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[57] ABSTRACT

A raillway car center plate assembly comprising a truck
bolster having a bowl-shaped truck center plate and a
body bolster having secured to its underside a body
center plate. The body center plate has a flat surface
from which extend downwardly two substantially per-
pendicular, concentric, cylindrical flanges encircling a
bore, the diameter of the outermost flange being such
that its outer vertical surface is encompassed by the
inner vertical surface of the flange on the truck center
plate. Positioned between the body center plate and the
truck center plate is an annular, synthetic elastomeric
bearing pad which 1s located within and substantially
fills the annular space between the flanges of the body
center plate and under load contacts the vertical sur-
faces of the flanges of the body center plate.

8 Claims, 4 Drawing Figures
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RESILIENT CENTER BEARING ASSEMBLY

- Matter enclosed in heavy brackets [ ] appears in the

original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of applica-
tion Ser. No. 460,189, filed Apr. 11, 1974, now aban-

doned.

BACKGROUND OF THE INVENTION

This invention relates to railway rolling stock and,
more particularly, to a railway car center plate assem-
bly.

The swivel connection of railway vehicles comprises
a center plate assembly that is disposed between the car
body or frame and the truck, allowing the truck to turn
under the car about a centerpin. The center plate assem-
bly conventionally used in railway cars comprises a
body center plate attached to the underside of the body
bolster and a truck center plate having the shape of a
bowl and being secured to the top side of the truck
bolster or cast integrally therewith. The body center
plate secured to the body bolster and truck center plate
secured to the truck bolster are provided with coaxial
openings which receive a center pin therein to guide the
engagement of the parts.

Under conditions in which railway cars are operated,
breakage of the center plate assembly occurs much too
frequently, especially in the larger cars currently com-
mg into broad usage. During normal operations of rail-
road freight cars, the body center plate is the structural
member which, together with the side bearings, trans-
fers the railroad car load onto the truck. When in mo-
tion, the railroad car rocks from side to side. When the
car rocks to one side a very small load-bearing surface,
1.e., the peripheral edge of the body center plate, carries
the weight of the car. The concentration of the car load
on the body center plate plus the fact that it is intermit-
tently applied and released has resulted in fatigue crack-
ing of the center plate. Failure of the body center plate
or the means of its attachment causes loss of car operat-
ing time while the center plate is being replaced or
repaired. Accordingly, there has been a need for a rail-
way car center plate assembly in which high-bearing
stresses between the body center plate and truck center
plate induced by the car rocking back and forth on the
edges of the body center plate as it bears on one side
bearing, then the other, are eliminated, thus assuring
longer use. Further, there is a need for a center plate
assembly that provides sufficient resistance to rotation
of the truck to reduce the tendency of the truck to
oscillate about the center plate, a condition known as
“hunting”,

BRIEF DESCRIPTION OF THE INVENTION

This invention relates to a railway car center plate
assembly comprising a truck bolster and a body bolster,
the truck bolster being rotatable with respect to the
body bolster and having secured to its top side a bowl-
shaped truck center plate provided with a bore, said
center plate having an upwardly projecting flange
around 1ts periphery and a portion of the center plate
between the flange and the bore defining a flat-bearing
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surface; said body bolster having secured to its under-
side a body center plate having a flat surface from
which extend downwardly two substantially perpendic-
ular, concentric, cylindrical flanges encircling a bore,
the diameter of the outermost flange being such that its
outer vertical surface 1s encompassed by the inner verti-
cal surface of the flange on the truck center plate; said
bores are centrally located within the center plate and
concentric with the flanges and are adapted to receive a
centerpin, and positioned between the body center plate
and truck center plate an annular, synthetic elastomeric
bearing pad which 1s located within and substantially
1lls the annular space between the flanges of the body
center plate and under load said pad contacts the verti-
cal surfaces of the flanges of the body center plate, said
elastomeric pad alone transmits the weight of the car
from the body center plate to the truck center plate.

Preferably the elastomeric pad is provided with a
layer of metal on either, or both, bearing surfaces. A
thin plate of metal, preferably steel, is useful because it
provides a lower friction bearing surface when lubri-
cated in a conventional manner to permit the truck
bolster to rotate by sliding at the bearing surface. The
center plate assembly of the instant invention normally
permits the trucks to rotate through the small angles
required to negotiate mainline curves by shear stressing
of the elastomeric bearing pad without accompanying
slippage at the bearing surfaces. In negotiating the
sharper curves in railroad yards, it is often necessary
that some of the truck rotation occur by slippage at the
bearing surface. The lubricated metal layer on the pad
facilitates such slippage. The elastomeric pad is usually
fabricated from a synthetic elastomer having a hard-
ness, according to ASTM Method D-2240, of not less
than 50 durometer D. Preferably, the elastomeric pad is
a solid polyurethane elastomer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 115 a front elevation view of a swivel connec-
tion of a railway car showing a body bolster and truck
bolster with the center plate assembly.

