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method additionally improves axial straightness and lateral stability of the multi-tiered spring assembly.
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METHOD OF MAKING COMPRESSIBLE ELASTOMERIC SPRING

FIELD OF THE INVENTION

The present invention relates,

elastomeric springs capable of

in general,

to compressible

absorbing energy and, more
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particularly, this invention relates to a method for making
elastomeric compressible spring.
BACKGROUND OF THE INVENTION
Compressible elastomeric springs, including a multi-tiered
5 stack of elastomeric pads separated by plates, have Dbeen
extensively employed for absorbing energy and have gained wide
acceptance for absorbing and cushioning buff and draft dynamic
impact forces encountered during make-up and operation of a
railway véhicle. U.S. Pat. No. 4,198,037 to Anderson and U.S.
0 Pat. No. 5,351,844 +to Carlstedt disclose related prior art
methods of making compressible elastomeric springs.

Carlstedt 1s particularily cohcerned with a method of
improving center-grip metal plate and its mechanical
interlocking to an elastomeric pad in order to improve lateral

|5 stability of the compressible elastomeric spring.

However, further improvements are required in the method of
mechanically interlocking the plate ¢to fhe elastomeric pad
during a cold forming érocess and improving axial straightness
and Jlateral stability of the compressible elastomeric spring,

20 particularly enabling the spring to absorb and cushion higher
levels of buff and draft dynamic impact force.
SUMMARY OF THE INVENTION
In accordance with one aspect, the present invention

provides a method of making a compressible elastomeric spring.
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The method includes the step of providing at least one
compressible elastomeric pad defining a central axis and having
a pair of axial ends. Each of the pair of axial ends has each
of a substantially flat surface disposed normal to the central
axis and a central raised projection formed thereon‘. Next,
providing a pair of plate like members. Each of llthe pair of
plate li'ke members has at least one subs.tantially flat- surface,
one.. 0f an aperture and a cavity provided in .at least one
substantially flat surface thereof and a predetermined plurality
of prongs positioned about a peripheral edge of éuch one of the
aperture and cavity and extending at a predetermined angle
relative to at least one substantially flat surface of each

plate like member. Then, positioning such at least one pad

‘between the pair of plate like members. Axlally aligning the

predetermined plurality of the prongs of each plate like member
with a respective central projection. Finally, forming the
compressible elastomeric spring.

In accordance with another aspect, the present in.vention
provides a method of making a multi-tiered compression spring
assembly including a predetermined plurality of axially disposed
compressible elastomeric pads, a first end plate on one end of

the assembly, a second end plate on an opposed end of 'the

assembly and a separator plate between each pair of adjacent

compressible elastomeric pads. The method includes the step of
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forming each plate with an axial aperture. Next, forming a
predetermined plurality of prongs about a peripheral edge of the
axial aperture. Then, extending the predetermined plurality of
prongs at a predetermined angle relative to a surface of the
plates which 1is 1in “Jjuxtaposition to one of the predetermined
plurality of compressible elastomeric pads. Poslitioning the
plates and the predetermined, plurality of compressible
elastomeric pads to form the multi-tiered compression Spriﬁg
assembly. Next, applying a predetermined axial force to the
multi-tiered compression spring assembly. Then, piercing, with
the predetermined plurality of prongs and the applied force, an
axial end of a respectively juxtaposed compressible elastomeric
pad. Penetrating, with the predetermined plurality of prongs
and the applied force, a predetermined distance into such
respectively Jjuxtaposed compressible elastomeric pad. Next,
mechanically interlocking, by way of the prong penetration, the
predetermined plurality of compressible elastomeric pads with
the plates. Finally, removing the axial force from the multi-
tiered compression spring assembly.

