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(57)  Abogie frame (1) for a railroad vehicle, provided

with a lateral beam body optimally shaped for the ar-

rangement of equipment on the bogie. In the bogie frame
(1), alateral beam (13) disposed in the left-right direction

which is the direction in which the rail ties extend is joined

to left and right side beams (12) arranged so as to extend
in the front-rear direction which is the direction in which
the rails extend. The lateral beam (13) has a flat shape
having a width in the front-rear direction greater than the
thickness thereof in the top-bottom direction, and the lat-
eral beam (13) is provided with left and right joining sec-
tions (31) joined to the side beams (12), and also with an
intermediate section (32) sandwiched between the left
and right joining sections (31). The width of the interme-
diate section (32) in the front-rear direction is greater than
the width of the joining sections (31) in the front-rear di-

rection. A through-hole (33) is formed in the intermediate
section (32).
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Description
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.

BACKGROUND 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 and rear, lateral beams arranged to extend in
a rail-tie or sleeper direction (a right-left direction of the
bogie frame), the side beams and the lateral beams being
joined to each other. Conventionally, various configura-
tions are proposed 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
1 listed below. A bogie frame 100 for railroad vehicle
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 configured with top
plates 112 and bottom plates 113.

[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.

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
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Conventional bogie frames for railroad vehicle,
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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, de-
vices such as a motor 121 and a unit brake 123 placed
in positions as shown in FIG. 16 have the following prob-
lems in their mounting states.

[0006] For example, the motor 121 and the gear unit
122 to rotate an axle 131 are preferably placed near the
axle 131. Itis therefore necessary to place the motor 121
far from the lateral beams 102. To mount the motor 121,
a bracket 135 is used to place the motor 121 apart from
the lateral beam 102. On the other hand, the unit brake
123 is mounted between a wheel 132 and the lateral
beam 102. However, a space between the wheel 132
and the lateral beam 102 is narrow and hence the unit
brake 123 is placed very close to the lateral beam 102.
To enable placement in such a narrow space, the unit
brake 123 is processed so that its main body includes a
recess to avoid the lateral beam 102.

[0007] Accordingly, the conventional bogie frame for
railroad vehicle needs special mounting structures de-
signed according to respective devices. Further, in the
case where the lateral beam 102 is made of a round steel
pipe, it is difficult to weld the bracket 135 and others to
the lateral beam 102, 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, the lateral beam made
of a steel pipe could not be internally added with a rein-
forcing material or member. Thus, strength of this lateral
beam could not be increased.

[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 de-
vices 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 single lateral beam placed to extend in a left-
right direction along a rail-tie is joined to right and left
side beams arranged to extend in a front-rear direction
along arail, the lateral beam includes right and left joining
sections joined to the side beams and an intermediate
section provided between the right and left joining sec-
tions, 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 width ofthe intermediate section in the front-
rear direction is larger than the width of each joining sec-
tion in the front-rear direction, and the intermediate sec-
tion is formed with a through hole.
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[0010] In the bogie frame for railroad vehicle, prefera-
bly, 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.

In the bogie frame for railroad vehicle, preferably, the
through hole formed in the intermediate section has an
oblong shape extending in a left-right direction.

In the bogie frame for railroad vehicle, preferably, 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.

In the bogie frame for railroad vehicle, preferably, the
lateral beam has upper and lower surfaces each chang-
ing through shoulder portions each sloping from the in-
termediate section to the joining sections so that the up-
per surface and the lower surface are symmetric.
[0011] In the bogie frame for railroad vehicle, prefera-
bly, 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 sec-
tions 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 formed as a circular portion hav-
ing a diameter larger than the thickness of the interme-
diate section.

In the bogie frame for railroad vehicle, preferably, the
lateral beam is formed with sloping shoulder portions be-
tween 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.
[0012] In the bogie frame for railroad vehicle, prefera-
bly, the lateral beam includes a pair of lateral-beam mem-
bers 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.

