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(54) Side frame - bolster interface for railcar bogie assembly

(57) A three-piece railcar bogie assembly has two
side frames (103,105) and a bolster extending (16) ex-
tending between the side frames (103,105). Each side
frame (103,105) has spaced columns defining an open-
ing which receives one end of the bolster (16). Each side
frame (103,105) also has forward and rearward lugs
(152,53,100,102) at the columns, both on the inboard
side and the outboard side. Each side frame lug has a

stop surface that is aligned in a facing relationship with
a stop surface of one bolster gib (50,51,52,53). There is
a gap between the opposed side frame lug and bolster
gib stop surfaces. The gap distance is limited to limit the
bogie warp angle. The neighboring side frame lugs
(52,53,100,102) and bolster gibs (50,51,52,53) may be
sized, shaped and spaced so that the bogie warp angle
may be limited to an angle of less than two degrees.
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Description

[0001] The present invention relates to railcar bogie
assemblies and more specifically to squaring of three-
piece railcar bogie assemblies.
[0002] In previous railcar bogie assemblies, wide lat-
erally-extending stop surfaces or lands adjacent to the
side frame wear plates and bolster friction shoe pockets
have been provided to avoid rotation of the bolster about
its longitudinal axis, that is, bolster rotation. Alternative-
ly, bolster rotation stop lugs have been provided at the
inboard face of a side frame column to inhibit rotation of
the bolster in the side frame about the bolster's longitu-
dinal axis. Such rotation about the bolster's longitudinal
axis is known as pitching.
[0003] The bolster may also rotate about a vertical ax-
is. Such rotation of the bolster is known as warping or
lozenging. When the bogie warps, it is unsquare: the
side frames operationally remain parallel to each other,
but one side frame moves slightly ahead of the other in
a cyclic fashion. In bogie warping, the bolster rotates
about its central vertical axis, causing angular displace-
ment of the side frame and bolster longitudinal axes
from a normal relationship. Warping results in wheel
misalignment with respect to the track. It is more pro-
nounced in curved track and usually provides the oppor-
tunity for a large angle-of-attack to occur. Warping can
lead to railcar bogie hunting, that is, a continuous insta-
bility of a railcar wheel set wherein the bogie weaves
down the track in an oscillatory fashion, usually with the
wheel flanges striking against the rail.
[0004] To reduce bogie warping, United States Patent
Application Serial No. 08/950,178, filed on May 2, 1997
and entitled "Improved Bolster Land Arrangement for
Railcar Truck", discloses that the free travel between the
mated bolster and side frames at the side frame col-
umns may be constrained. The clearance or separation
gap between the bolster lands and the side frame col-
umns is reduced.
[0005] However, in some environments, it may be de-
sirable to avoid using a tight clearance between the bol-
ster lands and side frame columns to reduce warping.
For example, in some environments, it may be desirable
to provide closely-spaced surfaces to reduce warping
that can be more easily inspected for wear than at the
bolster lands, or it may be desirable to provide design
alternatives to closely-spaced surfaces at the bolster
and side frame lands.
[0006] The present invention provides a railway bogie
assembly as defined by the attached claims and which
controls bogie warping through constraint of the free
travel between the mated bolster and side frames.
[0007] A preferred embodiment will now be de-
scribed, by way of example only, with reference to the
accompanying drawings in which:

FIG. 1 is an oblique view of a prior art three-piece
railcar bogie assembly;

FIG. 2 is an enlarged oblique view in partial section
of a portion of one side frame and bolster connec-
tion in FIG. 1 at the columns of one side frame;
FIG. 3 is a diagrammatic top plan view of a prior art
three-piece railcar bogie assembly being warped
during negotiation of a curve on a railroad track;
FIG. 4 is a diagrammatic top plan view of a prior art
three-piece railcar bogie assembly at a reference,
normal or as-assembled position;
FIG. 5 is a cross-section of a prior art side frame-
bolster interface of a railcar bogie assembly, with
parts removed for clarity, the side frames and bol-
ster being of the types shown in FIGS. 1-4;
FIG. 6 is a top plan view of a first embodiment of a
side frame incorporating the teachings of the
present invention;
FIG. 7 is a cross-section taken along line 7-7 of FIG.
6;
FIG. 8 is a cross-section of a side frame-bolster in-
terface for a railcar bogie assembly, with parts re-
moved for clarity, the side frame of the type shown
in FIGS. 6, 7 and 9;
FIG. 9 is a partial oblique view of the side frame of
FIG. 6, with part shown in section;
FIG. 10 is a diagrammatic top plan view of a three-
piece railcar bogie assembly of the present inven-
tion at a reference, normal or as-assembled posi-
tion, with the bolster and side frames at a warp ref-
erence position;
FIG. 11 is an oblique view in partial section of an-
other embodiment of a side frame incorporating the
features of the present invention;
FIG. 12 is an oblique view in partial section of an-
other embodiment of a side frame incorporating the
features of the present invention;
FIG. 13 is an oblique view, in partial section and with
parts removed for clarity, of another embodiment of
a side frame-bolster interface;
FIG. 14 is an oblique view, in partial section and with
parts removed for clarity, of another embodiment of
a side frame-bolster interface;
FIG. 15 is an oblique view of a separate stop mem-
ber that may be mounted on a side frame or bolster
in accordance with the teachings of the present in-
vention;
FIG. 16 is an oblique view of an alternate stop mem-
ber that may be mounted on a side frame or bolster
in accordance with the teachings of the present in-
vention; and
FIG. 17 is a cross-section of a wide land type of side
frame and bolster for a railcar truck assembly, show-
ing one side frame-bolster interface, with parts re-
moved for clarity, incorporating the features of the
present invention.

