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ABSTRACT OF THE DISCIOSURE

A railcar cushioning device with a gas charged cylinder and

el

. piston contained in the cylinder for cushioning buff and draft

impacts. An elastomer spring 1s contained 1in the cylinder

between the piston and an end of the cylinder to locate the

piston in a neutral position.
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RATLCAR CUSHIONING DEVICE WITH INTERNAL BELASTOMERIC SPRING

FIELD OF THE INVENTION

The invention relates generally to railway car cushioning

devices of the type having a hydraulic shock absorber which 1s

moved from a neutral position for absorbing both buff and draft

5 impacts.

BACKGROUND OF THE INVENTION

Cushioning devices are used to protect railcars and lading

from impacts during coupling and train action events. Cushioning

-

devices are commonly mounted between the frame of the railcar and

10 couplers on the ends of the cars to reduce the high forces caused

by 1mpacts.
Impacts applied to railcars result 1in high forces applied

to the coupler in both the buff direction and the dratt

direction. "Buff" is a term in the rail industry used tO
15 describe the movement experienced by the coupler when it 1s moved
towards its associated railcar. "Draft" is a term 1n the rail

industry used to describe the movement experienced by the coupler

when it is moved away from its associated railcar. A buff impact

moves the coupler towards its associated railcar. A draft impact

20 moves the coupler away from its associated railcar.

Railcar impacts are conventionally cushioned by hydraulic

cylinders. 1In one type of hydraulic cylinder, pressurized gas




10

15

20

25

CA 02271602 1999-05-13

) -

in hydraulic fluid in the cylinder biases the piston to a fully

extended position. If a draft impact occurs while the piston 1is

fully extended, the device 1is wunable to cushion the impact

because the piston cannot move further in a draft direction. In
another type of gas charged hydraulic cushioning device, an
externally mounted spring prevents pressurized hydraulic fluid
from fully extending the piston and holds the piston 1n a neutral

position. The piston can move from the neutral position 1n

response to either buff or draft impacts. The external spring
increases the size of the cushioning device and makes
installation difficult. The external spring 1is exposed to dirt
and other environmental contaminants that can adversely affect
operation of the cushioning device. The restoring force

generated by the external spring acts along a line of force

spaced away from the line of action of the cylinder 1itself, and
may cause uneven or accelerated wear of moving components.

My U.S. Patent Application Serial No. 09/009,098 filed
January 20, 1998 and assigned to the assignee of the present
application discloses a hydraulic cushioning device having an
internal ring spring confined between the piston and the front
head of the cylinder. The ring spring holds the piston in a
neutral position to permit hydraulic cushioning of buff impacts
and combined hydraulic and mechanical spring cushioning of draft

impacts. A collapsible ring keeper holds the ring spring

together and collapses with the ring spring. The cushioning unit

described in my application has advantages over prior hydraulic
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cushioning units which hold the piston in a neutral position a
distance from the front head of the unit. The ring spring 1s
substantially linear along the draft collapse stroke. Also, the
ring spring is relatively long and increases the length of the
cushioning unit.

For some cushioning applications it is desirable to provide

a spring which holds the piston of the cushioning unit 1n a

neutral position and which also provides an 1increase spring rate

+t the end of the draft stroke to absorb large draft impacts.
Additionally, it can be desirable to provide a more compact
cushioning unit which holds the piston in a neutral position 1n
order to reduce the size of the draft sill pocket and manufacture
the cushioning unit more economically.

Thus, there is a need for an improved gas charged hydraulic

railcar cushioning device of the type which includes an internal

unit.
SUMMARY OF THE INVENTION

The present invention is an improved railcar cushioning

device

that is responsive from a neutral position for absorbing buff and
draft 1impacts. The cushioning device 1includes a hydraulic
cylinder charged with gas pressurized hydraulic fluid. A piston

in the cylinder is connected to a piston rod extending out of the
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cylinder through a front head. The hydraulic fluid urges the

—

piston towards the front head of the cylinder. A spring assembly

located in the cylinder includes an elastomerilic spring confined
between the piston and the front head of the cylinder. The
elastomeric spring surrounds the piston rod. The pressurized
fluid normally holds the piston against the spring 1n a neutral
position spaced inwardly from the front head of the cylinder.

ﬂ

In the preferred embodiments of the present 1nvention, the

elastomeric spring includes a series of elastomer members

arranged along the piston rod. During a draft impact, the
clastomer members are compressed. Impact energy 1is stored and
dissipated after the impact. The improved raillcar cushloning

F

device allows hydraulic cushioning of buff impacts and combined

hydraulic and mechanical cushioning of draft impacts. In draft

frain action, the improved device allows for gradual force

F

transfer from the impacted end to the other end of the freight

car, thereby reducing the differential force between ends, and
thus, acceleration.