In the bogie frame for railroad vehicle, preferably, a par-
tition 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 beam is
designed such that the intermediate section is larger in
width in the front-rear direction than the joining section.
Thus, the bogie frame for railroad vehicle enables easy
mounting of devices. For example, the intermediate sec-
tion 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]
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FIG. 1 is a perspective view of a bogie frame for
railroad vehicle in a first embodiment;

FIG. 2 is a perspective view of a first workpiece pat-
tern 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 of the
bogie frame for railroad vehicle shown in FIG 1;
FIG. 4 is a simplified plan view showing a state where
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 workpiece
pattern of a lateral beam of the bogie frame for rail-
road vehicle shown in FIG 1;

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

FIG. 7 is a perspective view showing a state where
a partition plate for an auxiliary is chamber are at-
tached in a lateral-beam member of the first work-
piece pattern shown in FIG. 2;

FIG. 8 is a perspective view showing a state where
a partition plate for an auxiliary air chamber is at-
tached in a lateral-beam member of the second
workpiece pattern shown 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 along
aline |-l in FIG. 9;

FIG. 11 is a view showing a joining portion between
the 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 bogie
frame for railroad vehicle in a third embodiment, cor-
responding to the I-I section in FIG. 9;

FIG. 13 is a side view of a lateral beam of a bogie
frame for railroad vehicle in a fourth embodiment,
corresponding to the I-l section in FIG. 9;

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

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]

1
12
13
30
31
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33

Bogie frame for railroad vehicle
Side beam

Lateral beam

Lateral-beam member

Joining part

Intermediate part

Through hole
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MODE FOR CARRYING OUT THE INVENTION

[0016] A detailed description of a preferred embodi-
ment 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 ac-
companying drawings. FIG. 1 is a perspective view of
the bogie frame in the first embodiment. 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 extend in a rail-tie or sleeper direction and
penetrate through the side beams 12, and the side beams
12 and the lateral beam 13 are welded to each other in
the penetrating portions. In the figures, a Y axis direction
represents a front-rear direction of the bogie frame, cor-
responding to the rail direction, and an X axis direction
represents a left-right direction of the bogie frame 1, cor-
responding to the rail-tie or sleeper direction.

[0017] The bogie frame 1, different from the conven-
tional 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 thick-
ness direction and to have a flattened shape in section
when seen in a longitudinal 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 interme-
diate 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] Eachjoiningsection 31isdesignedtobe 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 correspond-
ing to the lateral beam 13 divided into the front-rear di-
rection 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 by drawing in hot press mold-
ing 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 inter-
mediate 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 in-
termediate portion 320 has an angular U-shaped cross-
section with a flat bottom, not a curved bottom. Thus,
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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 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 por-
tions 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,
aplate 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 lateral-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 aux-
iliary 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 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 be-
tween 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 lateral 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 lon-
gitudinal 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 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 81 and a unit
brake 83 are mounted on the intermediate section 32 and
the joining section 31 of the lateral beam 13, respectively.
The intermediate section 32 protruding in the front-rear
direction (the Y direction) than the joining sections 31 is
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closer to the axle 91. Accordingly, the motor 81 mounted
on the intermediate section 32 and the gear unit 82
mounted on the axle 91 are located close to each other.
On the other hand, the joining section 31 of the lateral
beam 13 is recessed in the front-rear direction than the
intermediate section 32, thus ensuring a wide space to
mount the unit brake 83. Accordingly, this bogie frame 1
can eliminate the need to adjust the position of the motor
81 in the front-rear direction with a bracket to mount the
motor 81. Further, this wide space allows the unit brake
83 to be mounted with high flexibility.

[0024] Further, the bogie frame 1 including the lateral
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.
This facilitates a work of inserting a reinforcing member
before joining. Welded portions of the lateral-beam mem-
bers 30 separated in the front-rear direction are located
in the upper and lower flat surfaces of the completed
lateral beam 13. Thus, stress caused by bending or twist-
ing does not concentrate on the welded portions. Since
a single lateral beam 13 is welded to the side beams 12,
there is no need to work in a narrow space between two
lateral beams. 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 and
a vehicle body is attached by inserting through the
through hole 33 of the lateral beam 13. In the through
hole 33, a stopper not shown or the like is attached to a
side surface of the plate 341 to mechanically stop the
vehicle body that vibrates laterally. In this respect, the
bogie frame 1 is configured such that the through hole
33 ofthe lateral beam 13 is oblong, providing a wide area,
so that the stopper and others as well as the center pin
can be attached to the lateral beam 13 and thus a work
thereof is easy.