[0008] Railcar bogie assembly 10 in FIG. 1 is a rep-
resentative three-piece bogie assembly for a freight rail-
car (not shown). Assembly 10 has a first side frame 12,
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a second side frame 14 and bolster 16 extending be-
tween generally central openings 18, 20, which open-
ings 18, 20 are between forward side frame column 17
and rearward side frame column 19, of the first and sec-
ond side frames 12, 14, respectively. In FIGS. 1 and 4,
railcar bogie assembly longitudinal axis 34 is generally
parallel to side frame longitudinal axes 36, 38. Bolster
longitudinal axis 40 is generally perpendicular to railcar
bogie longitudinal axis 34 and to side frame longitudinal
axes 36, 38 at the as-assembled position shown in
FIGS. 1 and 4, corresponding with a warp reference po-
sition. First axle and wheel set 22 and second axle and
wheel set 24 extend between side frames 12, 14 at their
opposite forward ends 26 and rearward ends 28, re-
spectively. The side frames 12, 14 are generally parallel
to each other at the reference, as-assembled condition
shown in FIGS. 1 and 4. First bolster end 30 is nested
in first side frame opening 18 and second bolster end
32 is nested in second side frame opening 20.
[0009] The connection of bolster 16 in openings 18
and 20 is similarly configured for either side frame 12,
14, and the following description will be provided for the
connection of bolster first end 30 at the first side frame
opening 18, but the description will also be applicable
to the connection of the bolster second end 32 in second
side frame opening 20. The first bolster end 30 has ex-
posed bolster columns 42, 44 between outboard gibs
50, 51 and spaced inboard gibs 52, 53 on both the for-
ward side 37 and rearward side 39 of the bolster (see
FIGS. 2 and 4-5). Each bolster column 42, 44 may have
friction shoe pockets, shown at 41 and 43 in FIG. 2.
There may be friction shoes 46, 48 in each friction shoe
pocket. The bolster may have a constant control type of
friction shoe or a variable control type of friction shoe,
having a vertical wearing surface 47, or the bolster col-
umns 42, 44 may comprise a continuum between the
gibs 50, 52 and between gibs 51, 53, as disclosed in
United States Patent Application Serial No. 08/850,178
entitled "Improved Bolster Land Arrangement for Railcar
Truck", filed on May 2, 1997 by V. Terrey Hawthorne,
Charles Moehling, Charles P. Spencer and Terry L.
Pitchford, which is incorporated by reference herein in
its entirety. At each end of the bolster 16, friction shoe
pockets 41, 43 and friction shoes 46, 48 as well as bol-
ster columns 42, 44 are longitudinally arranged on for-
ward side wall 37 and rearward side wall 39 of bolster
16, respectively. A wear plate 49 may be attached to
each side frame column 17, 19 to bear against the wear-
ing surfaces 47.
[0010] As shown in FIGS. 2-5, the illustrated prior art
side frame 12 has an inboard side 56, and an outboard
side 57. As shown in FIG. 5, each side frame forward
column 17 includes an inboard web 21, an outboard web
23, and a transverse web 25 between the inboard and
outboard column webs. Each side frame rearward col-
umn 19 includes an inboard web 27, an outboard web
29 and a transverse web 31 between the inboard and
outboard column webs. Each side frame opening 18, 20