In- accordance with a further aspect, the present invention
discloses a method of providing at 1least one of axial
straightness and lateral stability in a multi-tiered compression
spring assembly during repetitive cushioning of axial dynamic

impact loads in excess of 7,500 pounds per square inch (PSI) and
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in absénce of a center rod or peripheral guidance. The spring
assembly includes a predetermined plurality of axlally disposed
compressible elastomeric  pads formed from a preselected
copolyester polymer having a modified molecular structure and
having a predetermined shape factor and a separator plate
between each pailr of. adjacent compressible elastomeric pads.
The method includes the step of forming etach ‘axial end of each
of the predetermined plurality of pads with an axial projection.
Next, forming each axial end with & groove in abutting
relationship with a peripheral side surface of the axial
projection. Then, forming each separator plate with an axial
aperture and with a predetermined plurality of prongs positioned
about a peripheral edge of the axial aperture and extending at a
predetermined angle relative to a surface of each separator
plate which 1s in Jjuxtaposition to one of the compressible
elastomeric pads. Next, pos‘itioning the separator plates and
the predetermined plurality of compressible elastomeric pads to
form the multi-tiered compression spring assembly. Then,
aligning the predetermined plurality of prongs with each of a
respective axial projection  and groove. Applying a
predetermined axial force to one end of the multi-tiered
compression spring assembly. Next, piercing, with the
predetermined plurality of prongs and the applied force, each of

an exterior surface of the axial projection and a surface of the
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groove of a respectively Jjuxtaposed compressible elastomeric
pad. Then, penetrating, with the predetermined plurality of
prongs and the applied force, a predetermined distance into the
respectively juxtaposed compressible elastomeric pad.
> Mechanically interlocking, by way of the prong penetration, the
predetermined plurality of compressible elastomeric pads with
the plates. Finally, removing the axial force from the multi-
tiered compression spring assembly.
ASPECTS QF THE INVENTION
10 It is, therefore, oné of the primary aspects of the present
invention to provide a method of making a compressible
elastomeric spring including an elastomeric pad positioned
between a pair of plates.
Another aspect of the present invention 1is to provide a
15 method of making a compressible elastomeric spring stack of
elastomeric pads separated by plates that improves mechanical
interlocking of the metal plates to the compressible elastomerié
pad.
Yet another aspect of the present invention is to provide a
20 - method of making a compressible elastomeric spring stack of
elastomefic pads separated by plates that improves axial
straightness of the stack during use.
A further aspect of the present invention is to provide a

method of making a compressible elastomeric spring stack of
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elastomeric pads separated by plates that improves lateral

stability of the stack during use.

Yet a further aspect of the present invention is to provide

a method of making a compressible elastomeric spring stack of
S. elastomeric pads separated by plates that does not require use
of center rod or axial guiding during use.

An additional aspect of the present invention 1s to provide
a method of making a compressible elastomeric spring stack of
elastomeric pads separated by plates that enables the spring to

10 absorb and cushion higher dynamic impact forces during make-up
and opération of a railway vehicle.

Another aspect of the present invention 1is to provide a
method of pre-shortening a compressible elastomerilc spring stack
of elastomeric pads separated by plates prior to installation of

1S the spring into a conventional yoke of a railway vehicle.

In addition to the several aspects and advantages of the

present invention which have been described with some degree of

specificity above, various other aspects and advantages of the

20

invention will become more readily apparent to those persons who
are skilled in the relevant art, particularly, when such

description is taken 1in conjunction with the attached drawing

Figures and with the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an 1isometric wview of a compressible elastomeric
spring of the present' invention, particularly 1llustrating the
method of pre-shortening the spring prior to 1its installation

into a yoke of the railway vehicle:;

FIG. 2 1s an isometric view of a compressible elastomeric
spring of FIG. 1, particularly illustrating the spring installed

into the yoke in a pre-shortened condition ;
FIG. 3 1s an 1sometric cross-sectional view of a compressible elastomeric spring constructed in

accordance with one embodiment of the invention:

FI1G. 4 1s a cross-sectional elevation view of a compressible elastomeric spring constructed in
accordance with another embodiment of the invention; and
FIG. 5 1s an 1sometric view of a draft gear assembly employing a compressible elastomeric

spring. .