In a first embodiment of the invention, the spring assembly
includes a spring retainer mounted to the piston. The spring
assembly moves with the piston during a buff impact. During a
draft impact, the piston moves along the spring retainer and
compresses the elastomeric spring. In a second embodliment of the
invention, the spring assembly includes a spring retainer mounted
to the front head. The spring assembly remains stationary as the

piston moves away from the assembly during a buff impact. During
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a draft impact, the piston collapses the spring assembly and

compresses the elastomeric spring.

Both spring retainers hold the elastomeric spring under a

desired preload compression. The preload 1s sufficiently large

to assure the spring keeps the piston in a neutral position or

known distance from the front head over the lifetime of the
device.

The elastomeric spring has a nonlinear spring rate with a
lower spring rate on initial compression and an 1increasingly
higher spring rate as the spring is compressed. The 1improved
railcar cushioning device provides cushioning on initial draft
collapse like a conventional cushioning unit that 1s not fully

extended and increased cushioning at the end of the draft

collapse stroke.

Other objects and features of the invention will become
apparent as the description proceeds, especially when taken 1in

conjunction with the accompanying drawilngs 1llustrating two

embodiments of the invention, of which there are eight sheets.

BRIEF DESCRIPTION OF THE DRAWINGOS

Figure 1 is a horizontal sectional view 1llustrating a first

embodiment railcar cushioning device constructed 1n accordance
with this invention and shown in the neutral position;
Figure 2 is an enlarged view of the cushioning device of

Figure 1 shown in the neutral position;
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Figure 3 1is an enlarged view of the cushloning device of

—t.

Figure 1 shown collapsed in a draft direction from the neutral

position;

Figure 4 is an enlarged view of the cushioning device of

Figure 1 shown collapsed in a buff direction from the neutral

position;

Figure 5 is an end view of the spring assembly of the
cushioning device shown in Figure 1;

Figure 6 is a sectional view of the spring assembly of the
cushioning device shown in Figure 1 taken along lines -6 of
Figure 5;

Figure 7 is a horizontal sectional view 1illustrating a

second embodiment railcar cushioning device constructed in

accordance with this invention and shown in the neutral position;

Figure 8 is an enlarged view of the cushioning device of
Figure 7 shown in the neutral position;

Figure 9 is an enlarged view of the cushioning device of
Figure 7 shown collapsed in a draft direction from the neutral
position;

Figure 10 is an enlarged view of the cushioning device of
Figure 7 shown collapsed in a buff direction from the neutral
position; and

F—

Figure 11 is an enlarged view of the spring assembly shown

in Figure 8.
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ETAILED DESCRIPTION OF THE PREFERRED EMBODIMENIS

P - EPY prp———— S pr——pp———u - PP ————

Figures 1-6 illustrate a first embodiment railcar cushioning

device 10 installed in the center sill 12 of a railcar (not

illustrated). Cushioning device 10 includes a cylinder housing

14 mounted in sill 12 between spaced pairs of stops 16 and 18.

Cylinder housing 14 includes a front head 20, a rear head 22, and

outer cylindrical wall 24 and interior cylindrical pressure wall
26 extending between the heads. Piston 28 1n wall 26 carriles a
seal ring which engages the interior surface of inner wall 26 and
divides the space within wall 26 into front cylindrical chamber

30 and rear cylindrical chamber 32. The seal ring prevents

leakage of hydraulic fluid past the piston. Piston rod 34

extends from piston 28 out of cylinder housing 14 through bore
or rod passage 36 in front head 20. Front head 20 divides piston
rod 34 into an interior piston rod segment 38 located within

front chamber 30 and an exterior piston rod segment 40 located

outside of front chamber 30. A suitable seal is provided in the
bore to prevent leakage of hydraulic fluid from the cylinder
housing.

Spring assembly 42 is located in front chamber 30 between
piston 28 and head 20. Spring assembly 4?2 is mounted on piston

28 and is held against the piston. As i1llustrated 1in Figure 6,

spring assembly 42 includes an elastomeric spring 44 surrounding
interior piston rod segment 38. Elastomeric spring 44 includes
a stack of annular elastomer pads 46 arranged 1n series.

