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1
VEHICLE BODY SUSPENSION SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to vehicle body suspension
systems which are suspension systems that suspend a body
structure such as an operator cabin from a chassis of a
vehicle. In particular the present invention relates to vehicle
body suspension systems that ensure proper retention of a
body structure to the vehicle while allowing a limited
amount of relative movement between the body structure
and the chassis of the vehicle. Body structures of vehicles
are mounted to vehicle chassis with such vehicle body
suspension systems, instead of being rigidly mounted to the
chassis, in order to at least partially isolate the body struc-
tures from the vibrations and impacts that the chassis of the
vehicle undergoes during travel of the vehicle over various
types of terrain. As is well known, such vehicle body
suspensions generally include one or more spring/damper
components. These spring/damper components are mounted
to the vehicle in such a manner that, at least when a
corresponding body structure is in certain positions relative
to the chassis, the spring/damper components are engaged to
both the body structure and the chassis directly or indirectly
and resist relative motion between the body structure and the
chassis in certain directions. Many different types of spring/
damper components are known to be included in vehicle
body suspensions The present invention relates particularly
to vehicle body suspension systems that utilize elastomer
block spring/damper components. Elastomer block spring/
damper components consist primarily of an elastomer body
that is a block of elastomer material. Each elastomer block
spring/damper component of a vehicle body suspension
system is utilized to resist relative motion in certain direc-
tions between the vehicle body structure suspended by the
vehicle body suspension system and the chassis of the
vehicle, when the vehicle body structure and the chassis of
the vehicle are in certain positions relative to one another. In
order to effect this result, such vehicle body suspension
systems are constructed in such a manner that each of the
elastomer block spring/damper components is compressed
between components engaged to the body structure and
components engaged to the chassis, at least when the vehicle
body structure and the chassis of the vehicle are in certain
relative positions. When an elastomer block spring/damper
component is compressed between the body structure and
the chassis of the vehicle in such a manner, the elastomer
block spring/damper component resists relative motion
between the body structure and the chassis of the vehicle in
such a direction that the elastomer block spring/damper
component would, be further compressed. Known vehicle
body suspension systems that have utilized elastomer block
spring/damper components have only utilized elastomer
block spring/damper components that do not have any
substantial reinforcement for the elastomer body of the
elastomer block spring/damper component. Such unrein-
forced elastomer block spring/damper components can with-
stand only a limited amount of compression loading. As a
result, in some situations the unreinforced elastomer block
spring/damper components of known vehicle body suspen-
sion systems are somewhat prone to being damaged as a
result of being subjected to substantial compression loading.
Additionally, the unreinforced elastomer block spring/
damper components that have been used in known vehicle
body suspension systems generally have a relatively con-
stant spring rate throughout their elastic range of compres-
sion. It is preferable in many cases, as is well known, to
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utilize in suspension systems spring/damper components
that have a spring rate that progressively increases with
increased displacement.

SUMMARY OF INVENTION

As a result, an object of the present invention is to provide
a vehicle with a vehicle body suspension system that utilizes
elastomer block spring/damper components that are capable
of withstanding relatively large compressive loads.