BRIEEF DESCRIPTION OF THE VARIQUS
EMBODIMENTS OF THE INVENTION

Prior to proceeding-to the more detailed description of the
present inventiocn, it should be noted that, for the sake of
clarity and understanding, identical components which  Thave

identical functions have been identified with identical

reference numerals throughout the several views illustrated in

the drawing figures.

It is to be understood that the definition of a railway

vehicle applies but is not ;imited Lo passenger railcar, freight
railcar, locomotive and the like railway vehicles.

The present invention provides several methods of making a
compressible elastomeric spring. The various structures of the
related springs produced by the methods of the presen.t- invention
are disclosed in the co-pending U.S. Serial Number 12/150,809

entitled "Compressible Elastomeric Spring”. Furthermore, the

3
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general methods of forming compressible elastomeric spring are

disclosed in U.S8. Pat. Nos. 4,198,037 and 5,351,844,

5 In accordance with one embodiment of the present invention,
the method includes the step o©f providing at least one
compressible elastomeric pad, generally designated as 110,
defining a central axis and having a pair of axial ends. Each
of the pair of axial ends has each of a substantially flat

10 surface disposed normal to the central axis and a central raised
projection formed thereon. The structure of such compressible

elastomeric pad 110 1is best disclosed in the co-pending U.S.

Serial Number 12/150,928 entitled “Elastomeric Pad For A Compressible Elastomeric
Spring” now U.S. Patent Number 8,465,009. Then, the method includes the step of

15 providing a pair of members to cage or enclose the compressible
elastomeric pad 110 therebetween. Preferably, each of the pair
of members is a plate like member, generally designated as 150,
having at least one substantially flat surface, an aperture 180
provided in at least one substantially flat surface thereof and
20 a predetermined plurality of prongs 170 positioned about 3
peripheral edge 182 of the aperture 180 and extending at a
predetermined angle relative to at least one substantially flat

surface of each plate like member 150, Suchry plate like member

150 is best shown and described in the co-pending U.S. Serial
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Number 12/150,926 entitled “Plate For A Compressible Elastomeric Spring” now U.S.
Patent Number 7,857,273.

Next, the compressible elastomeric pad 110 is positioned

ors 150 followed by alignment

between the pair of plate like memb
te

Lt

of the predetermined plurality of the prongs 170 of each ple

like member 150 with a respective central projection 130 of the

compressible elastomeric pad 110. After the .compressible

elastomeric pad 110 and the plate like members 150 are axially

aligned, the compressible elastomeric spring 100 can be formed.

To form the compressible elastomeric spring 100 of the

present invention, a predetermined force 1is applied axially to

an exposed surface of one of the pair of plate like members 150.

When the axial force 1is applied, each of the predetermined

plurality of prongs 170 pierces an exterior surface of the

central projection 130 and penetrates a predetermined distance

at least into the central projection 130 providing for

frictional engagement between the prongs 170 and the central

projection 130 and establishing a mechanical interlock between
the compressible elastomeric pad 110 and the abutting plate like

member 150. The applied axial force 1is removed when such

interlock is achieved.

I+ has been found that to achieve the above described
mechanlical interlock, the compressiblé elastomeric pad 110 must

be precompressed again, to a height which 1is generally identical

10
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to the solid height of such compressible elastomeric pad ilO.
It has been also found that the axial force required to
precompress the compressible elastomeric pad 110 and achieve the
mechanical interlock with abutting plate 1like members 150 1is
between about 700,000 pounds and | about 800,000 pouonds.
Advantageously, during the forming process, the applied axial
force and the construction of .the prongs 170 enables each
central projection 130 to axially extend into the aperture 180
provided in a respective plate like member 150.