Elastomer pads 46 are preferably made from a synthetic rubber
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such as a styrene-butadiene rubber of the type marketed under the

trademark KEY-GUARD by Keystone Industries, Inc., assignee of the
present application, or a synthetilic rubber of the type marketed
under the trademark HYTREL by E. I. Du Pont de Numoirs and

Company. Fach pad includes a central flat steel ring 48. A

retainer assembly 50 holds elastomer members or pads 46 and steel
washers 48 together and on the piston as illustrated. Retailner
assembly 50 includes a pair of slide bolts 52 thaf extend through
bores 54 formed in elastomer pads 46 and washers 48. One end of

cach slide bolt 52 extends through a bore 56 in piston 28 and 1s

threaded onto a nut 58. The other end of each slide bolt 52
extends through a bore 60 of retention plate 62 and 1lncludes a
countersunk head 64 seated in bore 60. The outer diameters of
bores 54 and 56 permit relative axial movement of the piston,
elastomer members and washers along slide bolts 52 to the
collapsed position shown in Figure 4. Retention plate 62
normally holds elastomer pads 46 on interior piston rod segment
38 under a desired preload compression. The preload compression
may be adjusted by tightening or loosening nuts 58.

Steel rings 48 and retention plate 62 have close fits in the
inner cylindrical pressure wall 26 and on rod segment 38 to
locate spring assembly 42 in place for engagement between piston

28 and front head 20 as shown in the drawings. The outer

diameters of rings 48 and retention plate 62 are slightly less

than the inner diameter of wall 26. The outer diameter of
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elastomer pads 46 are also slightly less than the inner diameter

of wall Z2o0.

Walls 24 and 26 define annular storage chamber or reservolr

66 extending between heads 20 and 22. One way ball valve 68 at

the end of reservoir 66 permits flow of hydraulic fluid from
chamber 66 into chamber 32 while preventing flow from chamber 32

into the reservoir. An additional one way ball valve (not shown)

is placed at the other end of reservoir 66 to permit flow from

chamber 30 into the reservoir while preventing flow from chamber
30 into the reservoir.

Figures 1 and 3 illustrate cushioning device 10 with piston

28 located in a neutral position. Buff impacts move the pilston

from the neutral position along a relatively long stroke toward

the rear head 22. Draft impacts move the piston from the neutral
position along a relatively short path toward the front head 20.
The compressed hydraulic fluid 1in the interior chambers of
cushioning device 10 biases the piston toward the front head and
into engagement with the spring assembly 42, as shown in Figure
4, to maintain piston 28 1in the neutral position so that the
device may receive and cushion both buff and draft impacts.

During buff impacts hydraulic fluid in chamber 32 flows

outwardly of the chamber through a number of small diameter
apertures or spring backed flow control valves 72 extending
through the pressure wall 26 and communicating chambers 32 and

66. Apertures or valves 72 are located on the pressure wall as

required to cushion buff impacts properly. A number of small
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diameter apertures or spring backed flow valves (not shown)

extend through wall 26 and communicate front chamber 30 and

reservoir 66. The use of one-way valves, flow control valves and
flow apertures in hydraulic cushioning units 1s known and not
critical to the present invention.

Piston rod segment 40 is connected to yoke 74 and 1in turn

to coupler 76 pivotally mounted on the yoke. Yoke 74 1s slidably

mounted on sill 12 between buff stops 18 and draft stops /8 for

limiting movement in buff and draft directions.
Chambers 30 and 32, and reservoir 66 are charged with
pressurized hydraulic fluid using conventional hydraulic o1l and

gas filling ports (not 1llustrated) provided in housing 14. When

the gas and hydraulic oil are separated, the oil fills chambers

30 and 32 and partially fills reservoir 66. The gas fills the

remainder of reservolr 66.

Between impacts piston 28 is held in the neutral position

shown 1in Figure 1. Internal hydraulic fluid pressure holds
piston 28 against spring assembly 42Z. The preload of elastomeric
spring 44 is selected to be greater than the force exerted by the

internal hydraulic fluid pressure against piston 28 to establish

the neutral position. The preload 1is sufficiently large to
assure piston 28 is held a consistent distance from front head
20 despite changes in fluid pressure caused by the outside
temperature, changes in the spring rates of elastomer pads 46

over the lifetime of the pads and the 1like. For railcar

cushioning device 10, the preload is approximately 8,000 pounds
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to assure a consistent neutral position over the lifetime of the

device.

—"

If desired, the preload of elastomeric spring 44 may be less

than the force exerted by the hydraulic fluid pressure and 1n

some cases may be eliminated. If the preload is less than the

force exerted by the hydraulic fluid pressure, elastomeric spring

44 will compress and piston 28 will move towards front head 20

along slide bolts 52 until the spring force exerted Dby

elastomeric spring 44 limits further movement of the piston.

Upon a buff impact sufficient to open valves /2 (1f
provided) hydraulic fluid flows from chamber 32 into reservoir

66 as piston 28 moves from the neutral position towards the rear

head 22 to cushion the impact hydraulically. Figure 5

illustrates piston 28 fully displaced in a buff direction from
the neutral position. Hydraulic fluid also flows from reservolr

66 to front chamber 30.