is between the opposed transverse webs 25, 31 of the
columns 17, 19 of the two side frames 12, 14.
[0011] As shown in FIGS. 2-5, there is a forward ro-
tation stop lug 54 on the inboard side 56 of the forward
column 17 of the side frame and a rearward rotation stop
lug 55 on the inboard side 56 of the rearward column
19. The forward rotation stop lug 54 extends toward the
bogie assembly central longitudinal axis 34 from the for-
ward inboard column web 21 and is aligned opposite the
forward inboard bolster gib 52. The rearward rotation
stop lug 55 extends toward the bogie assembly central
longitudinal axis 34 from the rearward inboard column
web 27 and is aligned opposite the rearward inboard
bolster gib 53. Each rotation stop lug 54, 55 has a stop
surface 58 spaced from and parallel to a stop surface
60 on the inboard bolster gibs 52, 53. There is a gap 62
between the opposed stop surfaces 58, 60 of each of
the opposed rotation stop lugs and the gibs. The gap
distance is shown at "a" in FIG. 5, and may be, for ex-
ample, about 3/32 inch (2.38 millimeters), as disclosed
in United States Patent No. 3,109,387 (1963) to Carl E.
Tack and entitled "Side Frame-Bolster Interlocking Ar-
rangement for Snubbed Trucks" The gap distance has
generally been set in these prior art designs to control
rotation of the bolster 16 about its longitudinal axis 40.
While some freedom of relative rotation between the
bolster 16 and the side frame 12 and relative to a hori-
zontal plane has been required to allow the bogie as-
sembly to traverse tracks of varying elevations, the op-
posed stop surfaces 58, 60 of the rotation stop lugs 54,
55 and inboard bolster gibs 52, 53 have restricted this
relative rotation to a pre-determined range of motion, as
described in United States Patent No. 3,109,387.
[0012] Bogie warping involves rotation of the bolster
16 about a vertical axis, such as central vertical axis 64
in FIGS. 3-4, so that the longitudinal axes 36, 38 of the
side frames 12, 14 and longitudinal axis 40 of the bolster
16, respectively, are no longer perpendicular. An exam-
ple of such undesirable warping is illustrated in FIG. 3,
wherein the angle "α" is the truck warp angle, that is,
the angle defined by the side frame longitudinal axis 38
with a reference line 65 that is perpendicular to the bol-
ster longitudinal axis 40; the bogiewarp angle "α" is also
the angle defined by the bolster central longitudinal axis
40 with a reference line 66 that is perpendicular to the
side frame longitudinal axes 36, 38. Thus, the bogie
warp angle corresponds with the angular displacement
of the bolster longitudinal axis 40 and the side frame
longitudinal axes 36, 38 from the warp reference posi-
tion shown in FIG. 4. As disclosed in United States Pat-
ent Application Serial No. 08/850,178 entitled "Im-
proved Bolster Land Arrangement for Railcar Truck",
filed on May 2, 1997, bogie warping is problematic: it
can lead to premature wearing of the wheels, and can
lead to increased hunting and poor curving performance
of the bogie assemblies.
[0013] In the present invention, the problem of bogie
warping is addressed. Outboard lugs or stops 100, 102
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are provided on each side frame 12, 14, opposite and
aligned with the bolster outboard gibs 50, 51, and the
gaps 62, 104 are restricted between all of the aligned
inboard and outboard side frame lugs 54, 55, 100, 102
and the inboard and outboard bolster gibs 50, 51, 52,
53. With the gaps 62, 104 restricted on both the inboard
56 and outboard 57 sides, the permissible range of rel-
ative rotation of the bolster 16 about a vertical axis such
as central vertical axis 64 is restricted. With the range
of rotation about vertical axis 64 restricted, the bogie
warp angle α may be controlled and minimized.
[0014] A first embodiment of a side frame 103 embod-
ying the principles of the present invention is illustrated
in FIGS. 6-8, and such a side frame 103 with a bolster
16 is shown in cross-section in FIG. 9. As there shown,
like reference numerals have been used for like parts of
the side frames and bolster shown in FIGS. 1-4. In the
first illustrated embodiment, forward and rearward out-
board lugs 100, 102 are included on the side frame 103,
with a gap 104 between stop surfaces 106 of the side
frame outboard lugs 100, 102 and stop surfaces 108 of
the outboard bolster gibs 50, 51. This gap 104 and the
gap 62 between the stop surfaces 58 of the inboard side
frame lugs 54, 55 and the opposing stop surfaces 60 of
the inboard bolster gibs 50, 51 may be substantially re-
stricted to control and limit the bogie warp angle α.
[0015] In the first embodiment of the present inven-
tion, the forward outboard lug 100 extends outwardly
from the outboard web 23 of the forward side frame col-
umn 17. The rearward outboard lug 102 extends out-
wardly from the outboard web 29 of the rearward side
frame column 19.
[0016] At least a part of the stop surface 106 of the
forward outboard side frame lug 100 faces rearward and
is generally perpendicular to the side frame longitudinal
axis 36. At least a part of the stop surface 108 of the
forward outboard bolster gib 50 is in a facing relationship
with at least a part of the stop surfaces 106 of the forward
outboard side frame lug 100, and at least parts of the
stop surfaces 106, 108 are in proximity to each other.
Together, the outboard forward side frame lug 100 and
outboard forward bolster gib 50 at one end 30 of the bol-
ster define an outboard forward neighboring side frame
lug and gib, shown in FIGS. 8 and 10. At least a part of
the stop surface 106 of the rearward outboard side
frame lug 102 faces forward and is generally perpendic-
ular to the side frame longitudinal axis 36. At least a part
of the stop surface 106 of the rearward outboard side
frame lug 102 is in a facing relationship with the rear-
ward facing stop surface 108 of the rearward outboard
bolster gib 51, and the stop surfaces 106, 108 are in
proximity to each other. Together, the outboard rearward
side frame lug 102 and outboard rearward bolster gib
51 at one end 30 of the bolster define an outboard rear-
ward neighboring side frame lug and gib, shown in
FIGS. 8 and 10. On the inboard side, at least a part of
the stop surface 58 of the inboard forward side frame
lug 54 faces rearward and is generally perpendicular to