The vehicle of the present invention comprises a chassis
and one or more body structures such as an occupant cabin.
Such a construction of a vehicle is well known. The vehicle
of the present invention further includes a vehicle body
suspension system which is an assembly of components that
are engaged to the chassis of the vehicle and one or more of
the body structures of the vehicle. The vehicle body sus-
pension system of the vehicle of the present invention
supports the one or more body structures that it is engaged
to upon the chassis of the vehicle. The vehicle body sus-
pension system is constructed and engaged to the other
components of the vehicle in such a manner that relative
motion between the body structure(s) it supports and the
chassis is allowed. The vehicle body suspension system
does, however, constrain the relative motion between the
body structure(s) it suspends and the chassis to certain limits
in all directions. Many constructions of vehicles and vehicle
body suspension systems that are constructed and perform in
such a manner are well known. As is well known, the vehicle
body suspension system of the present invention includes
one or more spring/damper components that resist relative
motion between the suspended body structure and the
chassis, when the body structure and the chassis are in
certain positions relative to one another. The vehicle body
suspension system of the present invention includes one or
more elastomer block spring/damper components. Each of
the elastomer block spring/damper components of the
vehicle body suspension system of the present invention
comprises an elastomer body that is a block of elastomer
material. Each of the elastomer block spring/damper com-
ponents of the vehicle body suspension system are mounted
to the vehicle in such a manner that, at least when the
suspended body structure and the chassis are in certain
positions relative to one another, the elastomer block spring/
damper is compressed between components engaged to the
suspended body structure and components engaged to the
chassis. When an elastomer block spring/damper component
of the vehicle body suspension system is compressed
between the suspended body structure and the chassis in
such a manner, the elastomer block spring/damper resists
movement between the suspended body structure and the
chassis in a direction that would cause further compression
of the elastomer block spring/damper component. The
vehicle body suspension system of the present invention
includes one or more reinforced elastomer block spring/
damper components. A reinforcing wall constructed of a
material that is very rigid as compared to the elastomer
material of the elastomer body of the elastomer block
spring/damper component surrounds at least apportion of the
elastomer body of each reinforced elastomer block spring/
damper component of the vehicle body suspension system of
the present invention. The reinforcing wall of each rein-
forced elastomer block spring/damper component com-
pletely surrounds one or more cross-sections of the elas-
tomer body perpendicular to a compression axis of the
elastomer body. Because the reinforcing wall of each of the
reinforced elastomer block spring/damper components sur-
rounds the elastomer body in such a manner, Thus, outward
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expansion of the portion of the elastomer body of each of the
reinforced elastomer block spring/damper components that
is surrounded by the reinforcing wall is limited by the
reinforcing wall. Therefore a reinforced elastomer block
spring/damper component can withstand substantially
greater compression loads than a similar elastomer block
spring damper component without the reinforcing wall.
Thus it can be seen that the above mentioned object, as well
as others not mentioned, have been met by the vehicle and
the vehicle body suspension system of the present invention.

DRAWINGS

Other objects and advantages of the invention will
become more apparent upon perusal of the detailed descrip-
tion thereof and upon inspection of the drawings in which:

FIG. 1 is a side elevational view of one possible embodi-
ment of a vehicle and a vehicle body suspension system
according to the present invention.

FIG. 2 is a perspective view of an unreinforced elastomer
block spring/damper component mounted to a spring/
damper mounting component.

FIG. 3 is a perspective view of one embodiment of a two
stage reinforced elastomer block spring/damper component
mounted to a spring/damper mounting component.

FIG. 4 is a side elevational view of a two stage reinforced
elastomer block spring/damper component engaged to a
spring/damper mounting component.

FIG. 5 is a sectional view through line 5—35 of the two
stage reinforced elastomer block spring/damper component
shown in FIG. 4.

FIG. 6a is a sectional view of a two stage elastomer block
spring/damper component in its first stage of compression.

FIG. 6b is a sectional view of a two stage elastomer block
spring/damper component in its second stage of compres-
sion.

FIG. 7 is a graphical representation of the compression
characteristics of an unreinforced elastomer block spring/
damper component and also the compression characteristics
of a two stage reinforced elastomer block spring/damper
component.

FIG. 8 is an expanded view of the portion of FIG. 1 shown
in circle 8 showing a portion of the vehicle body suspension
system that supports the rear portion of the suspended body
structure.

FIG. 9 is rear view of the frame ladder portion of the
chassis, the vehicle body suspension system,, and the sus-
pended body structure of the vehicle shown in FIG. 1.

FIG. 10 is a sectional view through line 10—10 of FIG.
9 showing a portion of the vehicle body suspension system
17 that supports a rear portion of the suspended body
structure.

FIG. 11 is an expanded view of the portion of FIG. 1
shown in circle 11, which shows in detail a portion of the
vehicle body suspension system that supports a front portion
of the suspended body structure.

FIG. 12 is a sectional view through line 12—12 of FIG.
11 showing a portion of the vehicle body suspension system
that supports the front portion of the suspended body struc-
ture.