[0026] FIG. 5 is a perspective view of a second work-
piece pattern of the lateral beam 13. This shows a con-
figuration 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.

Each lateral-beam member 40 includes joining portions
410 corresponding to the joining sections 31 of the lateral
beam 13 and an intermediate portion 420 corresponding
to the intermediate section 32. The intermediate portion
420 is wider than the joining portions 410 and is formed
at its center with an oblong through hole 431. Edge por-
tions 411 of each joining portion 410 are smoothly curved,
whereas edge portions 421 of the intermediate portion
420 are flat.

[0027] The pair of lateral-beam members 40 are over-
laid one onthe other and their contact portions are welded
to each other. Atthattime, a reinforcing plate or a partition
plate for an auxiliary air chamber is providedin the lateral-
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beam members 40 as needed. Thereafter, the plate 341
is welded along the oblong shape of the through hole 431
as shown in FIG. 1, the oblong closing plates 342 are
welded to the ends of the joining portions 410 to close
their openings. In this way, a single lateral beam 13
shown in FIG. 1 is completed.

[0028] The second workpiece pattern in which the lat-
eral beam 13 is formed as a single component can
achieve a reduced amount of material, and thus weight
and cost of the bogie frame 1 can be reduced. Further,
the lateralbeam 13 is designed so that areinforcing mem-
ber 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, notin a corner. Thus, stress caused by bending
or twisting does not concentrate on the welded portions.
[0029] FIG. 6is aperspective view of a third workpiece
pattern of the lateral beam 13. This shows a configuration
corresponding to the lateral beam 13 divided into the top-
bottom direction, as with the second workpiece pattern,
i.e., a pair of lateral-beam members 50 to be welded to
form one lateral beam 13. The lateral-beam members 50
are also made of a steel plate by press molding.

Each lateral-beam member 50 includes joining portions
510 corresponding to the joining sections 31 of the lateral
beam 13 and an intermediate portion 520 corresponding
to the intermediate section 32. The intermediate portion
520 is wider than the joining portions 510 and is formed
at its center with an oblong through hole 530. Each lat-
eral-beam member 50 includes bent edge portions 511,
521, and 531 in both end portions in a width direction and
a circumferential edge of the through hole 530. The edge
portions 511 of each joining portion 510 are smoothly
curved, whereas the edge portions 521 of the intermedi-
ate portion 520 and the edge portions 531 of the through
holes 530 are flat.

[0030] The pair of lateral-beam members 50 are over-
laid one onthe other and their contact portions are welded
to each other. At that time, the upper and lower edge
portions 531 of the through holes 530 are welded to each
other, thus forming a configuration corresponding to the
plate 341 shown in FIG. 1. When the lateral-beam mem-
bers 50 are to be welded to each other, a reinforcing plate
or a partition plate for an 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 beam 13 shown in FIG. 1 is completed.
[0031] The third workpiece pattern in which the lateral
beam 13 is formed as a single component can also
achieve a reduced amount of material, and thus weight
and cost of the bogie frame 1 can be reduced. Further,
the lateralbeam 13 is designed so that areinforcing mem-
ber or the like can be added to the lateral-beam members
50 which are halved members by an easy attachment
work. Welded portions of the lateral-beam members 50
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separated in the top-bottom direction are located in a
curved surface or a flat surface of the completed lateral
beam 13, notin a corner. Thus, stress caused by bending
or twisting does not concentrate on the welded portions.
Further, since the edge portions 531 are formed in the
circumferential edges of the through holes 530, they
serve as the plate 341. Thus, the number of works can
be reduced.