the side frame longitudinal axis 36. At least a part of the
stop surface 58 of the inboard forward side frame lug 54
is in a facing relationship with at least a part of the stop
surface 60 of the inboard forward bolster gib 52. Togeth-
er, the inboard forward side frame lug 54 and inboard
forward bolster gib 52 at one end 30 of the bolster define
an inboard forward neighboring side frame lug and gib,
as shown in FIGS. 8 and 10. At least a part of the stop
surface 58 of the inboard rearward side frame lug 55
faces forward and is generally perpendicular to the side
frame longitudinal axis 36. At least a part of the stop
surface 58 of the inboard rearward side frame lug 55 is
in a facing relationship with at least a part of the stop
surface 60 of the inboard rearward bolster gib 53. To-
gether, the inboard rearward side frame lug 55 and in-
board rearward bolster gib 53 at one end of the bolster
30 define an inboard rearward neighboring side frame
lug and gib, as shown in FIGS. 8 and 10. As shown in
FIG. 10, both side frames are similarly configured, and
it should be understood that the above description ap-
plies as well to the interface of the other end 32 of the
bolster in the second side frame 105. In the first illus-
trated embodiment, the stop surfaces 108 of the out-
board bolster gibs 50, 51 are parallel to the bolster lon-
gitudinal axis 40 and to the opposing stop surfaces 106
of the side frame outboard lugs 100, 102 when the three-
piece bogie assembly is in the as-assembled condition
as shown in FIG. 10.
[0017] The magnitude of the gaps 62, 104 between
each pair of opposed stop surfaces 106, 108 on the out-
board side 57 are shown at "b" and "c" in FIG. 8. The
gap distances "b" and "c" may each be in the range of
about 0.2 to 1/64 (0.015) inches (5.08 - 0.381 millime-
ters), and each gap is preferably less than 3/32 inch
(2.38 millimeters) and in the range of 3/64 - 1/64 inches
(1.19 - 0.40 millimeters). In the first illustrated embodi-
ment, the gap distances "b" and "c" are equal in the as-
assembled condition of the railcar bogie assembly,
shown in FIG.10, and the same gap distances "b" and
"c" are used on both the inboard and outboard sides of
the bogie assembly. The total of the gap distance "b"
between at least a part of the stop surfaces 58, 60 of the
inboard forward neighboring side frame lug and bolster
gib 54, 52 and the gap distance "c" between at least a
part of the stop surfaces 58, 60 of the inboard rearward
neighboring side frame lug and bolster gib 55, 53 in the
illustrated embodiment is the overall clearance or total
separation, and is less than 0.4 inch, and is preferably
less than 3/16 inch (4.76 millimeters) and in the range
between 3/32 and 1/32 inches (2.38 - 0.79 millimeters).
The total of the gap distance "b" between at least a part
of the stop surfaces 106, 108 of the outboard forward
neighboring side frame lug and bolster gib 100, 50 and
the gap distance "c" between at least a part of the stop
surfaces 106, 108 of the outboard rearward neighboring
side frame lug and bolster gib 102, 51 in the illustrated
embodiment is the overall clearance or total separation,
and is less than 0.4 inches (10.16 millimeters), and is
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preferably less than 3/16 inch (4.76 millimeters) and in
the range between 3/32 and 1/32 inches (2.38 - 0.79
millimeters). Both gap distance totals, b plus c, that is,
both overall clearances or total separation distances, on
both the inboard 56 and outboard 57 sides of the side
frame 103 are the same in the first illustrated embodi-
ment. It should be understood that the other side frame
105 of the three-piece bogie 107 may be of the same
construction as the side frame 103 described above,
and that the two side frames 103, 105 may be assem-
bled with a bolster 16 to form a three-piece bogie of the
type shown in FIG. 1, except for the additional lugs 100,
102 on both side frames and reduced gaps 62, 104. The
total gap distances b plus c, that is the overall clearance
or total separation distance, on the other side frame and
other end 32 of the bolster 16 may also be the same on
both the inboard and outboard sides. It should be un-
derstood that like reference numbers have been used
for like parts in the bogie assembly of FIG. 10 and the
prior art bogie of FIGS. 1-4, for like parts of the side
frames 103, 105 and the prior art side frames 12, 14,
and for like parts of the bolsters 16.
[0018] With the additional outboard side frame lugs
100, 102 of the present invention, and with the tight
spacing between all of the side frame lugs 54, 55 100,
102 and opposing bolster gibs 50, 51, 52, 53, warp an-
gles should be substantially reduced. It may be possible,
for example, to achieve maximum truck warp angles of
less than 2° and preferably in the range of about 0.2° to
2°, thereby reducing the potential for damage from
warping and truck hunting.
[0019] It should be understood that many variations
of the design illustrated in FIGS. 6-9 may be employed,
and that the present invention encompasses these var-
iations. Generally, at least a part of the stop surfaces 58,
60, 106, 108 of each neighboring bolster gib and side
frame lug, 50 and 100, 51 and 102, 52 and 54, and 53
and 55, are sized, shaped and spaced so that at least
one of the outboard neighboring bolster gibs and side
frame lugs, such as either the combination of gib 50 and
lug 100 or the combination of gib 51 and lug 102, and
the diagonally opposite inboard neighboring bolster gib
and side frame lug, such as either the combination of
gib 53 and lug 55 or the combination of gib 52 and lug
54, respectively, limit rotation of the bolster about a ver-
tical axis 64. Thus, the bogie warp angle α may be con-
trolled, preferably being limited to an angle of about 2°or
less and preferably in the range of about 0.2° to 2°.
[0020] As shown in FIGS. 9-10, the outboard forward
and rearward bolster gibs 50, 51 have outboard limits
110 and the neighboring outboard forward and rearward
side frame lugs 100, 102 have outboard limits 112. The
inboard forward and rearward bolster gibs 52, 53 have
inboard limits 114 and the neighboring inboard forward
and rearward side frame lugs 54, 55 have inboard limits
116. As shown in FIG. 10, in this embodiment, at the
warp reference position, the distance "d" between the
central axis 34 of the bogie assembly and the outboard

