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Abstract

An elastomeric mounting (10) for use in a vehicle suspension to accommodate compression
and shear loading comprises a plurality of metal members (11, 12) with the or each successive
pair of metal members being spaced apart by and bonded to a layer (15) of elastomeric
material, said metal members and elastomeric layer having a pair of substantially parallel and
opposed edge regions (17), and the material of each elastomeric layer when in an unstressed
condition comprising a slot-like cavity (28) which extends substantially parallel with and spaced

from said edge regions (17) of the layer.
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ELASTOMERIC MOUNTING

This invention relates to an elastomeric mounting and in particular,
although not exclusively, to an elastomeric mounting suitable for use in a railway
vehicle suspension and comprising an interleaved arrangement of metal plates
and one or more layers of elastomeric material.

The invention relates also but not exclusively to an elastomeric mounting
of the chevron type comprising an interleaved arrangement of angled metal
plates arranged substantially superimposed and with the or each successive pair
of plates spaced apart by a layer of elastomeric material.

In designing an elastomeric mounting suitable for use in a vehicle
suspension it is necessary that the mounting can carry a large compressive load
over a large range of deflection in a vertical direction.

When positioned as part of a secondary suspension between a vehicle
bogie and vehicle body the mounting needs to provide adequate stiffness in a
transverse direction, so that the vehicle body is maintained aligned adequately
with the track, but needs to be relatively compliant in the direction of travel so as
to accommodate movement of the bogie relative to the vehicle body and avoid
high track forces when negotiating curved track.

Another consideration in designhing an elastomeric mounting may be a
requirement to provide a rising stiffness rate in a vertical direction, preferably a
stiffness rate that increases progressively with increasing load.

According to one aspect of the present invention an elastomeric mounting
for compression and shear loading comprises a plurality of metal members with
the or each successive pair of metal members being spaced apart by and
bonded to a layer of elastomeric material, said metal members and elastomeric
layer having a pair of substantially parallel and opposed edge regions, and the
material of the or each elastomeric layer when in an unstressed condition
comprising a slot-like cavity which extends substantially parallel with and spaced
from said edge regions of the layer.

The slot-like cavity preferably has a maximum thickness in the direction

of vertical (normal) compression loading of the mounting which is less than one
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quarter, or preferably less than one sixth, of the maximum width of the slot as
considered in a transverse direction between said opposed edge regions.

Preferably the height of the slot tapers progressively from an end region
of the or each layer of elastomeric material to a central position mid-way
between longitudinal ends of the layer.

The reference to the slot-like cavity extending substantially parallel with
said end regions of the layer of elastomeric material refers to the cavity
extending in a lengthwise direction between the end regions.

Preferably also the width of the slot region tapers progressively from a
maximum width at an end region to a minimum width at a central position mid-
way between the end regions.

As considered in plan, the taper of the width of the slot preferably is in the
range 4° to 20°. A suitable taper angle is 6°+ 2°. In each case the taper angle
is measured relative to a central longitudinal axis, such that the relative angle
between sides of the slot is double the taper angle. Each slot may have a
constant height as considered in any transverse plane, but more preferably is
profiled so as to have a maximum height at the central position and minimum at
transverse edge regions, being the regions of the slot closest to respective
opposed edge regions of the associated elastomeric layer.

Preferably said metal members and elastomeric layer are of a
substantially square or rectangular shape.

The metal members may be metal plates. The end metal members of a
stack of pairs of metal members may be metal plates or metal castings. An
intervening metal member also may be a casting.

The metal members may have flat surfaces to which the elastomeric
layers are bonded. Alternatively the elastomeric mounting may be of the
chevron type having V-shaped metal plates and/or castings, and V-shaped
elastomeric layers, with the slot-like cavity extending in a lengthwise direction
which is substantially parallel with the apex line of the V-shape.

End metal members of a chevron type mounting may have outer faces

which are of a V-shape, to have two planar portions inclined relative to one



«

" WO 00/03153 PCT/GB99/02085

another, or flat outer faces.

Each slot may be positioned mid-way between a pair of successive metal
members or it may be offset to lie closer to one of the metal members of the pair.

The slot shape may be defined substantially wholly by the elastomeric
material, particularly as in the case of a slot which is positioned substantially
mid-way between a pair of successive metal members. Alternatively a part of the
slot shape may be defined in part by the elastomeric material and in part by one
of the confronting surfaces of a pair of metal members. A slot may have a shape
which, as considered in transverse cross-section, comprises a central section
that lies between a pair of portions of elastomeric material and a pair of side
sections which each extend from the central section to a position closer to a
surface of one of metal members than the spacing of the central section from
that surface of the metal member. Typically the side sections will extend towards
the same metal member surface. The side sections may extend wholly to the
surface of a metal member, the elastomeric material between a pair of plates
then comprising in cross-section two , separate, sections, a main section which
extends to each of said edge regions of the elastomeric layer and defines a void
region therebetween, and an auxiliary section secured to one of the metal
members to lie in said void region and define in part the shape of the slot-like
cavity comprising said central and side sections Whilst that transverse cross-
sectional form may be present along the whole of the length of the cavity, the
invention envisages that the sections may be connected to one another locally,
and there may be no slot shape at a central position between, typically mid-way
between, the ends of the elastomeric layer.