The method also includes the steps of forming a groove 140
in each substantially flat surface of the compressible
elastomeric pad 110 in abutting engagement with a peripheral
side surface of the central projection 130, aligning the
prongs 170 with the groove 140, piercing the surface of the
groove 140 and penetrating into the compressible elastomeric
pad 110. To' enable prongs 170 to pierce both the central
projection 130 and the groove 140, the diameter of the central
projection 130 is sized based on the thickness of fhe prongs 170
so that when each prong 170 pierces the exterior surface of the
central projection 130, a portion of the prong 170 is exposed
for piercing the surface of the groove 1490. The method
additionally includes the step of sizing the width of the
groove 140 in a manner to align an exterior peripheral edge of

the groove 140 with an exterior surface of the prongs 170.

1]
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The method alse includes alternative steps of forming a
plurality of apertures 148 in abutting engagement with the
peripheral side' surface of the central projection 130, aligning
the prongs 170 with the apertures 148 and positioning each
prong 170 within a respective aperture 148 during applicatiqn of
the axial forming force.

The method includes the additional steps of positioning a
predetermined plurality of projections 160 on the substantially

flat surface of each of the pair of plate like members 150,

forming an aperture 164 through each of the predetermined

plurality of projections 160 and each plate like member 150 and

enabling the material of the compressible elastomeric pad 110 to

flow 1into each aperture 164 during cold forming process of the

compressible elastomeric spring 100.

Although the above methed has been described as caging the

compressible elastomeric pad 110 between the pair of plate like
members 150, the present invention contemplates that at least
one of such plate like members 150 may be replaced with a

follower block 50, 60 or the center plate 200, best shown and

described in the co-pending U.S. Serial Number 12/150,777 entitled “Combination Yoke and

Elastomeric Draft Gear” now U.S. Patent Number 8,136,683.
In accordance with another embodiment, the invention
provides a method of making a multi-tiered compression spring

assembly, generally designated as 102. Such multi-tiered

12
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compressioﬁ spring assembly 102 includes a predetermined
plurality of axially disposed compressible elastoﬁeric pads 110,
a first end plate 150 on one end of the assembly, a second end
plate 150 on an oppos‘ed end of the assembly and a separator
plate 190 between each pair of adjacent compressible elastomeric
pads 110. The notable distinction in forming the multi-tiered
compression spring assembly 102 as compared to forming the
cbmpressible elastomeric spring 100 is that the plurality of
prongs 170a, | 170b are formed on every surface of the plates 180
which is in juxtaposition to one of the compressible elastomeric
pads 110.

It has been discovered that making the multi-tiered
compression spring assembly 102 in accordance with the above
described method including the steps of provigding
prongs 170, 170a, 170b formed on the plates 150, 180
respectively, providing projection 130 and groove 140 formed on
the compressible elastomeric pad 110, as well as making the
compressible elastomeric pad 110 from a preselected copolyester
polymer having a modified molecular structure and providing the
compressible elastomeric pad 110 with a predetermined shape
factor provides for at 1least one of axial straightness and
lateral stability enabling such multi-tiered compression spring

assembly 102 to repetitively cushion and absorb axial dynamic

impact loads in excess of 7,500 pounds per sguare inch (PSI) and

I3
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further within the range of between about 9,500 PSI and

about 11,000 PSI in absence of a center rod or peripheral
guidance.

The present invention further provides for a method of pre-

5 shortening the multi-tiered compression spring assembly prior to

its installation into a conventional vyoke, generally designated

as 20. Now in reference to FIG. 1, there is 1llustrated a

multi-tiered compression spring assembly, generally designated

as 104, which includes a predetermined plurality of compressible

10, elastomeric pads 110 and plates 150, 190 interlocked

therebetween in accordance with the above described embodiments.