limits 112 of the side frame lugs 100, 102 is at least as
great as the distance "e" between the central axis of the
bogie assembly and the outboard limits 110 of the out-
board bolster gibs 50, 51. The distance "f" between the
central axis 34 of the bogie assembly and the inboard
limits 116 of the inboard side frame lugs 54, 55 is no
greater than the distance "g" between the central axis
34 and the inboard limits 114 of the inboard bolster gibs
52, 53. The neighboring side frame lugs and bolster gibs
at the other end 32 of the bolster are similarly config-
ured.
[0021] Alternate shapes may be used for the bolster
gibs and side frame lugs of the present invention, such
as those disclosed for the land surfaces in U.S. Patent
Application Ser. No. 08/850,178 entitled "Improved Bol-
ster Land Arrangement for Railcar Truck", filed on May
2, 1997 by V. Terrey Hawthorne, Charles Moehling,
Charles P. Spencer and Terry L. Pitchford.
[0022] Since it is also desirable that the railcar bogie
be able to traverse track of differing elevations, it will
also be desirable to allow a greater range of possible
relative rotation between the side frames and the bolster
about a horizontal axis 40 than is allowed about the ver-
tical axis 64, as disclosed in the application for United
States Patent entitled "Side Frame-Bolster Interface for
Railcar Truck Assembly", filed concurrently herewith by
V. Terrey Hawthorne and bearing docket no. 6178, the
disclosure of which is incorporated by reference herein
in its entirety. Any of the embodiments disclosed in that
patent application can be applied as well to the inboard
and outboard side frame lugs or bolster gibs to allow a
greater range of rotation about the central longitudinal
axis 40 of the bolster than about the central vertical axis
64 of the bolster. In effect, the side frame lugs or bolster
gibs or both may be shaped so that part of the contact
surfaces control the warp angle and part controls pitch
angle. Thus, one or both of the contact surfaces of each
neighboring side frame lug and bolster gib may com-
prise a warp control surface and a pitch control surface.
The gap distances "b" and "c" between the warp control
surfaces may each be less than 3/32 inch (2.38 millim-
eters) and in the preferred range of 3/64 - 1/64 inches
(1.19 - 0.40 millimeters) while the gap distance between
the pitch control surfaces may be at greater distances.
Thus, at a gap of 1/64 inch (0.40 millimeters) between
the warp control surfaces, the opposing warp control
surfaces of the side frame lugs and bolster gibs may limit
the bogie warp angle to 0.22 °, or about 0.2 °, and gaps
in the range of 1/64 - 3/64 inches (0.40 - 1.19 millime-
ters) may limit the bogie warp angles to the range of
about 0.2° - 2°, while the opposing pitch control surfaces
of the side frame lugs and bolster gibs allow a greater
range of pitch angles. Examples of such shapes are il-
lustrated in FIGS. 11-14, but it should be understood that
any shape disclosed in that patent application may be
used at any of the side frame lugs and bolster gibs. It
should also be understood that any of the shapes dis-
closed in that application may be combined with any of
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the shapes disclosed in U.S. Patent Application Ser. No.
08/850,178.
[0023] As shown in FIG. 11 of the present application,
the side frames 203 may have inboard lugs 254, 255
and outboard lugs 200, 202 with stop surfaces 258, 206
that each include a warp control surface 270 and a relief
surface 271 for pitch control. The gibs of the bolster (not
shown) may have stop surfaces that are flat and vertical,
so that the entire gib stop surface comprises a warp con-
trol surface and a pitch control surface, or the stop sur-
faces could also include warp and pitch control surfaces
such as shown in FIGS. 13-14. As shown in the embod-
iment of FIG. 12, the side frame 303 inboard lugs 354,
355 and outboard lugs 300, 302 may have stop surfaces
358, 306 that comprise curved surfaces, with outermost
points 370 comprising warp control surfaces and the re-
mainder of the stop surfaces comprising relief surfaces
371 that curve away from the side frame central trans-
verse axis 340 to allow the bolster (not shown) to pitch
within a predetermined range of angles.
[0024] As shown in FIG. 13 of the present application,
the bolster 516 may have inboard gibs 553 and outboard
gibs 561 with stop surfaces 560, 508 that each include
a warp control surface 570 and a relief surface 571 for
pitch control. The lugs 500, 554 of the side frame 503
may have stop surfaces 558, 506 that are flat and ver-
tical, as in the embodiment of FIGS. 6-9, so that the en-
tire stop surface 558, 506 comprises both a warp control
surface and a pitch control surface, or the stop surfaces
could also include both warp control surfaces and relief
surfaces such as shown in FIG. 12. In any of the em-
bodiments of FIGS. 11-14, each pair of opposing warp
control surfaces may be spaced at a distance less than
3/32 inch (2.38 millimeters) and preferably in the range
of 3/64 - 1/64 inches (1.19 - 0.40 millimeters), with the
relief surfaces spaced at a greater distance to allow the
bolster 516 or 616 to have a range of pitch angles great-
er than the warp angle. Limiting the total separation or
overall clearance to a distance less than 0.4 inch (10.16
millimeters) and preferably less than 3/32 inch (2.38 mil-
limeters) and closer to 1/32 inch (0.79 millimeters) limits
the bogie warp angle to an angle between about 0.2°and
2.0° while the larger gap between the side frame contact
surface and the relief or pitch control surface of the bol-
ster gibs may allow a greater maximum pitch angle of,
for example, 1.0°, 2.0°, or some other angle, depending
on the depth of the relief provided. As shown in the em-
bodiment of FIG. 14, the inboard gibs 653 and outboard
gibs 651 of the bolster 616 may have stop surfaces 608,
660 that comprise curved surfaces, with the outermost
points 609, 661 comprising warp control surfaces and
the remainder of the stop surfaces comprising relief sur-
faces that curve toward the bolster longitudinal center-
line 640 to allow the bolster 616 to pitch within a prede-
termined range of angles.
[0025] In addition, as shown in the embodiment of
FIG. 17, the present invention may also be used with
side frames 403 and bolsters 416 of the wide land type.