[0032] The bogie frame 1 is provided with spring re-
tainers 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 auxiliary air chamber and each air spring to exhibit a
viscose damping property. In the lateral beam 13, two
partitioned auxiliary air chambers are provided for the
right and left air springs. Specifically, a partition plate is
welded to one of the lateral-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] Forinstance, the auxiliary air chambers are not
only simply partitioned into right and left chambers but
also partitioned as shownin FIG. 7 when the lateral beam
13 consists of the lateral-beam members 30 shown in
FIG. 2. Specifically, an opening of one of the lateral-beam
members 30 is closed in advance by a partition plate 35,
and then the lateral-beam members 30 are mated and
welded together to each other, thereby forming auxiliary
air chambers partitioned in the front-rear direction. Fur-
thermore, when the lateral beam 13 consists of the lat-
eral-beam members 40 shown in FIG. 5 (the same ap-
plies to the lateral-beam members 50 shown in FIG. 6),
the auxiliary air chambers are partitioned as shown in
FIG. 8. Specifically, an opening of the one lateral-beam
member 40 is closed in advance by a partition plate 45,
and then the lateral-beam members 40 are mated and
welded together to each other, thereby forming auxiliary
air chambers partitioned in the top-bottom direction.
When the upper and lower auxiliary air chambers are
provided as shown in FIG. 8, the lower auxiliary air cham-
ber is communicated with the air spring with a pipe not
shown formed through the partition plate 45.

(Second Embodiment)

[0034] Meanwhile, bogie configurations are different
between railroad vehicles according to the types of ve-
hicles. Thus, mounting height of each device such as a
motor and a unit brake is also different. When a conven-
tional bogie is changed in design to the bogie frame 1
shown in FIG. 1, each device such as a motor may not
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be directly mounted. In particular, since the motor 81 is
placed close to the gear unit 82 by the intermediate sec-
tion 32 of the lateral beam 13, it is difficult to adjust the
height position of the motor 81 with use of a short bracket
for motor connection. On the other hand, to reduce a
manufacturing cost, existing devices are requested to be
used without change. Thus, it is not preferable to replace
the devices according to design changes of the bogie
frame.

[0035] Therefore, it is conceivable to change the join-
ing position of the lateral beam 13 to 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
bogie frame 1, the flexibility of changing the joining po-
sition of the lateral beam 13 in the vertical direction is
very small. On the other hand, if the height of the inter-
mediate portion 22 of each side beam 12 is increased in
order to enhance the flexibility of the joining position, the
bogie weight will be increased. If the position of each side
beam 12 in the vertical direction is changed, other design
changes are required.

[0036] Therefore, a bogie frame adaptable to existing
devices while keeping the effects of the lateral beam dis-
closed in the first embodiment is proposed below. FIG.
9 is a perspective view of a bogie frame in a second
embodiment and similar or identical parts to those in the
first embodiment are explained with the same reference
signs as those in the first embodiment. This bogie frame
2 is configured so that a lateral beam 16 penetrates
through two right and left side beams 12 and is integrally
welded thereto and designed to increase the flexibility of
the joining positions of the lateral beam 16 to the side
beams 12. The lateral beam 16 consists of right and left
joining sections 61 each having a flattened shape in
cross-section when seen from a longitudinal direction
(the X direction), the joining sections 61 penetrating
through the side beams 12, and an intermediate section
62 having an oblong through hole 64. When seen from
the front-rear direction (the Y direction), each joining sec-
tion 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
taken along a line I-1 in FIG 9. The lateral beam 16 has
upper and lower surfaces changing through shoulder por-
tions 63 sloping from the intermediate section 62 to the
joining sections 61 as shown 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 is produced, for example,
in such a manner that a pair of lateral-beam members
as in FIG 5 are made by press molding, and then over-
lapped one on the other and welded together. At that
time, reinforcing members or partition plates for auxiliary
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air chambers or the like are added to the lateral-beam
members as needed. In a portion corresponding to the
through hole 64, a plate 641 is welded along the oblong
shape as shown in FIG. 9 and further oblong closing
plates 642 are welded to both ends of the joining sections
61, thereby closing their openings. Thus, the lateral beam
16 is completed as a single component.

