicle aécordirtptdegie dranoe diainigiraads vaheleimaeoldiogetdion, indhedet dpaitade ralcbgiape dras
members made of steel plates by press maolding, the lateral-beam members being configured as two

parts sepHRRSCAATHRWBhENERCETe QI B TREHTRSES BN IR MNP RIRERAC eloRng
other by ysiings Sy LNRL9Me (e orAaadhiahi'e derering I A0 AB PLARINS LiBTne tower

wherein a part IS welde e lateral- er, and auxiliary air chambers tor air

springs tQ he-RGRE 8ByiaRIcAng. left sides.

5. The bogie frame for railroad vehicle accordiongctaim 2, wherein each joining section
has end portions in the front-rear direction, eacl portion being formed as a circular portion

having a diameter larger than the thickness ofrttermediate section.

6. The bogie frame for railroad vehicle accordiogctaim 1, wherein the lateral beam is
formed with sloping shoulder portions between thterimediate section and the joining sections
so that the intermediate section and the joinirgises are different in height in the top-bottom

direction.

7. The bogie frame for railroad vehicle accordingany one of claims 1 to 6, wherein the
lateral beam includes a pair of lateral-beam memb®ade of steel plates by press molding, the
lateral-beam members being configured as two Emparated in the front-rear direction or in

the top-bottom direction and integrally joined tch other by welding.

8. The bogie frame for railroad vehicle accordingany one of claims 1 to 7, wherein a
partition plate is welded to the lateral-beam membaed auxiliary air chambers for air springs

to be placed on right and left sides.