In a chevron type elastomeric mounting the central, transverse position
of a slot may lie closer to the outer, obtuse angle surface of one of the V-shaped
components than relative to the internal surface of the other metal member of
the pair between which it is sandwiched. Outer transverse edge regions of a slot
may lie closer to the internal surface of one of the metal members than the outer
obtuse surface of the other of the pair of metal members between which the

elastomeric layer is sandwiched. If the slot is of the aforementioned type
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comprising, in transverse cross-section, a central section and a pair of side
sections, the side sections preferably extend in a direction towards the obtuse
surface of the pair of confronting obtuse and internal surfaces.

Preferably the slot is symmetrically disposed relative to the transverse
width of the mounting.

The elastomeric material of the or each elastomeric layer preferably has
a stiffness in the range 30 to 80 Shore A, more preferably between 45 and 65
Shore A.

According to a further aspect of the present invention a vehicle
suspension system comprises an axle assembly secured to a vehicle body by
at least one elastomeric mounting in accordance with the present invention.

The body and axle assembly may be secured to one another by a pair of
said elastomeric mountings arranged spaced apart in the direction of the length
of the rotational axis or axes of the vehicle wheels.

The axle assembly may be part of a vehicle bogie and the or each
elastomeric mounting may be arranged to secure the bogie to a vehicle body.
The or each mounting may be positioned substantially mid-way between the axle
assembly positions of a bogie having two axle positions spaced longitudinally in
the normal direction of travel.

In a vehicle suspension system the or each elastomeric mounting may be
positioned so that the vehicle load acts in the thickness direction of the or each
elastomeric layer, and with the opposed edge regions being spaced apart in a
transverse direction perpendicular to the normal direction of vehicle travel.
Accordingly the longitudinal direction of each slot formation is parallel with the
normal direction of vehicle travel. In an alternativelrive construction the
longitudinal direction of each slot may be arranged transverse to the normal
direction of vehicle travel.

The vehicle suspension system of the present invention is particularly
suitable for tracked vehicles such as rail vehicles, and is suitable also for non-

tracked vehicles.

Embodiments of the invention will now be described, by way of example
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only, with reference to the accompanying diagrammatic drawings in which:-

Figure 1 is a section on line 1-1 of Figure 2 of a chevron type elastomeric
mounting in accordance with a first aspect of the present invention:

Figure 2 is a section on the line 2-2 of Figure 1;

Figure 3 is a view similar to that of Figure 1, with additional details shown:

Figure 4 is a section on the line X-X of Figure 3;

Figure & is a section on the line 5-5 of Figure 6 of another chevron type
mounting in accordance with a second embodiment of the present
invention;

Figure 6 is a longitudinal section on the line 6-6 of Figure 5;

Figure 7 is a section of the second embodiment on the line 7-7 of Figure
8, and

Figure 8 is a section on the line 8-8 of Figure 7.

A chevron type mounting 10 comprises three angled metal plates 11 of
V-section in cross-section, two metal end castings 12 each having a flat outer
face 13 and a V-shaped inner face 14 corresponding to the inclination of a
respective confronting face of a metal plate 11.

Located between said V-shaped faces and bonded thereto are four
elastomeric interleaving layers 15, one layer 15 being interposed between each
successive pair of V-shaped faces in an arrangement in which the metal plates
and castings lie superimposed with the apex lines 16 of the respective V-shaped
faces aligned. Each of the metal members and elastomeric layers has a
rectangular outer profile and is longer in the apex line direction Z shown in
Figure 2 than in the transverse direction Y shown in Figure 1.

Each elastomeric layer has a pair of longitudinal outer edges 17. Mid-way
between those outer edges each elastomeric layer has, in the unloaded
condition, a central slot 18 which extends longitudinally in the Z direction, and
exhibits a double taper feature.

The slot 18 is tapered in the plan view shown in Figure 4 to be of
decreasing width from an end region 19 to a central region 20, the taper being

6° relative to the longitudinal axis 21. Each slot is also tapered in thickness, as
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shown in Figure 2, with an included taper angle of 5°. Each slot has a greater
height at a transversely central position 22 aligned with the longitudinal axis 21
than at an outer transverse edge region 23.

Referring now to the embodiment of Figures 5 to 8, that relates to a
chevron type mounting 50 which generally is similar to that of Figures 1 to 4, but
has slots 51 which are different from the slots 18.

Each slot 51 comprises a central section 52 which is substantially similar
to a slot 18, and a pair of side sections 53 which extend (see figure 5) towards
the obtuse surface 54 of one of a pair of metal plates between which the layer
55 with the slot 51 is sandwiched.