DETAILS OF INVENTION

There is shown in FIG. 1 a vehicle 10 with a chassis 11,
a body structure 12, and a vehicle body suspension 13
according to the present invention. Most of the details of the
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construction of a vehicle as shown in FIG. 1 are well known.
The vehicle 10 includes a chassis 11 which comprises a
frame 14 and a primary suspension system 15. The frame 14
is a rigid structural assembly to which a large percentage of
the components of the vehicle 10 are engaged directly or
indirectly and from which a large percentage of the com-
ponents of the vehicle 10 derive support directly or indi-
rectly. The primary suspension system 15 is an assembly that
provides the vehicle 10 with a relatively low resistance to
translation along the ground. The primary suspension sys-
tem 15 is also engaged to and supports the frame 14 of the
vehicle 10 above the ground. The vehicle 10 of the present
invention further includes a body structure 16 upon or within
which objects and/or individuals may be supported by the
vehicle 10. Many different types of such body structures 16
are known to be used in vehicles and the body structure 16
of the vehicle 10 of the present invention may be virtually
any one of these numerous different types of body structures
16. The vehicle 10 of the present invention further includes
a vehicle body suspension system 17 that is engaged to both
the chassis 11 and the body structure 16 of the vehicle 10.
The vehicle body suspension system 17 is constructed and
engaged to the vehicle 10 in such a manner that it is
supported by the chassis 11 of the vehicle 10 and the body
structure 17 of the vehicle 10 is, in turn, supported by the
vehicle body suspension system 17. The vehicle body sus-
pension system 17 is also constructed and engaged to the
vehicle 10 in such a manner that it allows relative movement
between the body structure 16 and the chassis 11 in certain
directions and within certain limited ranges. Many different
constructions of vehicle body suspension systems 17 that
provide such functionality are well known. The majority of
the components and features of the vehicle body suspension
system 17 of the present invention may be very similar or the
same as virtually any one of these well known reconstruc-
tions of vehicle body suspension systems 17.

The vehicle body suspension system 17 of the present
invention includes one or more spring/damper components
18, 19, 32. The purpose of the spring/damper components
18, 19, 32 of the vehicle body suspension system 17 is to
resist relative motion between the body structure 16 and the
chassis 11 of, the vehicle 10 under certain conditions in
order to moderate/and or limit the relative motions and
accelerations between the body structure 16 and the chassis
11. The vehicle body suspension system 17 of the present
invention includes one or more spring/damper components
19, 32 that are elastomer block spring/damper components
19, 32. Such an elastomer block spring/damper component
19 is shown in FIG. 2. An elastomer block spring/damper
component 19, 32 comprises an elastomer body 20 that is a
block of elastomer material. The block of elastomer material
that forms the elastomer body 20 of an elastomer block
spring/damper component 19, 32 may have any of a number
of shapes. As is well known, elastomer block spring/damper
components 19, 32 are intended to be utilized in situations
where their elastomer body 20 will be compressed between
two components and, thus, resist further relative motion of
the components in such a direction that the elastomer body
20 is further compressed. The elastomer body 20 off such
elastomer block spring/damper components 19, 32 has a
compression axis 21, in directions parallel to which, the
elastomer body 20 is well suited to be compressed. The
cross-sections of the elastomer, body 20 perpendicular to its
compression axis 21 have a high enough resistance to
bending that the elastomer body 20 can be subjected to very
high compression loads without buckling. In other words,
most cross-sections of the elastomer body 20 in directions
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perpendicular to its compression axis 21 have a width that is
a relatively substantial percentage of the length of the
elastomer body 20 in directions parallel to its compression
axis 21. When the elastomer body 21 of such an elastomer
block spring/damper component 19, 32 is compressed in
directions parallel to its compression axis 21 the elastomer
body 20 expands outwardly in direction perpendicular to the
compression axis 21. If the elastomer body 20 is compressed
in such a manner to a great enough extent tensile forces in
its outer surfaces will eventually become great enough to
cause the elastomer body 20 to rupture.

The vehicle body suspension system 17 of the present
invention is constructed in such a manner that each of its
elastomer block spring/damper components 19, 32 is com-
pressed between components that are engaged to the sus-
pended body structure 12 and components that are engaged
to the chassis 11 in certain circumstances. The construction
of the vehicle body suspension system 17 of the present
invention may be such that each of the elastomer block
spring/damper components 19, 32 is compressed between
components engaged to the body structure 12 and compo-
nents engaged to the chassis 11 at all times. Alternatively the
construction of the vehicle body suspension system 17 of the
present invention may be such that each of the elastomer
block spring/damper components 19, 32 is compressed
between components engaged to the body structure 12 and
components engaged to the chassis 11 only when the body
structure 12 and the chassis 11 are in certain, relative
positions. A vehicle body suspension system 17 may also be
constructed in such a manner that some of its elastomer
block spring/damper components 19, 32 are always in
compression while others of its elastomer block spring/
damper components are in compression only when the body
structure 12 and the chassis 11 are in certain relative
positions.