Spring assembly 42 is carried with piston 28 along wall 26

during buff movement of the piston. As shown in Figure 5, spring
assembly 42 moves with piston 28 to an intermediate position
between piston 28 and front head 20. Elastomeric spring 44 1S
not compressed beyond its preload during the buff action and only
the hydraulic resistance of cushioning device 10 cushlons the
buff impact. After buff impact, cushioning device 10 is returned
to the neutral position by the pressurized hydraulic fluid.

Upon a draft impact sufficient to overcome the preload of

elastomeric spring 44 and open any valves provided between
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chambers 30 and 66, piston 28 moves from the neutral position

towards the front head 20. Figure 4 illustrates piston 28 fully

displaced in a draft direction from the neutral position. During
draft collapse of the device 10, one-way valve 68 closes to
prevent hydraulic fluid flow from front chamber 30 into reservoilr
66. As piston 28 moves in the dratft direction, hydraulic fluid

in front chamber 30 is flowed into reservoir 66 to provide

hydraulic cushioning of the draft impact.
simultaneously with the hydraulic cushioning of the draft
impact, piston 28 collapses spring assembly 42 against front head

20. Retention disc 62 and slide bolts 52 are held against front

head 20 while piston 28 moves forward from nuts 58 and along
slide bolts 52. Piston 28 pushes elastomeric spring 44 towards
the front head 20 to compress elastomeric spring 44 between
piston 28 and retention disc 6Z. Elastomer pads 46 elastically
absorb impact energy. Heat generated during compression of the
elastomeric spring 1s dissipated 1n the hydraulic fluid.
FElastomeric spring 44 acts on the axis of rod 34 and does not

subject the rod to eccentric loadings.

Elastomeric spring 44 has a nonlinear spring rate. The

force generated by spring 44 is relatively low during 1initial

draft collapse to provide relatively soft cushioning. The force
generated by spring 44 increases at a greater rate with
increasing collapse. Near the end of travel, the Iforce generated

by spring 44 is very high to bottoming of the spring. The high

spring rate near the end of draft collapse stroke permits
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improved cushioning of severe draft 1impacts with a shorter
collapse stroke as compared to cushioning devices having a linear
spring rate.

After a draft impact, cushioning device 10 1s restored to
the neutral position by the spring assembly. Flastic energy
stored in the elastomer pads 46 during compression pushes piston
28 toward rear head 22 along slide bolts 52 until nuts 38
reengage piston 28 to locate the piston in the neutral position.
As elastomeric spring 44 extends from its compressed position,

elastomer pads 46 expand and release stored elastic energy. Heat

generated is dissipated in the hydraulic fluid. The Dbolts 52

have a close fit in bores 56 in the piston to prevent any

p

significant flow of hydraulic fluid through the piston during

buff or draft movement.

the interior diameter of pressure wall 26. Use of large diameter
pads permits maxlimum energy absorption per pad during collapse
of the spring and consequently reduces the length of the

gri

elastomeric spring. Reduction of

the length of the elastomeric
spring means that the distance between the front and rear heads

in housing 14 may be advantageously minimilzed.

Figures 7-11 illustrate a second embodiment railcar

cushioning device 110 installed in the center sill 112 of a

railcar (not 1illustrated). As 1in the cushioning device 10,

cushioning device 110 includes a cylinder housing 114 mounted 1in

sill 112 between spaced pairs of stops 116 and 118. Cyvlinder
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housing 114 includes a front head 120, a rear head 122, and outer
cylindrical wall 124 and interior cylindrical pressure wall 126
extending between the heads. Piston 128 in wall 126 carries a
seal ring which engages the interior surface of inner wall 126
and divides the space within wall 126 into front cylindrical

chamber 130 and rear cylindrical chamber 132. The seal ring

prevents leakage of hydraulic fluid past the piston. Piston rod

134 extends from piston 128 out of cylinder housing 114 through
bore or rod passage 136 in front head 120. Front head 120
divides piston rod 134 into an interior piston rod segment 138
located within front chamber 130 and an exterior piston rod

segment 140 located outside of front chamber 130. A suitable

seal is provided in the bore to prevent leakage of hydraulic
fluid from the cylinder housing.

Spring assembly 142 is located 1in front chamber 130 between
piston 128 and head 120. Spring assembly 142 is mounted on head

120. As illustrated in Figure 11, spring assembly 142 includes

an elastomeric spring 144 surrounding interior piston rod segment

138. Elastomeric spring 144 includes a stack of annular

clastomer members 146 arranged in series. A retalner assembly

148 holds elastomer members 146 together as 1llustrated.