As shown in Figures 6 and 8, the central section 52 and also each side
section 53 tapers to increase in width in a direction to the ends 56 from a
position 57 mid-way therebetween. At the mid-way position 57 a small, thin web
58 of rubber extends across the slot, for manufacturing convenience, and
thereby divides the overall length of the slot into two zones laying at respective
sides of the web.

In use the side sections provide for a relatively low initial stiffness in the
transverse direction of Figures 5 and 7, and an increase with higher transverse

deflection when one of the side sections closes.
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CLAIMS:

1. 2An elastomeric mounting for compression and shear loading comprising a
plurality of metal members with the or each successive pair of metal
members being spaced apart by and bonded to a layer of elastomeric
material, said metal members and the or each elastomeric layer having a
pair of substantially parallel and opposed edge regions, and the material
of each elastomeric layer when in an unstressed condition comprising a
slot-like cavity which extends substantially parallel with and spaced from
said edge regions of the layer.

2. An elastomeric mounting according to claim 1, wherein the slot-like
cavity has a maximum thickness in the direction of normal compression
loading of the mounting which is less than one quarter of the maximum width
of the slot as considered in a transverse direction between said opposed
edge regions.

3. An elastomeric mounting according to claim 2, wherein said maximum
thickness is less than one sixth of said maximum width.

4. An elastomeric mounting according to any one of the preceding claims,
wherein the height of the slot tapers progressively from an end region of
the or each layer of elastomeric material to a central position mid-way
between longitudinal ends of the layer.

5. An elastomeric mounting according to any one of the preceding claims,
wherein the width of the slot region tapers progressively from a maximum
width at an end region to a minimum width at a central position mid-way
between the end regions.

6. An elastomeric mounting according to claim 5, wherein the taper of the
width of the slot is in the range 4° to 20° as measured relative to a
central longitudinal axis.

7. An elastomeric mounting according to claim 5, wherein said taper is in
the range 4° to 89,

8. An elastomeric mounting according to any one of the preceding claims,
wherein as considered in a transverse plane, a slot has a non-constant
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height which is a maximum at a central position and a minimum at transverse
edge regions.

9. An elastomeric mounting according to any one of the preceding claims,
wherein each slot-like cavity is positioned off-set to lie closer to one of
the metal members of a pair of successive metal members.

10. An elastomeric mounting according to any one of the preceding claims,
wherein the slot comprises in transverse cross section a central section
and a pair of side sections each extending from the central section towards
a surface of one of the metal members.

11. An elastomeric mounting according to claim 10, wherein the side
sections extend towards the same metal member surface.

12. An elastomeric mounting according to claim 10 or claim 11, wherein the
side sections each extend wholly to a metal member surface.

13. An elastomeric mounting according to any one of the preceding claims
and which is of the chevron type in which the metal members and elastomeric
layers have confronting bonded surfaces of a V-shape in cross-section, the
central, transverse portion of each slot-like cavity lying closer to the
outer, obtuse angle surface of one of the V-shaped components than relative
to the internal surface of the other metal member of the pair between which
it is sandwiched.

14. An elastomeric mounting according to claim 13, wherein outer
transverse regions of a slot lie closer to the internal surface of one of a
pair of metal members than relative to the outer obtuse surface of the
other metal member of the pair.

15. An elastomeric mounting according to claim 13 or claim 14 when
dependent on any one of claims 10 to 12, wherein the side sections each
extend to the obtuse surface of the pair of confronting obtuse and internal
surfaces.

16. An elastomeric mounting according to any one of the preceding claims,
wherein the or each slot-like cavity is disposed symmetrically relative to
the transverse width of the mounting.
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17. An elastomeric mounting according to any one of the preceding claims,

wherein the or each elastomeric layer has a stiffness in the range 45 to 65
Shore A.

18. An elastomeric mounting according to claim 1 and substantially as
herein described.

19. A vehicle suspension system comprising an axle assembly secured to a
vehicle body by at least one elastomeric mounting in accordance with any
one of the preceding claims.

20. A vehicle suspension system according to claim 19, wherein the body
and axle assembly are secured to one another by a pair of said elastomeric
mountings arranged spaced apart in the direction of the length of the
rotational axis or axes of the vehicle wheels.

21. A vehicle suspension system according to claim 19 or claim 20, wherein
the axle assembly is part of a vehicle bogie and the or each elastomeric
mounting is arranged to secure the bogie to a vehicle body.

22. A vehicle suspension system according to claim 21, wherein the or each
mounting is po§itioned substantially mid-way between the axle assembly
positions of a bogie having two axle positions spaced longitudinally in the
normal direction of travel.

23. A vehicle suspension system according to any one of claims 19 to 22,
wherein the or each elastomeric mounting is positioned so that the vehicle
load acts in the thickness direction of the or each elastomeric layer, and
said opposed edge regions are spaced apart in a transverse direction
perpendicular to the normal direction of vehicle travel.

24. A vehicle suspension system according to claim 19 and substantially as
herein described.
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