One or more of the elastomer block spring/damper com-
ponents 19, 32 of the vehicle body suspension system 17 of
the present invention are reinforced elastomer block spring/
damper components 32. Such a reinforced elastomer block
spring/damper component 32 is illustrated in FIGS. 3, 4, 5,
6a, and 6b. Such a reinforced elastomer block spring/damper
component 32 includes a reinforcing wall 22 that surrounds
at least a portion of the elastomer body 20 of each reinforced
elastomer block spring/damper component 32. As was men-
tioned above, when the elastomer body 20 of such a rein-
forced elastomer block spring/damper component 32 is
compressed in directions parallel to its compression axis 21
it expands outwardly in directions perpendicular to its
compression axis 21. When the elastomer body 20 is com-
pressed and expands outwardly in such a manner the portion
of the elastomer body 20 that is surrounded by the reinforc-
ing wall 22, eventually contacts an inner surface 24 of the
reinforcing wall 22. After the elastomer body 20 contacts the
reinforcing wall 22 in such a manner, application of increas-
ingly greater compression forces to the elastomer body 20
causes the elastomer body 20 to, exert increasing outward
forces upon the reinforcing wall 22 and the reinforcing, wall
22 to exert increasingly greater compressive forces upon the
elastomer body 20. Because the reinforcing wall 22 exerts
such compressive forces upon the elastomer body 20 in such
a situation, the tensile forces in the outer surfaces of the
portion of the elastomer body 20 disposed within the rein-
forcing wall 22 will never become great enough to cause
rupture of that portion of the elastomer body 20. Thus, the
portion of the elastomer body 20 of a reinforced elastomer
block spring/damper component 32 that is disposed within
the reinforcing wall 22 can withstand considerably greater
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compressive loads than an elastomer body 20 of an elas-
tomer block spring damper component 19 that, has no
reinforcing wall 22. Thus, the reinforced elastomer block
spring/damper components 32 of the vehicle body suspen-
sion system 17 of the present. invention have considerably
greater durability than elastomer block spring/damper com-
ponents 19 that have no reinforcing wall 22. Construction of
the vehicle body suspension system 17 with spring/damper
components 18, 19, 32 that have superior durability has
obvious advantages. Additionally, when a portion of the
elastomer body 20 of a reinforced elastomer block spring/
damper component 32 is in contact with inner surfaces 24 of
a reinforcing wall 22, that portion of the elastomer body 20
has a very high stiffness against compression in directions
parallel to the compression axis 21 of the elastomer body 20.
In fact a portion of an elastomer body 20 that is in contact
with inner surfaces 24 of a reinforcing wall 22 in such a
manner generally has a compression stiffness that is many
times greater than the compression stiffness of a similar
portion of elastomer body 20 that is not in contact with a
reinforcing wall 22. There are certain circumstances in
which the relatively high compression stiffness that can be
provided by a reinforced elastomer block spring/damper
component 32 can be utilized within a vehicle body suspen-
sion system 17 with a resulting realization of great benefits.
The circumstances in which it is particularly beneficial to
utilize a reinforced elastomer block spring/damper compo-
nent 32 because of its relatively high compression stiffness
are discussed in greater detail below. A reinforced elastomer
block spring/damper component 32 according to the present
invention is constructed in such a manner that one or more
cross-sections of the elastomer body 20 perpendicular to its
compression axis 21 are completely surrounded by the
reinforcing wall 22. The reinforcing wall 22 is constructed
of a material that is very rigid as compared to the elastomer
material that the elastomer body 20 is constructed of. There
are many different materials that would be suitable for the
construction of the reinforcing wall 22 including many
different types of metals including steel and aluminum.