Retainer assembly 148 includes an elongate sleeve 150 with a

circumferential end flange 152 extending outwardly from the

lefthand end of the sleeve as shown in Figure 12. Collapsible
sleeve 154 is slidably mounted on sleeve 150 and includes an

interior circumferential flange 156 extending inwardly behind
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flange 152 to hold the two sleeves together while permitting

relative movement of the sleeves to the collapsed position shown

in Figure 10. Radially outwardly extending circumferential
flange 158 is provided on the free end of sleeve 154. One side
of flange 158 engages the elastomer member 146 at one end ot
elastomeric spring 144. The other side of flange 158 engages the
piston 128 to hold the piston 1in the neutral position.

The outer diameter of circumferential flange 158 has a close
fit within the inner cylindrical pressure wall 126 to locate
spring assembly 142 1in place for engagement between piston 128
and front head 120 as shown in the drawings. End plate 160 1is

nounted on the end of sleeve 150 away from sleeve 154 and against

front head 120. End plate 160 extends outwardly from sleeve 150
to an enlarged diameter bore 162 at the end of interior pressure
wall 126. Radial shoulder 164 in pressure wall 126 holds end

plate 160 against front head 120. Retention ring 166 holds

sleeve 150 on end plate 160 with elastomeric spring 144 normally

under a desired preload compression between flange 158 and end

plate 160 as illustrated.

under the trademark KEY-GUARD by Keystone Industries, Inc.

assignee of the present application, or a synthetic rubber of the

pr—

type marketed under the trademark HYTREL by E. I.

Du Pont de

Numoirs and Company. Fach member 146 has a cross-section of

revolution that includes a curved bight 168 and a pair of spaced
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apart legs 170, 172 extending from the bight to an lnner dilameter
against one or both sleeves 150 or 154. The elasticity of the
members 146 allows the members' inner diameter to be increased
1as needed to fit over the outer diameter of collapsible sleeve
154. The number and shape of the elastomer members can vary from
that shown in device 110.

The outer diameter of circumferential flange 158 has a close
fit within the inner cylindrical pressure wall 126 to locate
spring assembly 142 in place for engagement between piston 128
and front head 130 as shown in the drawings. The outer diameters

of elastomer members 146 are sufficiently less than the i1nner

—

diameter of wall 126 to prevent contact of the elastomer members

R—

with interior pressure wall 126 when cushioning a draft impact.
As in the cushioning device 10, walls 124 and 126 define
annular storage chamber or reservoir 174 extending between heads

-

120 and 122. One way ball valve 176 at the end of reservolr 174

permits flow of hydraulic fluid from reservoir 174 into chamber

132 while preventing flow from chamber 132 into the reservolr.
An additional one way ball valve (not shown) 1is placed at the

other end of reservoir 174 to permit flow from chamber 130 into

the reservoir while preventing flow from chamber 130 into the

reservolr.
Figures 7 and 10 illustrate cushioning device 110 with
piston 128 located in a neutral position. Buff impacts move the

piston from the neutral position along a relatively long stroke

toward the rear head 122. Draft impacts move the piston from the
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head 120. The compressed hydraulic fluid in the interaior
chambers of cushioning device 110 biases the piston toward the
front head and into engagement with the spring assembly 142, as
shown in Figure 10, to maintain piston 128 in the neutral

i

position so that the device may receive and cushion both buff and

i

draft impacts.

During buff impacts hydraulic fluid in chamber 132 flows

g

outwardly of the chamber through a number of small diameter

apertures or spring backed flow control valves 176 extending

through the pressure wall 126 and communicating chambers 32 and

66. Apertures or valves 178 are located on the pressure wall as
required to cushion buff 1impacts properly. A number of small
diameter apertures or spring backed flow valves (not shown)
extend through wall 126 and communicate front chamber 130 and
reservoir 174. The use of one-way valves, flow control valves
and flow apertures in hydraulic cushioning units is known and not
critical to the present invention.

Piston rod segment 140 is connected to yoke 180 and 1in turn
to coupler 182 pivotally mounted on the voke. Yoke 180 1is
slidably mounted on sill 112 between buff stops 118 and draft
stops 184 for limiting movement in buff and drait directions.

Chambers 130 and 132, and reservoir 174 are charged with

pressurized hydraulic fluid using conventional hydraulic o1l and

gas filling ports (not illustrated) provided in housing 114.

When the gas and hydraulic oil are separated, the o1l fi1lls
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chambers 130 and 132 and partially fills reservoir 174. The gas

fills the remainder of reservoilir 174.