The method of pre-shortening the muiti-tiered compression svpring

assembly 104 also includes the step of adapting each of the rear

follower block 50 and the front coupler follower block 60 with

15 means, generally designated as 450, for fixing the assembled

multi-tiered compression spring 104 at a predetermined pre-

shortened height. In the presently preferred embédiment of the

invention, such means 450 includes a flange 452 rigidly secured

to or integrally formed with each side edge of each follower
20 Dblock 50, 60 and having an aperture 454 formed therethrough.
The flanges 452 are positioned on & respective follower
block 50, 60 in a manner aligning the opposed apertures 454 in
the same plane, which is- shown as a vertical plane in FIGS. 1-2,

when the multi-tiered compression spring assembly 104 is

14
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installed into the yoke 20, Each follower block 50, 60 'is
operatively positioned at a respective end of the multi~tiered
compression spring assembly 104 prior to application of the
axial forming force. Thus, during forming, the compressible
elastomeric pads 110, plates 150, 190 and follower blocks 50
and 60 are precompressed together. Then, the applied axial
force is partially removed enabling the multi-tiered compression
spring assembly 104 to return to a pre-shortened height which 1is
smaller than the normal extended height of the multi-tiered
compression spring assembly 104 and which enables installation
of the multi-tiered compression spring assembly 104 with the
follower blocks 50, 66 into the vyoke 20 1in a conventional
manner. Next, a pair of rods 456 having threaded ends 458 are
inserted through the aligned apertures 454. Fasteners, such as
conventional threaded nuts 460 are operatively engaged at each
threaded end 458 thus fixing the multi-tiered compression‘ spring
assembly 104 at the predetermined pre-shortened height. When
the predetermined pre-shortened height of the multi-tiered
compression spring 104 is fixed, the applied axial forming force
is removed completely. After the multi-tiered compression
spring assembly 104 is installed into the yoke 20, as best shown
in FIG. 2, the nuts 460 are disengaged, preferably gradually and
equally at each side of the multi-tiered compression spring

assembly 104, from each threaded end 458, the rods 456 are

15



CA 02684343 2014-08-06

removed and the multi-tiered compression spring assembly 104 is
allowed to extend to 1its normal operating height and being
maintained in a conventional preload condition, generally being
defined by a prelcocad force of between about‘ 20,000 pounds and

> about 50,000 pounds. it would be appreciated that the preload

condition will apply to wvarious embodiments of the compressible

elastomeric springs 100, 102 described in the co-pending

applications.

Although the present invention has been described with reference to its preferred
. embodiments, it will be understood that the scope of the claims should not be limited by

the preferred embodiments, but should be given the broadest interpretation consistent

with the description as a whole.

15

16
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We Claim:

1. A method of making a compressible elastomeric spring,
said method comprising the steps of:
(a} providing at least one compressible elastomeric pad
5 defining a central axis and having a pair of axial ends, each of
said pair of axialﬁ ends having each of a substantially £flat
surface disposed normal to said central axis and a central
raised projection formed thereon;
(b) providing a pair of plate like members, each of said
10 pair of plate like members having at least one substantially
flat surface, one of an aperture and a cavity provided in said
at least one substantially flat surface thereof and a&
predetérmined plurality of prongs positioned about a peripheral
edge of said one o0f said aperture and cavity and extending at a
15 predetermined angle relative to said at least one substantially
flat surface of gaid each plate like member:;

{c) positioning said at least one pad between said pair of

plate like members:

(d) axially aligning sald predetermined plurality of said

20 prongs of said each plate like member with a respective central

projection; and

(e} forming said compressible elastomeric spring.

17
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2. The method, according to <c¢laim 1, wherein step (e)

includes the steps of applying a predetermined force axially to

an exposed surface of one of said pair of members, piercing,

with each of said predetermined plurality of prongs and said

5 applied axial force, an exterior surface of said central

projection, penetrating, with each of said predetermined

plurality of prongs and said applied axial ftorce, a

predetermined distance at least into said central projection and

removing said applied axial force.

0
3. The method, according to claim 2, wherein step (e)
includes the additional step of axially precompressing said at
least one pad to a predetermined height.
15 4. The method, according to c¢laim 2, wherein step (e)

includes the additional step of axially extending said central

projection into said one of said aperture and cavity.