A reinforced elastomer block spring/damper component
32 and the other components of the vehicle body suspension
system 17 may be constructed and engaged to one another
in a number of different ways according to the present
invention. The elastomer body 20 of a reinforced elastomer
block spring/damper component 32 of a vehicle body sus-
pension system 17 according to the present invention has a
mounting end 38 that is in a fixed position relative to a
spring/damper mounting component 36 to which the elas-
tomer body 20 is mounted. The elastomer body 20 of each
reinforced elastomer block spring/damper components 32 of
a vehicle body suspension 17 according to the present
invention must also be in such a position that a compression
end 40 of the elastomer body 20 is disposed within a path of
travel of a compression component 39 of the vehicle body
suspension 17. The compression end 40 of an elastomer
body 20 is an end of the elastomer body 20 that is disposed
opposite the mounting end 38 of the elastomer body 20.
Each spring/damper mounting component 32 is engaged to
either the chassis 11. or the suspended body structure 12 of
the vehicle 10 and a complimentary compression component
39 is engaged to whichever of the chassis 11 and the
suspended body structure 12 the complimentary spring/
damper mounting component 36 is not engaged to. Thus, the
elastomer body 20 of each reinforced elastomer block
spring/damper component 32 will be compressed between a
respective complimentary set of a spring/damper mounting
component 36 and a compression component 39 of the
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vehicle body suspension 17, when the chassis 11 and the
suspended body component 12 are in certain relative posi-
tions. The reinforcing wall 22 of each of the reinforced
elastomer block spring/damper components 32 must also be
engaged to the vehicle body suspension 17 in such a manner
that its position is fixed relative to a respective spring/
damper mounting component 36 to which the elastomer
body 20 is mounted. One embodiment of a reinforced
elastomer block spring/damper component 32 that is con-
structed and engaged to a spring/damper mounting compo-
nent 36 in such a manner is shown in FIGS. 3, 4, 5, 64, , and
6b. The reinforced elastomer block spring/damper compo-
nent 32 shown in these figures comprises, a threaded fas-
tener component 35, one end of which is embedded within
the elastomer body 20. The threaded fastener component 35
shown in the figures extends from the end that is embedded
in the elastomer body 20 out of the elastomer body 20 in a
direction parallel to the compression axis 21 of the elastomer
body 20. A portion of the threaded fastener component 35
disposed outside the elastomer body 20 extends through a
hole in a portion of a spring/damper mounting component 36
to which the reinforced elastomer block spring/damper
component 32 is mounted. In the embodiment shown in the
figures an end of the fastener component 35, that is disposed
upon a side of the spring/damper mounting component 36
opposite the end of the fastener component 35 that is
embedded within the elastomer body 20, is threadedly
engaged to a nut 37. Thus, the figures depict an elastomer
body 20 that is attached to the spring/damper mounting
component 36 as a result of the threaded engagement of the
threaded fastener component 35 to the nut 37. The elastomer
body 20 of a reinforced elastomer block spring/damper
component 32 may also be mounted to a spring/damper
mounting component 36 of a vehicle body suspension;
system 17 with adhesives. The elastomer body 20 of a
reinforced elastomer block spring/damper component 32
may also be held in such a position that its mounting end 38
is fixed relative to a spring/damper component 36 as a result
of the elastomer body 20 being compressed between a
respective compression component 39 and the spring/
damper mounting component 36. As is depicted in the
figures the reinforcing wall 22 of a reinforced elastomer
block spring/damper component 32 may be directly engaged
to the spring/damper mounting component 36 to which the
elastomer body 20 of the reinforced elastomer block spring/
damper component 32 is mounted. The reinforcing wall 22
may be engaged to the spring/damper mounting component
36 by welding, by fasteners or as a result of being integrally
formed with the spring/damper mounting component 36.
Alternative to the embodiment that is shown in the figures a
given reinforced elastomer block spring/damper component
32 may be constructed in such a manner that its elastomer
body 20 and its reinforcing wall 22 are more directly
attached to one another and can be mounted to or separated
from a spring/damper mounting component 36 as a unit.
The body structure 12 that is supported by the vehicle
body suspension system 17 of the present invention may be
any of a number of different types of body structures 12. The
body structure 12, may for instance, be, any of a number of
different types of cargo bodies that it is known to use on
vehicles 10. The body structure 12 may also be an operator
cabin 25 from which an operator of the vehicle 10 can
control the operation of the vehicle 10. Operator cabins 25
of vehicles 10 are well known. An operator cabin 25
according to the present invention may have any of a great
number of constructions but all operator cabins 25 according
to the present invention have some characteristics in com-
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mon. An operator cabin 25 according to the present inven-
tion has a platform 26 upon which an operator of the vehicle
10 may stand while operating the vehicle 10 and/or a seat 27
upon which an operator of the vehicle 10 may sit while
operating the vehicle 10. An operator cabin 25 according to
the present invention has all controls 28 necessary to control
the operation of the vehicle 10 in a majority of circum-
stances disposed within the operator cabin 25 at positions
such that an operator seated on the seat 27 or standing upon
the platform 26 of the operator cabin 25 may operate the
controls 28 in order to control the operation of the vehicle
10. For instance, the vehicle shown in FIG. 1 is a truck that
has an operator cabin 25 with a seat 27 upon which an
operator of ;the vehicle 10 may sit and operate all of the
controls 28 necessary to operate the vehicle 10 in a majority
of situations. The operator cabin 25 of the vehicle shown in
FIG. 10 also has disposed within it all of the controls 28
necessary to operate the vehicle 10 in a majority of circum-
stances. In FIG. 1 some, but not all of the controls 28 that
are located within the operator cabin 25 are illustrated and
include a steering wheel 29, control pedals 30, and a gear
shift 31. All of the controls 28 illustrated within the operator
cabin 25 of the vehicle 10 of FIG. 1 is also obviously located
in such a position that an operator seated upon the seat 27 of
the operator cabin 25 could operate them in order to control
the operation of the vehicle 10. Such an operator cabin 25
may further include windshield glass that isolates the opera-
tor from impending airflow across the front of the vehicle 10
as the vehicle travels at speed and through which the
operator can view the environment disposed in front of the
vehicle 10. Such an operator cabin 25 may also define one
or more door openings 58 through which an operator can
enter the operator cabin 25 and one or more swingable doors
59 that can be selectively opened or closed to cover or
expose the one or more door openings of the operator cabin
25. As is alluded to above some of the controls 28 of the
vehicle 10 that are used in certain circumstances may be
located outside of the operator cabin 25. For instance some
of the controls 28 for an auxiliary component of the vehicle
10 such as a dump body may be located outside of the
operator cabin 25 as these controls 28 are only used to
control operation of the vehicle 10 in a minority of circum-
stances. Utilization of a vehicle body suspension system 17
that includes reinforced elastomer block spring/damper
components 32 to support an operator cabin 25 is particu-
larly beneficial because the beneficial isolating properties of
such a vehicle body suspension system 17 can result in
increased operator comfort.