FIG. 2 1s a vertical sectional view showing, in en-
largement, the assembly of the body and truck center
plates in detail.

FIG. 3 1s an inverted perspective view of a portion of
a car body bolster and body center plate.

FIG. 4 is a fragmentary view of the assembly show:-
ing the displacement of the elastomeric pad under lead
contacting the vertical surface of a flange of the body
center plate.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The center plate assembly of the railway car swivel
connection comprises a body bolster 10 having a body
center plate 11. Center plate 11 comprises a flat metal
base plate 12 having a central bdre 13 for receiving
center pin 14. Two concentric flanges, outer flange 15
and inner flange 16, project downwardly from the
under side of base plate 12 encircling bore 13. An annu-
lar, synthetic elastomeric bearing pad 17 is located be-
tween the metal outer flange 15 and inner flange 16. The
elastomeric pad almost fills all the space between the
concentric flanges and extends below the bottom ends
of the flanges. When the center plate assembly is under
load elastomeric bearing pad 17 contacts the vertical
surfaces of the flanges 13 and 16 of body center plate 11.
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A thin metal-bearing plate 21 covers the bearing surface
of elastomeric pad 17.

The trucks of the railway car each have a truck bol-
ster 19 lying beneath body bolster 10 and each truck
bolster 1s provided on its top side with bowl-shaped
truck center plate 20 having a flat bottom surface 18
serving as a bearing surface. The truck center plate is
formed with a central vertical bore 22 of the same diam-
eter as central bore 13 of center plate 11 and adapted to

receive center pin 14. The outer peripheral wall of 10

center plate 20 is in the form of an upstanding flange 23.
In operation, the vertical surface of outer flange 15 will
contact the inner vertical surface of flange 23 of truck
center plate 20, thus transmitting to the truck horizontal
loads resulting from braking and acceleration.

Truck center plate 20 cast integrally with the truck
bolster 19 i1s the conventional design used in most rail-
way vehicles. Consequently, it is possible to convert the
conventional bearing arrangement to the improved
assembly as described in the present invention merely
by replacing the conventional body center plate with
the novel body center plate described in the present
invention that is provided with an elastomeric bearing
pad, positioned between inner and outer flanges of the
body center plate, that carries all the weight of the car
and distributes the load more evenly over the bearing
surface.

Preferably the bearing surface of elastomeric bearing
pad 17 will be as large as possible for maximum deloca-
tion of stress. Consequently, the two concentric metal
flanges 15 and 16 generally will be located as far from
one another as spacial requirements permit. For exam-
ple, outer flange 15 can be located close to the outer
periphery of the bearing surface of body center plate 11
and the inner flange 16 can be located close to central
bore 13. Generally, annular, disc-shaped elastomeric
bearing pad 17 has a diameter that is from two to four
times the diameter of its bore.

The elastomeric pad 17 is made of any suitable syn-
thetic elastomer which is tough, flexible and stretchable
and has good load bearing and wear resistance charac-
teristics. Preferably, the elastomer is a hard polyure-
thane comprising the reaction product of an organic
polyisocyanate, preferably an aromatic polyisocyanate,
a polyester or a polyalkyleneether polyol having a mo-
lecular weight between about 500 and 3000, and a gly-
col or an organic polyamine having a molecular weight
below about 350. In this class of polyurethanes, “Adi-
prene” L-200 urethane rubber (E. 1. du Pont de Ne-
mours and Company), which has a hardness of about 58
durometer D, as measured by ASTM Method D-2240,
1s especially preferred. The elastomer used preferably
has a hardness of not less than 50 durometer D (ASTM
Method D-2240). Other synthetic elastomeric materials
that can be used that have good load-bearing qualities
include polychloroprene, ethylene/propylene copoly-
mers having one or more non-conjugated dienes, chlo-
rosulfonated polyethylene, styrene-butadiene rubber,
and copolymers of butadiene and acrylonitrile.