Between impacts piston 128 is in the neutral position shown
in Figure 7. Internal hydraulic fluid pressure holds piston 128
against spring assembly 142. As 1in cushioning device 10, the

preload of elastomeric spring 144 1is selected to be greater than

e

the force exerted by the internal hydraulic fluid pressure
against piston 128 to establish the neutral position. The

preload is sufficiently large TO assure piston 128 1s held a

consistent distance from front head 120 despite changes in fluid

pressure caused by the outside temperature, changes in the spring

rates of elastomer members 146 over the lifetime of the pads and

the 1like. For railcar cushioning device 110, the preload 1s
approximately 8,000 pounds to assure a consistent neutral
position over the lifetime of the device.

If desired, the preload of elastomeric spring 144 may be

less than the force exerted by the hydraulic fluid pressure and

may be zero as previously explained. If the preload 1s less than

the force exerted by the hydraulic fluid pressure, elastomeric

spring 144 will compress and piston 128 will move towards front

head 120 and collapse retainer assembly 148 against front head
120 until the spring force exerted by elastomeric spring 44
limits further movement of the piston. Sleeve 150 1s held
against front head 120 while piston 128 pushes collapsible sleeve
154 towards the front head 120 to compress elastomeric spring

144 between flange 158 and end plate 160.
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Upon a buff impact sufficient to open valves 176 (1if

provided) hydraulic fluid flows from chamber 132 into reservoir
174 as piston 128 moves from the neutral positlon towards the

rear head 122 to cushion the impact hydraulically. Figure 11

illustrates piston 128 fully displaced in a buff directilion from
the neutral position. Hydraulic fluid also flows from reservoir
174 to front chamber 130.

Spring assembly 142 remains stationary during buff movement
of the piston. As shown in Figure 11, spring assembly 142
remains attached to front head 120 as piston rod segment 138
moves with piston 128 to an intermediate position between piston
128 and front head 120. Elastomeric spring 144 1s not compressed

during the buff action and only the hydraulic resistance of

cushioning device 110 cushions the buff impact. After buff
impact, cushioning device 110 is returned to the neutral position
by the pressurized hydraulic fluid.

—
o

Upon a draft impact sufficient to overcome the preload of

elastomeric spring 144 and open any valves provided between

chambers 130 and 174, piston 128 moves from the neutral position

towards the front head 120. Figure 10 illustrates piston 128

fully displaced in a draft direction from the neutral position.

During draft collapse of the device 110, one-way valve 1/6 closes

to prevent hydraulic fluid flow from front chamber 130 1into

reservolr 174. As piston 128 moves 1in the draft direction,

hydraulic fluid in front chamber 130 is flowed into reservoir 174

to provide hydraulic cushioning of the draft i1mpact.
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Simultaneously with the hydraulic cushioning of the draft

impact, piston 128 collapses spring assembly 142 agalnst front
head 120. Sleeve 150 is held against end plate 160 while piston
128 pushes collapsible sleeve 154 towards the front head 120 to

compress elastomeric spring 144 between flange 158 and end plate

disc 160. Elastomer members 146 elastically absorb impact
enerqgy. Heat generated during compression of the elastomeric
spring is dissipated in the hydraulic fluid. Elastomeric spring

144 acts on the axis of rod 134 and does not subject the rod to
eccentric loadings.

Elastomeric spring 144 has a nonlinear spring rate. The
force generated by spring 144 is relatively low during initial
draft collapse to provide relatively soft cushioning. The force
generated by spring 144 1increases at a Jgreater rate with
increasing collapse. Near the end of travel, the force generated
by spring 144 is high to prevent bottoming, as previously

described.

After a draft impact, cushioning device 110 1s restored to

the neutral position by the spring assembly. Elastic energy
stored in the elastomer members 146 during compression pushes
collapsible sleeve 154 and piston 128 toward rear head 122 until
end flange 152 reengages flange 156 to return the piston to the
neutral position. As elastomeric spring 144 extends from 1its
compressed position, elastomer members 146 expand and release
stored elastic energy. Heat generated 1s dissipated 1in the

hydraulic fluid.
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Flastomer members 146 have an outer diameter sufficiently

less than the interior diameter of pressure wall 126 to prevent
undesirable contact of the members with pressure wall 126 during
draft movement. As the elastomer members compress durlng
collapse of the spring, the elastomer members bulge radially
outwards. Contact of the elastomer members with the interior of
pressure wall 126 could prevent flow of hydraulic fluid out ot
front chamber 130 and cause a hydraulic lock. Friction between
the elastomeric members and the interior of pressure wall 1260
could also cause piston 128 to seize and could generate
sufficient heat to degrade the elastomer.