One or more of the reinforced elastomer block spring/
damper components 32 of the vehicle body suspension
system 17 of the present invention may be constructed in
such a manner that there is a gap between its elastomer body
20 and its reinforcing wall 22 when the elastomer body 20
is in its free state. Such a reinforced elastomer block
spring/damper component 32 is shown in FIGS. 3, 4, §, 64,
and 6b. Such a reinforced elastomer block spring/damper
component 32 that has a gap between its elastomer body 20
and its reinforcing wall 22 has two stages of compression
within which it may exist. Such a reinforced elastomer block
spring/damper component 32 has a relatively low compres-
sion stiffness in its first stage of compression which occurs
until the elastomer body 20 expands outwardly to an extent
that it contacts inner surfaces 24 of its reinforcing wall 22.
Once the elastomer body 20 of such a reinforced elastomer
block spring/damper component 32 is compressed to an
extent such that its outer surfaces contact inner surfaces 24
of the reinforcing wall 22, it is in its second stage of
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compression and its compression stiffness becomes very
high. Such elastomer block spring/damper components 32
that have a gap between there elastomer body 20 and inner
surfaces 24 of their reinforcing wall 22, will herein after be
referred to as two stage reinforced elastomer spring/damper
components 32 because of the two stages of compression
within which they may exist. Successive steps in a process
of compressing such a two stage reinforced elastomer block
spring/damper component 32 until outer surfaces of its
elastomer body 20 are in contact with inner surfaces 24 of
its reinforcing wall 22 are shown in FIGS. 64 and 6b. The
mechanical characteristics of such a two stage reinforced
elastomer block spring/damper component 32 are affected
by, in addition to many other factors, the size of the gap
between the elastomer body 20 and the reinforcing wall 22
and the percentage of the elastomer body 20 that is sur-
rounded by the reinforcing wall 22. Different values of these
parameters of a two stage reinforced elastomer block spring/
damper component 32 would be most appropriate for dif-
ferent applications. Generally, the higher the percentage of
an elastomer body 20 is surrounded by a reinforcing wall 22,
the higher the compression stiffness of the two stage elas-
tomer block spring/damper component 32 will be in its
second compression stage. It is also true that the gap
between the elastomer body 20 and the reinforcing wall 22
of a two stage reinforced elastomer block spring/damper
component 32 should be small enough that, during compress
ion, the elastomer body 20 will expand outwardly to an
extent that it contacts the reinforcing wall 22 before the
elastomer body ruptures. An individual of ordinary skill in
the art could easily determine based upon the geometry and
material properties of an elastomer body 20 how big this gap
can be without the elastomer body 20 rupturing before it
contacts the reinforcing wall 22.