In prior art wide land side frames, there have been no
side frame lugs. In the present invention, both inboard
side frame lugs such as lug 454 and outboard side frame
lugs such as lug 400 may be used along with bolsters
416 having inboard gibs and outboard gibs such as in-
board gib 452 and outboard gib 450 of the FIG. 17 em-
bodiment. In this embodiment, the gap distance "b" and
the gap distance "c" (not shown) would again be used
to control or limit the warp angle. It should be understood
that any of the above-described shapes of lugs and gibs
may be used with the wide land type of side frame.
[0026] The side frame and bolster of the present in-
vention may be made as a steel casting with the addi-
tional outboard lugs and gibs cast as parts of the side
frame and bolster. To achieve the gaps distances "b"
and "c", it should be understood that the dimensions of
the side frame lugs or bolster gibs or both may be set to
provide the desired gaps, with the lugs and gibs being
cast with or machined to the desired dimensions. Alter-
natively, side frames and bolsters could be cast with the
lugs and gibs at greater than the desired gap distance
and then modified to provide the desired gap distances,
or standard side frames and bolsters could be modified
to provide the desired gap distances, by providing sep-
arate plates or other structures to be attached to either
the side frames or bolsters or both of them. The gap re-
ductions could be achieved through the addition of wear
plates or the like to the lugs or gibs so that manufacturing
tolerances for the side frames and bolsters can be great-
er. For these purposes, the wear plates could be made
of a hardened material, for example, or could comprise
a resilient material that compresses a pre-determined
amount. The wear plates or resilient material could be
shaped, for example, like the wear members 700, 701
illustrated in FIGS. 15 and 16, with attachment surfaces
702, 703 for attachment to the side frame or bolster ad-
jacent or opposite to the stop surfaces 704, 705. As
shown in FIG. 16, the wear member 701 may be shaped
to provide a warp control surface 707 and relief surfaces
709. If a resilient material is used, the resilient material
could be placed between the opposing contact surfaces
of the side frame lugs and the bolster gibs, in contact
with both opposing stop surfaces of each pair; in such
an embodiment, the gap distance "b: or "c" could com-
prise the thickness of the resilient material in the as-as-
sembled bogie assembly such as that shown in FIG. 10.
The means of attaching such a wear plate or resilient
material to the side frame or bolster should be under-
stood to vary with the material used; a steel wear plate
could be welded to the desired part of the side frame or
bolster, and either type of material could be attached by
nuts and bolts, screws, adhesive, or any other desirable
means. Use of structures such as those shown in FIGS.
15 and 16 may be advantageous in that it may be rela-
tively easy to replace the structures if they become worn
through use. It should be understood that other materi-
als could be used as well, and the present invention is
not limited to any particular material or method of man-
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ufacture.
[0027] While specific gap distances and bogie warp
angles have been set forth herein, it should be under-
stood that the distances and angles have been given for
purposes of illustration only. The present invention is not
limited to any particular gap distance or warp angle un-
less expressly set forth in one of the claims. It should
also be understood that from the disclosure in this ap-
plication, once a desired range of warp angles has been
determined, the necessary gap may be determined from
the dimensions and geometry of the particular side
frames and bolster used in the railcar truck assembly.
[0028] While only specific embodiments of the inven-
tion have been described and shown, it is apparent that
various alterations and modifications can be made
therein. It is, therefore, the intention in the appended
claims to cover all such modifications and alterations as
may fall within the scope of the invention. Moreover, the
invention is intended to include equivalent structures as
well as structural equivalents to those described herein.

Claims

1. A three-piece railcar bogie assembly comprising a
bolster and a pair of side frames, said three-piece
railcar bogie assembly having a longitudinal axis
and a perpendicular transverse axis; characterised
in that:

each side frame having a longitudinal axis, a
forward column and a rearward column, each
forward column including an inboard forward
column web, an outboard forward column web
and a transverse forward column web between
the inboard forward column web and outboard
forward column web, each rearward column in-
cluding an inboard rearward column web, an
outboard rearward column web, and a trans-
verse rearward column web between the in-
board rearward column web and outboard rear-
ward column web, each side frame forward col-
umn and rearward column cooperating to de-
fine an opening in said side frame between the
transverse forward column web and transverse
rearward column web, each side frame further
including an inboard forward lug on the inboard
forward column web, an inboard rearward lug
on the inboard rearward column web, an out-
board forward lug on the outboard forward col-
umn web, and an outboard rearward column
lug on the outboard rearward column web, each
side frame lug having a stop surface;
said bolster having a first end, a second end, a
forward side and a rearward side, a forward in-
board bolster gib and a forward outboard bol-
ster gib at said bolster forward side at each said
bolster first and second ends and a rearward

inboard bolster gib and a rearward outboard
bolster gib at said bolster rearward side at each
said bolster first and second ends, each of said
bolster ends matable with the opening in each
side frame defined by the forward and rearward
side frame columns, said forward inboard and
outboard bolster gibs at each bolster end coop-
erating to define a clearance between said for-
ward inboard and outboard bolster gibs greater
than the width of the forward transverse column
web of the side frame receiving the bolster end,
said rearward inboard and outboar bolster gibs
at each bolster end cooperating to define a
clearance between said rearward inboard and
outboard bolster gibs greater than the width of
the rearward transverse column web of the side
frame receiving the bolster end, said forward
and rearward inboard and outboard bolster gibs
each having a stop surface;
one inboard forward side frame lug and one in-
board forward bolster gib at one end of the bol-
ster defining an inboard forward neighboring
side frame lug and bolster gib;
one inboard rearward side frame lug and one
inboard rearward bolster gib at one end of the
bolster defining an inboard rearward neighbor-
ing side frame lug and bolster gib;
one outboard forward side frame lug and one
outboard forward bolster gib at one end of the
bolster defining an outboard forward neighbor-
ing side frame lug an bolster gib;
one outboard rearward side frame lug and one
outboard rearward bolster gib at one end of the
bolster defining an outboard rearward neigh-
boring side frame lug and bolster gib;
at least part of the stop surfaces of each neigh-
boring side frame lug and bolster gib being in
facing relationship and in proximity to each oth-
er;
the total of the distance between at least a part
of the stop surfaces of the inboard forward
neighboring side frame lug and bolster gib at
one end of the bolster and the distance be-
tween at least a part of the stop surfaces of the
inboard rearward neighboring side frame lug
and bolster gib at the same end of the bolster
being less than 3/16 inch (4.76 millimeters);
and
the total of the distance between at least a part
of the stop surfaces of the outboard forward
neighboring side frame lug and bolster gib at
one end of the bolster and the distance be-
tween at least a part of the stop surfaces of the
outboard rearward neighboring side frame lug
and bolster gib at one end of the bolster being
less than 3/16 inch (4.76 millimeters).