[0038] FIG. 11 is a side view of a joining portion be-
tween one side beam 12 and the lateral 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 seenfrom 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 accord-
ingly to be thinner in thickness in the vertical direction
than the joining sections 31. The lateral beam 16 having
the thinner joining sections 61 enables displacement of
the joining positions to the side beams 12 inawider range
as compared with the lateral beam 13. On the other hand,
the joining sections 61 being thinner in thickness are larg-
er in the width direction than the joining sections 31 to
prevent decrease in strength.

[0039] One example of concrete sizes of the lateral
beams 13 and 16 is shown. The lateral 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 be-
tween the semi-circular portions 611. A radius R of each
semi-circular portion 611 is 67.6 mm and a length L of
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 straight portion 312 has a length of 365 mm. Ac-
cordingly, the joining section 61 is thinner in thickness
by 30 mm and longer in width by 70 mm than the joining
section 31.

[0040] Accordingly, the lateralbeam 16 having the thin
joining sections 61 allows displacement of the joining po-
sitions to the side beams 12in the vertical direction. When
the bogie frame 2 with a joining height of the lateral beam
16 determined according to each vehicle is manufac-
tured, existing devices can be used without changes,
thus resulting in cost reduction. The lateral beam 16 can
also provide the same effects as with the lateral beam
13 of the firstembodiment. For example, the intermediate
section 62 allows the motor 81 and the gear unit 82 (see
FIG. 4) to be mounted in close positions. The joining sec-
tions 61 provide wide space for mounting the unit brakes
83 (see FIG. 4). Since each joining section 61 is designed
to have a large width, a modulus of section of each joining
section 61 is approximately equal to the value of each
joining section 31 of the first embodiment, thereby en-
suring necessary strength.

(Third Embodiment)

[0041] The lateral beam 16 of the second embodiment
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is made in such a manner that symmetrical upper and
lower lateral-beam members are made by press molding
as with those shown in FIG 5, and then overlaid one on
the other. This configuration needs only one kind of a
mold. Instead of such a configuration, the invention may
be applied to other configurations including asymmetrical
upper and lower lateral-beam members.

[0042] FIG 12isaside view of a lateral beam of a bogie
frame of a third embodiment, taken along the line I-I in
FIG 9 as with FIG 10. The side beams 12 are similar in
configuration to those in the aforementioned embodi-
ments 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 asymmetric
upper 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 beam
16 of the second embodiment. Specifically, an upper sur-
face of the lateral beam 17 changes through shoulder
portions 73 sloping from an intermediate section 72 to
joining sections 71 so that the thickness of each joining
section 71 is made thinner.

[0043] Accordingly, in correspondence with a space
generated on the joining sections 71 made thinner, the
joining positions of the lateral beam 17 to the side beams
12 can be displaced 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 ve-
hicle, existing devices can be used without changes, re-
sulting in cost reduction. This lateral beam 17 can also
provide the same effects as with the lateral beam 13 of
the first embodiment in mounting the motor 81 and the
unit brake 83 (see FIG 4) to the intermediate section 72
and the joining sections 71. The bogie frame 3 is config-
ured so that the joining position of the lateral beam 17 is
changed to a higher position. Alternatively, to change the
joining position to a lower position, the lateral beam 17
may simply be reversed upside down.

(Fourth Embodiment)

[0044] In the case of the upper and lower asymmetric
configuration, a lateral beam may be formed with shoul-
der portions as shown in FIG. 13. FIG 13 is a side view
of alateral beam of a bogie frame of a fourthembodiment,
taken along the line I-1in FIG. 9 as with FIG. 10. The side
beams 12 are similar in configuration to those in the afore-
mentioned embodiments and a drawing of the entire bo-
gie frame is omitted, and FIG. 13 shows a side view of a
lateral beam 18 which is a characteristic portion. The
lateral beam 18 of the bogie frame 4 includes upper and
lower surfaces similarly changing through shoulder por-
tions 83 sloping from joining sections 81 to an interme-
diate section 82 so that the position of the intermediate
section 82 is located in a position higher than the joining
sections 81. The joining sections 81, the intermediate
section 82, and the shoulder portions 83 have a nearly
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equal thickness.