5. The method, according to claim 2, wherein step (a)
20 includes the step of forming a groove in each substantially flat

surface of said at least one compressible elastomeric pad in

abutting engagement with & peripheral side surface of said

central projection.

i8
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6. The method, according to claim 1, wherein said method
includes the additional steps of positioning a predetermined
plurality of projections on said substantially flat surface of

said each of said pair of plate like members and forming an

5 aperture through each of said predetermined p.lurality of

projections and said each plate like member.

7. A method of making a multi-tiered compression épxing'
assembly including a predetermined plurality of axially disposed
10 compressible elastomeric pads, a first end plate on one end of
sald -assembly, a second end plate on an opposed end of said
assembly and a separator plate between each pair of adijacent
compressible elastomeric pads, said method comprising the steps

of:

15 (a) forming an axial aperture through a thickness of each of said separator plates;

(b} forming a predetermined plurality of prongs about a

peripheral edge of saild axial aperture;
(c} extending said predetermined plurality of prongs at a
predetermined angle relative to a surface of said plates which

20 is in Juxtaposition to one of said predetermined plurality of

compressible elastomeric pads;

¢

(d} positioning said plates and said predetermined

plurality of compressible elastomeric pads to form said multi-

tiered compression spring assembly;

19
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(e) applying a predetermined axial force to said multi-~

tiered compression spring assembly;

(f} piercing, with said predetermined plurality of prongs
and said | applied force, an axial end of a respectively
juxtaposed compressible elastomeric pad;

(g) penetrating, with said predetermined plurality of

prongs and said applied force, a predetermined distance into
sald respectively juxtaposed compressible elastomexic pad;

(h) mechanically interlocking, b.y way of said prong
penetration, said predetermined plurality of compressible
elastomeric pads with said plates; and

(1) removing said axial force from said multi-tiered

compression spring assembly.

8. The methoed, according to claim 7, wherein said method
includes the additional step of pre-shortening said multi-tiered

compression spring assembly prior to removing said axial force

in step {(1).

9. A method of providing at- least one of axial straightness

and lateral stability in a multi-tiered compression spring
assembly during repetitive cushioning of axial dynamic impact
loads 1in excess of 7,500 pounds per square inch (PSI) and in

absence of a center reod or peripheral guidance, said spring

20
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assembly including a predefermined plurality of axially disposed

compressilble elastomeric pads formed from a preseléected

copolyester polymer having a modified molecular structure, said

of axially disposed compressible

predetermined plurality

elastomeric pads having a predetermined shape factor and a

separator plate between each pair of adjacent compressible

elastomeric pads, said method comprising the steps of:

{(a) forming each axial end of each of said predetermined
plurality of pads with an axial projection;

(b) formirng sald each axial end with a groove in abutting
relationship with a peripheral side surface of said axial
projection;

(c) forming each separator plate with an axial aperture;

(d). forming said each separator plate with a predetermined

plurality of prongs positioned about a peripheral edge of said

v

axial aperture and extending at a predetermined angle relative

to a surface of said each separator plate which is in

juxtaposition to one of said compressible elastomeric pads;

(e} positioning said separator plates and said

i

20 predetermined plurality of compressible elastomeric pads to form

salid multi-tiered compression spring assembly;

(f) aligning said predetermined plurality of .prongs with

each of a respective axial projection and groove;

21
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(g) applying a predetermined axial force to one end of
said multi~tiered compression spring assembly;
(h) piercing, with sald predetermined plurality o¢f prongs

and said applied force, each of an exterior surface of said

5 axial projection and a surface of said groove of a respectively
Juxtaposed compressible elastomeric pad;

(1) penetrating, with said predetermined plurality of

prongs and said applied force, a predetermined distance into
said respectively juxtaposed compressible elastomeric pad;

10 (j) mechanically interlocking, by way of said prong
penetration; said predetermined plurality of  ¢ompressible
elastomeric pads with said plates; and

(k) removing said axial force from said multi-tiered

compression spring assembly.
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