Such a two stage reinforced elastomer block spring/
damper component 32 can be utilized within a vehicle body
suspension system 17 with considerable benefit. The elas-
tomer block spring/damper components 19, 32 of a vehicle
body suspension system 17 are generally constructed to
absorb a certain amount of energy through a certain com-
pression distance. A two stage reinforced elastomer block
spring/damper component 32 may be constructed in such a
manner that it is capable of absorbing a same amount of
energy through a same compression distance as a compa-
rable unreinforced elastomer block spring/damper compo-
nent 19. A two stage reinforced elastomer block spring/
damper component 32 designed in such a manner to absorb
a same amount of energy as an unreinforced elastomer block
spring/damper component 19 will have a compression stiff-
ness in its first stage of compression that is considerably less
than the compression stiffness of the unreinforced elastomer
block spring/damper component 19. As an example, FIG. 7
graphically represents the compression force versus com-
pression distance for both an unreinforced elastomer block
spring/damper component 19 and a two stage elastomer
block spring/damper component 32. An equal amount of
energy is required to compress each of the elastomer block
spring/damper components whose compression characteris-
tics are represented in FIG. 7 to a compression distance of
Ctotal. Thus, the elastomer block spring/damper compo-
nents whose compression characteristics are illustrated in
FIG. 7 could be utilized in similar applications within a
vehicle body suspension system 17 where an important
characteristic of a spring/damper component is the total
energy that it can absorb through a given compression
distance. In many applications where it would be suitable to
utilize either of the elastomer block spring/damper compo-
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nents whose compression characteristics are graphically
represented in FIG. 7 in a vehicle body suspension system
17, it is preferable to utilize the. two stage elastomer block
spring/damper component 32. Because of its lower initial
compression stiffness it would generally be preferrable to
utilize the two stage elastomer block spring/damper com-
ponent 32 in a vehicle body suspension system 17 instead of
the unreinforced elastomer block spring/damper component
19. A vehicle body suspension system 17 that utilizes two
stage elastomer block spring/damper components 32, as
opposed to unreinforced elastomer block spring/damper
components 19, will generally accelerate the suspended
body structure 12 in a relatively gentle manner when the
vehicle 10 travels over relatively minor disturbances.