Spring assembly 42 is mounted on piston 28 and 1s held
against the piston. Spring assembly 1472 is mounted on front head
120. If desired, the spring assembly may be free of the front
head and piston and allowed to move axially along the interior
piston rod segment without altering operation of the cushioning
device. However, it is preferred that the spring assembly be
mounted on the piston or front head. Otherwise, the location of
the spriné assembly with respect to the piston 1s not controlled
during cushioning of a buff impact. On the return stroke the
piston may impact the spring assembly near the beginning of the
stroke. The forces then acting on the piston are high,
increasing the risk of skewing the assembly and scoring the
pressure cylinder.

The elastomer spring need not be preloaded and held

together. For example, the elastomer spring may be formed as a
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solid elastomer body without a retainer  assembly.

Alternatively, the spring assembly may be slidably mounted on

the interior éegment of the piston rod. In such case, the
elastomeric spring may be mounted on a plastic sleeve that slides

S on the piston rod.

While I have illustrated and described preferred embodiments

of my invention, it 1is understood that this 1s capable of

modification, and I therefore do not wish to be limited to the
precise details set forth, but desire to avail ourselves of such

10 changes and alterations as fall within the purview of the

following claims.
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WHAT I CLAIM AS MY INVENTION I15:

1. A railcar cushioning device comprising a cylinder

extending between a front head and a rear head, pressurilzed

hydraulic fluid in said cylinder, a piston in said cylinder, a

piston rod extending from sald piston sealingly through saild

front head, said hydraulic fluid urging said piston toward sald

front head, and an elastomeric spring in said cylinder, and sald
elastomeric spring normally engaging said piston and salid front
head to locate the piston in a neutral position a distance away

from the front head.

2 The device of claim 1 wherein said elastomeric spring
comprises a plurality of annular elastomer members surrounding

said piston rod and spaced in series along salid piston rod.

3. The device of claim 2 further including a spring
retalner holding said elastomer members together along the

piston rod; salid spring retainer having opposite first and second

ends and said elastomeric spring being held between said spring

retalner ends.

4. The device of claim 3 wherein said elastomeric spring
includes a first end and a second end; said spring retainer

includes a retention member located at said first end of sald

spring retainer at said first end of said elastomeric spring; and
said second end of said elastomeric spring is adjacent to elther

the piston or the front head.

—r

5. The device of claim 4 including a first connection

between said spring retainer and one of said piston and said
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front head mounting said spring retainer to said one of said
piston and said front head.

6. The device of claim 5 wherein sald spring retainer

i

includes a tension member extending from said second end of said

spring retainer to said retention member and a second connection
between said retention member and said tension member.

7. The device of claim 6 wherein said second connection
mounts said spring retainer on said piston, said second end of

said elastomeric spring is adjacent said piston, and said

retention member is located between said elastomeric spring and

said front head.

8 . The device of claim 7 wherein said spring retalner

includes a rigid member extending from said retention member to

said piston.

9. The device of claim 8 wherein said piston has a first

side facing said front head, a second side facing said rear head,

and a bore extending between said piston sides; and said rigid

member comprises a bolt, said bolt extending from said retention

member and slidably extending through said piston bore to a free
end located adjacent to the second side of said piston.

10. The device of claim 9 wherein said piston bore has a
width; said rigid member includes a stop attached to the free end
of said bolt, said stop having a width greater than the width of
the bore.

11. The device of claim 10 wherein salid retention member

includes an annular plate surrounding said piston rod; said bolt
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extends through a bore in said annular plate; saild stop comprises

ﬁ

a nut threadingly engaged on a threaded free end of said bolt;

and said retention member is spaced a maximum predetermined

distance from said second end of said elastomeric spring when

said piston is in the neutral position.

12. The device of claim 9 wherein said bolt slidingly

extends through a passage formed 1n each elastomer member.

13. The device of claim 6 wherein salid second connection
mounts said spring retainer on said front head, said second end
of said elastomeric spring is adjacent to said front head, and

said retention member is located between said elastomeric spring

and said piston.

14. The device of claim 13 wherein said tension member

includes a first rigid member extending from said front head to
a second rigid member, said second rigid member extending from

said first rigid member to said retention member, and a third

connection mounting said second rigid member to said first rigid

member.

i

15. The device of claim 14 wherein sald first rigid member

comprises a first elongate sleeve and said second rigid member
comprises a second elongate sleeve, each sleeve surrounding said
piston rod; and said third connection slidingly mounts said
second sleeve on said first sleeve.

16. The device of claim 15 wherein said piston rod defines

a longitudinal axis of said device and sald retention member
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comprises a first radially-extending flange located on an end ot

said first sleeve adjacent to said piston.