The center plate assembly of the present invention
permits delocalization of stress at the bearing surface
and substantially reduces the incidence of structural
damage to the body center plate and other structural
members to which it is attached. When the full weight
of the railway car bears on the center plate assembly, it
1s imperative for the benefits of the invention to be
realized that the thickness and modulus of the bearing
pad 17 1s such that the full weight of the car is borne by
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elastomeric bearing pad 17 and that its compression
under this weight is insufficient to cause flange 15 of
body center plate 11 to contact the bearing surface of
truck center plate 20. Otherwise, metal-to-metal contact
will cause undesirable concentration of stress encoun-
tered in conventional bearing arrangements. A built-in
safety advantage of the present invention, however, is
the fact that contact of the flanges of body center plate
11 with the bearing surface of truck center plate 20
provides a temporary backup bearing system in the
event that the elastomeric pad 17 fails in use. This
backup system would permit the car to be operated
until a new bearing pad could be put in place.

Optionally, elastomeric bearing pad 17 can have
bonded to either, or both, its upper and lower surfaces
a thin annular metal plate. In a situation where either
one or both of the surfaces of the elastomeric pad are
not bonded to a metal plate, one of the free surfaces can
be bonded to one of the center plate-bearing surfaces. In
this latter situation, the bearing surface to which the pad
i1s bonded is preferably the body center plate. Bonding is
accomplished by employing a suitable adhesive. An
advantage of bonding the bearing pad and the body
center plate in this fashion is facilitation of the assembly
of the truck center plate to the body center plate, and to
tnsure that if relative movement between bearing pad
and mating flat surface occurs the sliding is confined to
lower surface of said pad and flat surface of truck center
plate.

We claim;

1. A ratlway car center plate assembly comprising a
truck bolster and a body bolster, the truck bolster being
rotatable with respect to the body bolster and having
secured 1o 1ts top side a bowl-shaped truck center plate
provided with a bore, said truck center plate having an
upwardly projecting flange around its periphery and a
portion of the center plate between the flange and the
bore defining a flat-bearing surface; said body bolster
having secured to its underside a body center plate
having a flat surface from which extend downwardly
two substantially perpendicular, concentric, cylindrical
flanges encircling a bore, the diameter of the outermost
flange being such that its outer vertical surface is en-
compassed by the inner vertical surface of the flange on
the truck center plate, and the outermost flange substan-
tially vertically overlapping the flange on the truck center

plate; said bores are centrally located within the center

plate and concentric with the flanges and are adapted to
recelve a center pin, and positioned between the body
center plate and truck center plate an annular, Aomoge-
neous, solid synthetic elastomeric bearing pad which is
located within and substantially fills the annular space
between the flanges of the body center plate, said elasto-
meric pad having a top, horizontal bearing surface and a
bottom, horizontal bearing surface, said bottom, horizontal
bearing surface being adapted, under load, to be lower than
the bottom edge of the flanges on the body center plate; and
under load said pad contacts the vertical surfaces of the
flanges of the body center plate, said elastomeric pad
alone transmits the weight of the car from the body
center plate to the truck center plate and spreads the
load over the total bearing surface.

2. A center plate assembly of claim 1 wherein the
elastomeric pad is a solid polyurethane.

J. A center plate assembly of claim 2 wherein the
elastomeric pad is provided with a layer of metal on at
least one of its bearing surfaces.
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4. A center plate assembly of claim 2 wherein the space between the flanges of the body center plate,
elastomeric pad is adhesively bonded to the base plate and, under load, contacts the vertical surfaces of the
of the body center plate. flanges of the body center plate, said elastomeric pad
5. A railway car body center plate assembly which com- having a top, horizontal bearing surface and a bottom,
- prises: 5 horizontal bearing surface, said bottom, horizontal
(a) a metal base plate having a flat surface on its under- bearing surface being adapted under load to be lower
side from which extend downwardly two substantially than the bottom edge of the flanges on the body center
perpendicular, concentric, cylindrical flanges encir- plate, and said elastomeric pad being adapted to alone
cling a bore, the diameter of the outermost flange transmit the weight of the car from the body center
being adapted such that its outer vertical surface may 10 plate to a truck center plate and spread the load over

be encompassed by the inner vertical surface of the the total bearing surface.
flange on a truck center plate, and the outermost 6. A body center plate assembly of claim 5 wherein the

flange is adapted to substantially vertically overlap the elastomeric pad is a solid polyurethane.

flange on the truck center plate, said bore being cen- 7. A body center plate assembly of claim 5 wherein the

trally located within the center plate and concentric 15 elastomeric pad is provided with a layer of metal on at least

with the flanges and being adapted to receive a center  one of its bearing surfaces.
pin, and 8. A body center plate assembly of claim 5 wherein the

(b) positioned beneath the base plate, an annular, homo- elastomeric pad is adhesively bonded to the base plate of
geneous, solid synthetic elastomeric bearing pad which the body center plate.
is located within and substantially fills the annular 20 * % x * »
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