DESCRIPTION
TITLE OF THE INVENTION
BOGIE FRAME FOR RAILROAD VEHICLE

TECHNICAL FIELD
[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.



RELATED ART DOCUMENTS

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



to the lateral beam 102, resulting in a troublesevoek. The above problems may also cause
increased costs of railroad vehicles. Furthermdue, to the shape of a processed main body of
the unit brake 123, the unit brake 123 loses fléigybof in a vertical direction when the unit
brake 123 is mounted. In addition, the lateralnb@aade of a steel pipe could not be internally
added with a reinforcing material or member. Thaisgngth of this lateral beam could not be

increased.

[0008] The present invention has been made to solvelibeeaproblems and has a purpose

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



such that each joining section has a thickneskartdp-bottom direction smaller than that of the
intermediate section.

In the bogie frame for railroad vehicle, prefesalihe lateral beam has upper and lower
surfaces each changing through shoulder portiook sfwping from the intermediate section to

the joining sections so that the upper surfacethadower surface are symmetric.

[0011] In the bogie frame for railroad vehicle, prefesalihe lateral beam has upper and
lower surfaces, one of the surfaces changing thraigulder portions each sloping from the
intermediate section to the joining sections sd tha upper surface and the lower surface are
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



frame for railroad vehicle enables easy mountinglevices. For example, the intermediate
section allows mounting of a motor in a positiommnan axle, while the joining section provides

a wide space in which a unit brake is placed betvibe joining section and a wheel.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] FIG. 1 is a perspective view of a bogie frame farlroad 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



embodiment, corresponding to the I-I section in.RAG

FIG. 14 is a view showing a joining portion betwee side beam and a lateral beam in a
bogie frame for railroad vehicle in a fifth embodint;

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.



[0017] The bogie frame 1, different from the conventional 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 alongitudinal
direction (the X direction in the figure). The lateral beam 13 includes right and left joining
sections 31 penetrating through the side beams 12 and an intermediate section 32 having an
oblong through hole 33. Each joining section 31 has an oblong cross-section and a
predetermined width. The intermediate section 32 is formed to be wider than the joining

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

[0018] Each joining section 31 is designed to be oblong in cross-section in order to have no
corners that cause stress concentration in a joining hole of the side beam 12 through which the
joining section 31 penetrates. On the other hand, the intermediate section 32 is configured with
flat surfaces to facilitate mounting of a motor and others thereon, so that corners are present.
Herein, FIG. 2 is a perspective view of a first workpiece pattern of the lateral beam 13. This
shows a configuration corresponding to the lateral beam 13 divided into the front-rear direction
of the bogie frame, i.e., a pair of lateral-beam members 30 to be welded together to form one
lateral beam 13. Each lateral-beam member 30 is made of a steel plate of about 15 mm in
thickness by drawing in hot press molding and, as needed, subjected to cutting to arrange the

shape.

[0019] The lateral-beam member 30 is formed such that each of joining portions 310
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 cross-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 angular U shape. The joining portions 310 and the intermediate

portion 320 have straight open ends 311 and 321 respectively, and the shoulder portions 330
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have curved open ends 331.

[0020] The pair of lateral-beam members 30 produced by press molding are arranged such
that the open ends 311 of the joining portions 310 are placed in contact with each other, so that
the open end 321 of the intermediate portion 320 and the open ends 331 of the shoulder portions
330 form the oblong through hole 33 as shown in FIG. 1. To the open end 321 of the
intermediate portion 320 and the open ends 331 of the shoulder portions 330, a plate 341 for
hole is welded as shown in FIG 1 to close the openings of the lateral-beam members 30.
Further, an oblong cover plate 342 is welded to an open end of each joining section 31. To the
|ateral-beam members 30 before joined, the reinforcing plates 38 are joined in positions 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 in thickness by press
molding as with the lateral-beam member 30. The side-beam member 20 is formed, at both
ends, with wide spring-cap portions 21 which will be formed as spring caps. An intermediate
portion 22 is formed between the spring cap portions 21 located at both ends. This
intermediate portion 22 is positioned lower than the spring cap portions 21 by including
downward sloping portions. The intermediate portion 22 is smaller in a width direction than
the spring cap portions 21 and therefore is larger in a height direction to ensure rigidity even

when the |ateral beam 13 penetrates through the intermediate portion 22.

[0022] The side-beam member 20 has an angular U-shaped cross-section having a lower
open end to which a lower plate is welded, resulting in a tubular form. At each end portion of
the side-beam member 20 in its longitudinal direction, as shown in FIG. 1, a plate 251 is welded
to have beveled corners.  Each spring cap portion 21 is formed with a through hole 201 to form

a spring cap including the lower plate. The bogie frame 1 consists of the side beams 12 and the
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lateral beam 13 formed as above. Specifically,jtheing sections 31 of the lateral beam 13
are inserted in the oblong through holes formethéintermediate portions 22 of the side beams

12 and joining portions are welded along the oblshape to the side beams 12.