17 . The device of claim 16 wherein one of said first and

second sleeves has an outside diameter; the other of said first
and second sleeves has an inside diameter greater than said

outside diameter; and said third connection comprises a second

flange extending from said outside diameter of said one sleeve

r—

towards said inside diameter of said other sleeve and a third

flange extending from said inside diameter of said other sleeve
towards said outside diameter of sald one sleeve.
18. The device of claim 17 wherein said first connection

includes an annular plate located between said elastomeric spring

and said front head and a shoulder formed in said cylinder facing

said front head; said plate surrounding said piston rod and held

bt

between said shoulder and said front head.

19. The device of claim 17 wherein said elastomer members

surround said sleeves.

20. The device of claim 3 wherein said cylinder has an
inner diameter and each elastomer member has an outer diameter
slightly smaller than the inner diameter of said cylinder.

21. The device of claim 1 including a hydraulic fluid
reservoir surrounding said cylinder and at least one passage
extending from the interior of said cylinder to said reservoilr.

22. A railcar cushioning device comprising a cylinder
extending between a first head and a second head, pressurized

hydraulic fluid in said cylinder, a piston 1n said cylinder, a
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piston rod extending from said piston sealingly through said
first head, said hydraulic fluid urging said piston toward said
first head, an elastomeric spring in said cylinder, and a first
connection between said piston and said elastomeric spring
mounting said elastomeric spring to said pilston, salid elastomeric
spring normally engaging said piston and sald first head to
locate the piston in a neutral position a distance away from the
first head.

23 . The device of claim 22 wherein said first connection
comprises a spring retainer located adjacent to a first end of

P

said elastomeric spring; and a second end of said elastomeric

spring is located at said piston.

24 . The device of claim 23 wherein said spring retalner
includes a retention member located at said first end of said
elastomeric spring, a tension member extending from said
retention member to said piston, and a second connection between
said retention member and said tension member.

25. The device of claim 24 wherein said tension member
includes a rigid body extending from said retention member to
said piston and said first connection slideably mounts said rigid
body to said piston.

20. The device of claim 25 wherein said first connection

includes a bore extending through said piston; and said rigid
body slidingly extends through said piston bore.
27. The device of claim 26 wherein said elastomeric spring

comprises a plurality of annular elastomer pads surrounding said
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piston rod and spaced in series along said piston rod, each pad
having an outer diameter slightly smaller than an inside diameter
of said cylinder.

28. The device of claim 27 wherein said retention member
comprises an annular plate surrounding said piston rod; said
second connection includes a bore extending through said annular
plate; and said rigid body extends through said bore.

29. The device of claim 22 further including a hydraulic
fluid reservoir surrounding said cylinder.

30. A railcar cushioning device comprising a cylinder

extending between a front head and a rear head, pressurized

hydraulic fluid in said cylinder, a piston in said cylinder, a

piston rod extending from said piston sealingly through said

front head, said hydraulic fluid urging said piston toward said
front head, an elastomeric spring in said cylinder, and a first
connection between said front head and said elastomeric spring
mounting said elastomeric spring to said front head, said
elastomeric spring normally engaging said front head and said
piston to locate the piston in a neutral position a distance away

from the front head.

31. The device of claim 30 including a hydraulic fluid

reservoir surrounding said cylinder.

32. The device of claim 30 wherein said first connection

includes a spring retainer attached to said front head and

located adjacent a first end of said elastomeric spring; and a
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second end of said elastomeric spring 1s adjacent to said front

head.

33. The device of claim 32 wherein salid spring retalner

includes a retention member located at said first end of said

elastomeric spring, a tension member extending between said front
head and said retention member, and a second connection between
said retention member and said tension member.

34 . The device of claim 33 wherein sailid tension member

includes a first elongate member, a second elongate member, and

a third connection between said first and said elongate members

slidably mounting said first elongate member on said second
elongate member.

35. The device of claim 34 wherein said tension member
includes an end plate located at said second end of said

elastomeric spring and a fourth connection between said end plate

and said second elongate member; and said first connection

includes a fifth connection between said end plate and said front

head mounting said end plate to said front head.

36. The device of claim 35 wherein said end plate surrounds

said piston rod; said fifth connection includes a shoulder formed
on said cylinder and said end plate is held between said shoulder
and front head.

37. The device of claim 36 wherein said first elongate

member comprises a first sleeve, said second elongate member

comprises a second sleeve, each sleeve surrounding said piston

rod; said retention member comprises a first flange formed on
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said first sleeve and engaging said first end of said elastomeric

spring; and said third connection comprises a second flange

formed on said first sleeve and a third flange formed on saild

second sleeve.

38. The device of claim 37 wherein said elastomeric spring

comprises a plurality of elastomer members arranged 1n seriles
along said piston rod, said pads surrounding said piston rod.

39. The device of claim 38 wherein said elastomer members

surround said first and second sleeves.
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