2. A three-piece railcar bogie assembly comprising a
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bolster and a pair of side frames, said three-piece
railcar bogie assembly having a longitudinal axis
and a perpendicular transverse axis; characterised
in that:

each side frame having a longitudinal axis, a
forward column and a rearward column, each
forward column including an inboard forward
column web, an outboard forward column web
and a transverse forward column web between
the inboard forward column web and outboard
forward column web, each rearward column in-
cluding an inboard rearward column web, an
outboard rearward column web, and a trans-
verse rearward column web between the in-
board rearward coloumn web and outboard
rearward column web, each side frame forward
column and rearward column cooperating to
define an opening in said side frame between
the transverse forward column lug and trans-
verse rearward column web, each side frame
further including an inboard forward lug on the
inboard forward column web, an inboard rear-
ward lug on the inboard rearward column web,
an outboard forward lug on the outboard for-
ward column web, and an outboard rearward
column lug on the outboard rearward column
web, each side frame lug having a stop surface;
said bolster having a first end, a second end, a
forward side and rearward side, each of said
bolster ends matable with the opening in each
side frame defined by the forward and rearward
columns, said bolster further including a for-
ward inboard bolster gib and a forward out-
board bolster gib at said bolster forward side at
each of said bolster first and second ends and
a rearward inboard bolster gib and a rearward
outboard bolster gib at said bolster rearward
side at each of said bolster first and second
ends, said forward inboard and outboard bol-
ster gibs at each bolster end cooperating to de-
fine a clearance between said inboard and out-
board bolster gibs greater than the width of the
forward transverse column web of the side
frame receiving the bolster end, said rearward
inboard and outboard bolster gibs at each bol-
ster end cooperating to define a clearance be-
tween said inboard and outboard bolster gibs
greater than the width of the rearward trans-
verse column web of the side frame receiving
the bolster end, said forward and rearward in-
board and outboard bolster gibs each having a
stop surface;
said bolster having a bolster longitudinal axis
corresponding with the railcar bogie assembly
transverse axis and generally normal to said
railcar bogie assembly longitudinal axis and
said longitudinal axes of said side frames at a

warp reference position;
angular displacement of said bolster longitudi-
nal axis from the respective warp reference po-
sition defining a bogie warp angle;
one inboard forward side frame lug and one in-
board forward bolster gib at one end of the bol-
ster defining an inboard forward neighboring
bolster gib and side frame lug;
one inboard rearward side frame lug and one
inboard rearward bolster gib at the same end
of the bolster defining an inboard rearward
neighboring bolster gib and side frame lug;
one outboard forward side frame lug and one
outboard forward bolster gib at the same end
of the bolster defining an outboard forward
neighboring bolster gib and side frame lug;
one outboard rearward side frame lug and one
outboard rearward bolster gib at the same end
of the bolster defining an outboard rearward
neighboring bolster gib and side frame lug;
at least part of the stop surfaces of each neigh-
boring bolster gib and side frame lug being in
facing relationship and in proximity to each oth-
er;
the inboard forward neighboring bolster gib and
side frame lug and the outboard rearward
neighboring bolster gib and side frame lug be-
ing diagonally opposite;
the inboard rearward neighboring bolster gib
and side frame lug and the outboard forward
neighboring bolster gib and side frame lug be-
ing diagonally opposite;
wherein at least a part of the stop surfaces of
each neighboring bolster gib and side frame lug
are sized, shaped and spaced so that at least
one of the outboard neighboring bolster gibs
and side frame lugs and the diagonally opposite
inboard neighboring bolster gib and side frame
lug at the same bolster end limit rotation of the
bolster about a vertical axis to control the bogie
warp angle.

3. A three-piece railcar bogie assembly comprising a
bolster and a pair of side frames, said three-piece
railcar bogie assembly having a longitudinal axis
and a perpendicular transverse axis;

each said side frame having a longitudinal axis,
a forward column and a rearward column, each
forward column including an inboard forward
column web, and outboard forward column web
and a transverse forward column web between
the inboard forward column web and outboard
forward column web, each rearward column in-
cluding an inboard rearward column web, an
outboard rearward column web, and a trans-
verse rearward column web between the in-
board rearward column web and outboard rear-
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ward column web, each side frame forward col-
umn and rearward column cooperating to de-
fine an opening in said side frame between the
transverse forward column lug and transverse
rearward column web, each side frame further
including an inboard forward lug on the inboard
forward column web, an inboard rearward lug
on the inboard rearward column web, an out-
board forward lug on the outboard forward col-
umn web, and an outboard rearward column
web on the outboard rearward column web,
each side frame lug having a stop surface;
said bolster having a first end, a second end, a
forward side and a rearward side, each of said
bolster ends matable with the opening in each
side frame defined by the forward and rearward
columns, said bolster further including a for-
ward inboard bolster gib and a forward out-
board bolster gib at said bolster forward side at
each said bolster first and second ends and a
rearward inboard bolster gib and a rearward
outboard bolster gib at said bolster rearward
side at each said bolster first and second ends,
each said forward inboard and outboard bolster
gibs at each said bolster forward side cooper-
ating to define a clearance between said in-
board and outboard bolster gibs greater than
the width of the forward transverse column web
of the side frame receiving the bolster end,
each said rearward inboard and outboard bol-
ster gibs at each bolster rearward side cooper-
ating to define a clearance between said in-
board and outboard bolster gibs greater than
the width of the rearward transverse column
web of the side frame receiving the bolster end,
said forward and rearward inboard and out-
board bolster gibs each having a stop surface;
said bolster having a bolster longitudinal axis
corresponding with the railcar bogie assembly
transverse axis and generally normal to said
railcar bogie assembly longitudinal axis and
said longitudinal axes of said side frames at a
warp reference position;
angular displacement of said bolster longitudi-
nal axis from the warp reference position defin-
ing a bogie warp angle;
one inboard forward side frame lug and one in-
board forward bolster gib at one end of the bol-
ster defining an inboard forward neighboring
bolster gib and side frame lug;
one inboard rearward side frame lug and one
inboard rearward bolster gib at the same end
of the bolster defining an inboard rearward
neighboring bolster gib and side frame lug;
one outboard forward side frame lug and one
outboard forward bolster gib at the same end
of the bolster defining an outboard forward
neighboring bolster gib and side frame lug;