[0023] Herein, FIG. 4 is a simplified plan view showingstate where a motor and a unit
brake are mounted on the bogie frame 1. Spedyicalmotor 121 and a unit brake 123 are
mounted on the intermediate section 32 and thengirsection 31 of the lateral beam 13,
respectively. The intermediate section 32 promgdin the front-rear direction (the Y
direction) than the joining sections 31 is closerthe axle 131. Accordingly, the motor 121
mounted on the intermediate section 32 and the gedrl122 mounted on the axle 131 are
located close to each other. On the other hamdjdining section 31 of the lateral beam 13 is
recessed in the front-rear direction than the mestiate section 32, thus ensuring a wide space
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
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inserting through the through hole 33 of the ldteeam 13. In the through hole 33, a stopper
not shown or the like is attached to a side surfaficéhe plate 341 to mechanically stop the
vehicle body that vibrates laterally. In this resp the bogie frame 1 is configured such that
the through hole 33 of the lateral beam 13 is ofplgroviding a wide area, so that the stopper
and others as well as the center pin can be atfattheéhe lateral beam 13 and thus a work

thereof is easy.

[0026] FIG. 5 is a perspective view of a second workpipatern of the lateral beam 13.
This shows a configuration corresponding to therkdtbeam 13 divided into the top-bottom
direction, i.e., a pair of lateral-beam memberstd®e welded to form one lateral beam 13.
Each lateral-beam member 40 is also made of a gi&tel by press molding.

Each lateral-beam member 40 includes joining pogi410 corresponding to the joining
sections 31 of the lateral beam 13 and an interatedportion 420 corresponding to the
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
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or the like can be added to the lateral-beam mesnd@rwhich are halved members by an easy
attachment work. Welded portions of the lateradafhenembers 40 separated in the top-bottom
direction are located in a curved surface or adlatace of the completed lateral beam 13, not in
a corner. Thus, stress caused by bending or twistioes not concentrate on the welded

portions.

[0029] FIG. 6 is a perspective view of a third workpiguattern of the lateral beam 13.
This shows a configuration corresponding to therkdtbeam 13 divided into the top-bottom
direction, as with the second workpiece pattem, ia pair of lateral-beam members 50 to be
welded to form one lateral beam 13. The lateralAbenembers 50 are also made of a steel
plate by press molding.

Each lateral-beam member 50 includes joining pogi510 corresponding to the joining
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 throingthe 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.
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[0031] The third workpiece pattern in which the lateraglam 13 is formed as a single
component can also achieve a reduced amount ofialatnd thus weight and cost of the bogie
frame 1 can be reduced. Further, the lateral b¥ans designed so that a reinforcing member
or the like can be added to the lateral-beam mesnb@rwhich are halved members by an easy
attachment work. Welded portions of the lateraafhenembers 50 separated in the top-bottom
direction are located in a curved surface or adlatace of the completed lateral beam 13, not in
a corner. Thus, stress caused by bending or twistioes 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
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in the front-rear direction. Furthermore, when kueral beam 13 consists of the lateral-beam
members 40 shown in FIG. 5 (the same applies ttatieeal-beam members 50 shown in FIG. 6),
the auxiliary air chambers are partitioned as shawRIG. 8. Specifically, an opening of the
one lateral-beam member 40 is closed in advancea hpartition plate 45, and then the
lateral-beam members 40 are mated and welded t@gdth each other, thereby forming
auxiliary air chambers partitioned in the top-battalirection. When the upper and lower
auxiliary air chambers are provided as shown in.RBGthe lower auxiliary air chamber is

communicated with the air spring with a pipe natwh formed through the partition plate 45.

[0034] (Second Embodiment)

Meanwhile, bogie configurations are different beéw railroad vehicles according to the
types of vehicles. Thus, mounting height of eaekick such as a motor and a unit brake is
also different. When a conventional bogie is clehop design to the bogie frame 1 shown in
FIG. 1, each device such as a motor may not bettjrsmounted. In particular, since the motor
121 is placed close to the gear unit 122 by thermeédiate 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
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the position of each side beam 12 in the vertigadation is changed, other design changes are

required.

[0036] Therefore, a bogie frame adaptable to existingagsvwhile keeping the effects of
the lateral beam disclosed in the first embodimemiroposed below. FIG. 9 is a perspective
view of a bogie frame in a second embodiment andlai or identical parts to those in the first
embodiment are explained with the same refererpessas those in the first embodiment.  This
bogie frame 2 is configured so that a lateral bd&penetrates through two right and left side
beams 12 and is integrally welded thereto and desido increase the flexibility of the joining
positions of the lateral beam 16 to the side beds The lateral beam 16 consists of right and
left joining sections 61 each having a flattenedpsh in cross-section when seen from a
longitudinal direction (the X direction), the jong sections 61 penetrating through the side
beams 12, and an intermediate section 62 havingblong through hole 64. When seen from
the front-rear direction (the Y direction), eacimjag section 61 has a smoothly curved edge and

the intermediate section 62 has a flat edge.