[0045] The bogie frame 4 of the present embodiment
is configured so that the height position of the interme-
diate section 82 is adjusted by an inclination of each
shoulder portion 83 without displacing the joining posi-
tions of the lateral beam 18. Accordingly, when the bogie
frame 4 is manufactured with the lateral beam 18 de-
signed according to each vehicle, existing devices can
be used without changes, resulting in cost reduction. The
lateral beam 18 can also provide the same effects as with
the lateral beam 13 of the first embodiment in mounting
the motor 81 and the unit brake 83 (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
position to a lower position, the lateral beam 18 may sim-
ply be reversed upside down.

(Fifth Embodiment)

[0046] Meanwhile, inthe second embodiment, the lat-
eral 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 geometric moment of in-
ertia. Specifically, each joining section 91 of a lateral
beam 19isformed to have such a cross-section as shown
in FIG. 14. In a bogie frame 5 of the fifth embodiment, to
be specific, circular portions 911 each having a larger
diameter than a straight portion 912 are formed at both
ends of the straight portion 912.

[0047] Accordingly, the lateral beam 19 enables dis-
placement of the joining height with respect to the side
beams 12 in the top-bottom direction in correspondence
with the thin thickness of the joining sections 91. When
the bogie frame 5 is manufactured with the lateral beam
19 having a joining height determined according to each
vehicle, existing devices can be used without changes,
resulting in cost reduction.

[0048] The bogie frame of the present invention is ex-
plained in the above embodiments, but is not limited
thereto. The invention may be embodied in other specific
forms without departing from the essential characteristics
thereof.

In the lateral beams 13 and 16 disclosed in the first and
second embodiments, the joining sections 31 and 61 are
designed tobe oblongin cross-section, but may be elliptic
or others in cross-section.

Furthermore, the lateral beams 16, 17, 18, and 19 in the
second through fifth embodiments are configured by as-
sembling the upper and lower lateral-beam members
separated in the top-bottom direction. As shown in FIG.
2 of the first embodiment, alternatively, the lateral beam
may be configured by assembling the front and rear lat-
eral-beam members separated in the front-rear direction.
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Claims

1. A bogie frame for railroad vehicle, wherein

a single lateral beam placed to extend in a left-right
direction along arail-tie 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 sec-
tions joined to the side beams and an intermediate
section provided between the right and left joining
sections, each of the joining sections and the inter-
mediate section having a flattened shape having a
width in the front-rear direction larger than a thick-
ness in a top-bottom direction, the width of the inter-
mediate section in the front-rear direction is larger
than the width of each joining section in the front-
rear direction, and the intermediate section is formed
with a through hole.

2. The bogie frame for railroad vehicle according to

claim 1, wherein each joining section has curved end
faces located in the front-rear direction and the in-
termediate section has flat end faces located in the
front-rear direction.

3. The bogie frame for railroad vehicle according to
claim 1 or 2, wherein the through hole formed in the
intermediate section has an oblong shape extending
in a left-right direction.

4. Thebogie frame for railroad vehicle according to any

one of claims 1 to 3, wherein the lateral beam is
configured such that each joining section has a thick-
ness in the top-bottom direction smaller than that of
the intermediate section.

5. The bogie frame for railroad vehicle according to
claim4, wherein the lateral beam has upper and low-
er surfaces each changing through shoulder portions
each sloping from the intermediate section to the
joining sections so that the upper surface and the
lower surface are symmetric.

6. The bogie frame for railroad vehicle according to
claim4, wherein the lateral beam has upper and low-
er surfaces, one of the surfaces changing through
shoulder portions each sloping from the intermediate
section to the joining sections so that the upper sur-
face and the lower surface are asymmetric.

7. The bogie frame for railroad vehicle according to
claim 4, wherein each joining section has end por-
tions in the front-rear direction, each end portion be-
ing formed as a circular portion having a diameter
larger than the thickness of the intermediate section.

8. The bogie frame forrailroad vehicle according to any
one of claims 1 to 3, wherein the lateral beam is
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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.

The bogie frame for railroad vehicle according to any
one of claims 1 to 8,wherein the lateral beam in-
cludes 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 in-
tegrally joined to each other by welding.

The bogie frame for railroad vehicle according to
claim 9, 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.
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