one outboard rearward side frame lug and one
outboard rearward bolster gib at the same end
of the bolster defining an outboard rearward
neighboring bolster gib and side frame lug;
at least part of the stop surfaces of each neigh-
boring bolster gib and side frame lug being in
facing relationship and in proximity to each oth-
er;
the inboard forward neighboring bolster gib and
side frame lug and the outboard rearward
neighboring bolster gib and side frame lug be-
ing diagonally opposite;
the inboard rearward neighboring bolster gib
and side frame lug and the outboard forward
neighboring bolster gib and side frame lug be-
ing diagonally opposite;
wherein the outboard forward bolster gib and
outboard rearward bolster gib at one end of the
bolster and the neighboring outboard forward
side frame lug and the neighboring outboard
rearward side frame lug have outboard limits,
and wherein the distances between the longi-
tudinal centerline of the railcar bogie assembly
and said outboard limits of said side frame lugs
are at least as great as the distances between
the longitudinal centerline of said railcar bogie
assembly and said outboard bolster gibs at the
warp reference position; and
wherein the inboard forward bolster gib and in-
board rearward bolster gib at one end of the bol-
ster and the neighboring inboard forward side
frame lug and the neighboring inboard rear-
ward side frame lug have inboard limits, and
wherein the distances between the longitudinal
centerline of the railcar bogie assembly and
said inboard limits of said side frame lugs are
no greater than the distances between the lon-
gitudinal centerline of the railcar bogie assem-
bly and the inboard limits of said inboard bolster
gibs at the warp reference position.

4. The three-piece railcar truck assembly of any of
claims 1-3 wherein both outboard neighboring bol-
ster gibs and side frame lugs at one end of the bol-
ster and the diagonally opposite inboard neighbor-
ing bolster gib and side frame lug at the same end
of the bolster limit rotation of the bolster about a ver-
tical axis to control the bogie warp angle, the bogie
warp angle being limited to an angle of about 2° or
less.

5. The three-piece bogie assembly of any of claims 1
or 3 wherein at least a part of the stop surfaces of
each neighboring bolster gib and side frame lug are
sized, shaped and spaced so that one of the out-
board neighboring bolster gibs and side frame lugs
and the diagonally opposite inboard neighboring
bolster gib and side frame lug limit rotation of the
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bolster about a vertical axis to control the bogie
warp angle.

6. The three-piece railcar bogie assembly of any of
claims 1-5 wherein the bogie warp angle is limited
to an angle in the range of about 0.2°-2°.

7. The three-piece railcar bogie assembly of any of
claims 2-6 wherein the total of the distance between
at least a part of the stop surfaces of the inboard
forward neighboring side frame lug and bolster gib
at one end of the bolster and the distance between
at least a part of the stop surfaces of the inboard
rearward neighboring side frame lug and bolster gib
at the same end of the bolster is between 3/16 inch
and 1/32 inch (4.76-0.79 millimeters); and

the total of the distance between at least a part
of the stop surfaces of the outboard forward neigh-
boring side frame lug and bolster gib at one end of
the bolster and the distance between at least a part
of the stop surfaces of the outboard rearward neigh-
boring side frame lug and bolster gib at the same
end of the bolster being between 3/16 inch and 1/32
inch (4.76-0.79 millimeters).

8. The three-piece railcar bogie assembly of any of
claims 1-7 wherein the total of the distance between
at least a part of the stop surfaces of the inboard
forward neighboring side frame lug and bolster gib
at one end of the bolster and the distance between
at least a part of the stop surfaces of the inboard
rearward neighboring side frame lug and bolster gib
at the same end of the bolster is less than 3/32 inch
(2.38 millimeters); and

the total of the distance between at least a part
of the stop surfaces of the outboard forward neigh-
boring side frame lug and bolster gib at one end of
the bolster and the distance between at least a part
of the stop surfaces of the outboard rearward neigh-
boring side frame lug and bolster gib at the same
end of the bolster is less than 3/32 inch (2.35 mil-
limeters).

9. The three-piece railcar bogie assembly of any of
claims 1-8 wherein:

the distance between at least part of the stop
surfaces of the inboard forward neighboring
side frame lug and bolster gib is in the range of
3/64 - 1/64 inches (1.19 - 0.40 millimeters);
the distance between at least part of the stop
surfaces of the inboard rearward neighboring
side frame lug and bolster gib is in the range of
3/64 - 1/64 inches (1.19 - 0.40 millimeters);
the distance between at least part of the stop
surfaces of the outboard forward neighboring
side frame lug and bolster gib is in the range of
3/64 - 1/64 inches (1.19 - 0.40 millimeters);

the distance between at least part of the stop
surfaces of the outboard rearward neighboring
side frame lug and bolster gib is in the range of
3/64 - 1/64 inches (1.19 - 0.40 millimeters).

10. A railcar bogie assembly comprising a bolster and
a pair of side frames, said bolster being formed at
at least one end thereof with inboard forward and
rear gibs and also with outboard forward and rear
gibs, said side frames being formed with inboard
forward and rear lugs, characterised in that at least
one of and preferably both said frames further in-
cludes outboard forward and rear lugs, wherein the
lugs on the side frame and the gibs on the bolster
co-act together to limit bogie warp.
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