[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.
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[0038] FIG. 11 is a side view of a joining portion betwemne side beam 12 and the lateral
beam 16, seen from the X direction in FIG. 9. Herehe lateral beam 13 of the first
embodiment is indicated by a chain double-dashsal li As seen from this figure, each joining
section 61 of the lateral beam 16 is designed taviger than the joining sections 31 of the
lateral beam 13 and accordingly to be thinner iickimess in the vertical direction than the
joining sections 31. The lateral beam 16 having thinner joining sections 61 enables
displacement of the joining positions to the sigarns 12 in a wider range as compared with the
lateral beam 13. On the other hand, the joinirgjiees 61 being thinner in thickness are larger

in the width direction than the joining sectionst8lprevent decrease in strength.

[0039] One example of concrete sizes of the lateral beE3rend 16 is shown. The lateral
beams 13 and 16 are made of 15-mm thickness slaelspby press molding. Each joining
section 61 of the lateral beam 16 is of an oblomgpe including semi-circular portions 611 at
both ends and straight portions 612 joining betwibensemi-circular portions 611. A radius R
of each semi-circular portion 611 is 67.6 mm arldragth 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
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have a large width, a modulus of section of eaating section 61 is approximately equal to the

value of each joining section 31 of the first eminoeht, thereby ensuring necessary strength.

[0041] (Third Embodiment)

The lateral beam 16 of the second embodiment enrasuch a manner that symmetrical
upper and lower lateral-beam members are madedsgpnolding as with those shown in FIG. 5,
and then overlaid one on the other. This configonaneeds only one kind of a mold. Instead
of such a configuration, the invention may be aguplito other configurations including

asymmetrical upper and lower lateral-beam members.

[0042] FIG. 12 is a side view of a lateral beam of a bogame of a third embodiment,

taken along the line I-I in FIG. 9 as with FIG. 10The side beams 12 are similar in

configuration to those in the aforementioned emimatiits and thus a drawing of the entire
bogie frame is omitted, and hence FIG. 12 showsl@ \sew 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
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bogie frame 3 is configured so that the joiningipos of the lateral beam 17 is changed to a
higher position. Alternatively, to change the jam position to a lower position, the lateral

beam 17 may simply be reversed upside down.

[0044] (Fourth Embodiment)

In the case of the upper and lower asymmetric igardition, a lateral beam may be
formed with shoulder portions as shown in FIG. 1BIG. 13 is a side view of a lateral beam of
a bogie frame of a fourth embodiment, taken aldrgline I-1 in FIG. 9 as with FIG. 10. The
side beams 12 are similar in configuration to thoséhe aforementioned embodiments and a
drawing of the entire bogie frame is omitted, am@.A.3 shows a side view of a lateral beam 18
which is a characteristic portion. The lateralrneE8 of the bogie frame 4 includes upper and
lower surfaces similarly changing through shoulgertions 83 sloping from joining sections 81
to an intermediate section 82 so that the positbthe intermediate section 82 is located in a
position higher than the joining sections 81. TJdiaing sections 81, the intermediate section

82, and the shoulder portions 83 have a nearlyldhitkness.

[0045] The bogie frame 4 of the present embodiment isfigored so that the 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.
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[0046] (Fifth Embodiment)

Meanwhile, in the second embodiment, the lateidtiwis made larger in association with
the vertical thickness is made thinner as showfI®d. 11 to ensure necessary strength. In
consideration of the modulus of section, the csegional shape of each joining section may be
changed to increase a geometric moment of inertgpecifically, each joining section 91 of a
lateral beam 19 is formed to have such a crosseseas shown in FIG. 14. In a bogie frame 5
of the fifth embodiment, to be specific, circularpons 911 each having a larger diameter than

a straight portion 912 are formed at both end$efstraight portion 912.

[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.
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CLAIMS

1. A bogieframefor railroad vehicle, wherein

asingle 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 afront-rear direction along arail,

the lateral beam includes right and left joining sections joined 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 flattened
shape having a width in the front-rear direction larger than a thickness in a top-bottom
direction, 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
defining the through hole, and

the intermediate 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
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 mounting of the

brakes inside the side beams.

2. Thebogie frame for railroad vehicle according to claim 1, wherein the lateral beam is
configured such that each joining section has a thickness in the top-bottom direction smaller

than that of the intermediate section.

3. The bogie frame for railroad vehicle according to claim 2, wherein the lateral beam
has upper and lower surfaces each changing through shoulder portions each sloping from

the intermediate section to the joining sections so that the upper surface and the lower
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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 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.

5. The bogie frame for railroad vehicle according to clam 2, wherein each joining
section has end portions in the front-rear direction, each end portion being formed as a
circular portion having a diameter larger than the thickness of a portion located between

the end portions.

6. Thebogie 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 according to any one of claims 1 to 6, wherein
the lateral beam includes a pair of lateral-beam members made of steel plates by press
molding, the lateral-beam members being configured as two parts separated in the
front-rear direction or in the top-bottom direction and integrally joined to each other by

welding.

8. Thebogie frame for railroad vehicle according to any one of claims 1 to 7, wherein 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 of the bogie frame.
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