The vehicle body suspension system 17 of the present
invention may be constructed in such a manner that one or
more of its reinforced elastomer block spring/damper com-
ponents 32 act as bump stops 41. As is well known, bump
stops 41 of a vehicle body suspension system 17 act to define
the outer limits of the relative positions that the suspended
body structure 12 and the chassis of a vehicle 11 may occupy
in certain directions. A bump stop 41 of a vehicle body
suspension system 17 according to the present invention is
mounted to a spring/damper mounting component 36 and is
disposed between the spring/damper mounting component
36 and a corresponding compression component 39. For
purposes of this disclosure a suspended body structure 12 is
considered to be in a neutral position relative to the chassis
11 it is supported upon, when the vehicle 10 is at rest, the
suspended body structure 12 and all of the contents and
systems of the suspended body structure 12 are at rest, and
the suspended body structure 12 is not abnormally heavily
loaded. A vehicle body suspension system 17, according to
the present invention is constructed in such a manner that,
when the suspended body structure 12 of the vehicle 10 is in
its neutral position, there is a space present between each
bump stop 41 of the vehicle body suspension system 17 and
a corresponding compression component 39. When a
vehicle 10 according to the present invention travels over
uneven surfaces the suspended body structure 12 and the
chassis 11 will move relative to one another in such a
manner that the suspended body structure 12 oscillates
around its neutral position. As the suspended body structure
12 oscillates around its neutral position the gap between
each of the bump stops 41 and a corresponding compression
component 39 of the vehicle body suspension system 17
increases and decreases. If the suspended body structure 12
of the vehicle 10 moves far enough away from its neutral
position the gap between one or more bump stops 41 and
corresponding compression components 39 may cease to
exist as the compression component(s) 39 contact the bump
stop(s) 41. Once a given compression component 39 is in
contact with a bump stop 41, further movement of the
compression component 39 toward the bump stop 41 results
in rapidly increasing forces between the bump stop 41 and
the compression component 39. Thus, once a compression
component 39 is in contact with a corresponding bump stop
41 further movement of the compression component 39
toward the bump stop 41 is limited to a very small magni-
tude. Thus, the bump stop 41 serves its purpose which is to
limit the distance that the suspended body structure 12 can
travel away from its neutral position in a certain direction.
In some circumstances a bump stop 41 of a vehicle body
suspension system 17 is compressed with very high amounts
of force between the spring/damper mounting component 36
to which it is mounted and a corresponding compression
component 39. Because bump stops 41 are subjected to such
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high compression forces the spring/damper mounting com-
ponent 36 the a bump stop 41 is mounted to, the corre-
sponding compression component 39, and the structure that
these two components are mounted to need to be of a
relatively strong construction. Also because bump stops 41
are subjected to such high compression loads, reinforced
elastomer block spring/damper components 32 and two
stage reinforced elastomer block spring/damper components
32 are well suited for use as bump stops 41 in vehicle body
suspension systems 17. Reinforced elastomer block spring/
damper components 32 and two stage reinforced elastomer
block spring/damper components 32 are substantially less
likely to rupture, under the high compressive loads that
bump stops 41 are subjected to than are unreinforced elas-
tomer block spring/damper components 19. This is particu-
larly important because, in some applications, if a bump stop
ruptures the suspended body structure 12 may move outside
of its intended range of relative positions to the chassis 11
and components of the vehicle 10 may undesirably collide
and damage one another. A bump stop 41 that comprises a
reinforced elastomer block spring/damper component 32 or
a two stage reinforced elastomer block spring/damper com-
ponent 32 has substantial advantages as compared to a bump
stop 41 that comprises an unreinforced elastomer block
spring/damper component 19. A bump stop 41 that com-
prises either type of reinforced elastomer block spring/
damper component 32 is capable of absorbing a given
amount of energy in a shorter compression distance than a
bump stop 41 that comprises a similarly sized unreinforced
elastomer block spring/damper component 19. A vehicle
body suspension system 17 that utilizes bump stops 41 that
require less compression distance Scan be designed with
more suspension travel of the suspended body component 12
before it contacts a bump stop 41, and thus with lower spring
rates of primary spring/damper components 48 of the
vehicle body suspension system 17.

A vehicle body suspension system 17 according to the
present invention may include one or more reinforced elas-
tomer block spring/damper components 32 that function as
primary spring/damper components 48 of the vehicle body
suspension system 17. In contrast to the functionality of a
bump stop 41 a primary spring/damper component 48 of a
vehicle body suspension system 17 acts to resist relative
motion between the suspended body structure 12 and the
chassis 11 in certain directions when they are in relative
positions within their intended range of relative positions.
Generally a reinforced elastomer block spring/damper com-
ponent 32 that is a primary spring/damper component 48 of
a vehicle body suspension system 17 is disposed between
and is in contact with a complimentary spring/damper
mounting component 36 and compression component 39,
when the suspended body structure 12 is in its neutral
position. An example of such a construction of a vehicle
body suspension system 17 is shown in FIGS. 1, 11, and 12.
In these figures the suspended body structure 12 of the
vehicle 10 is in its neutral position relative to the chassis of
the vehicle 10. In these figures is shown a vehicle body
suspension system 17 that is engaged to the suspended body
structure 12 at a front mounting point 49 adjacent the front
portion 43 of the body structure 12. The vehicle body
suspension system 17 shown in these figures includes two
two stage reinforced elastomer block spring/damper com-
ponents 32 mounted to the vehicle body suspension system
17 near the mounting point 49 of the suspended body
structure 12 to the vehicle body suspension system 17. An
upper two stage reinforced elastomer block spring/damper
component 51 that is engaged to the vehicle body suspen-
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sion system 17 with a mounting end 38 of its elastomer body
20 disposed adjacent a spring/damper mounting component
36 and the elastomer body 20 extending upwardly from the
spring/damper component 36. A lower two stage reinforced
elastomer block spring/damper components 52 is engaged to
the vehicle body suspension system 17 with a mounting end
38 of its elastomer body 20 disposed adjacent a spring/
damper mounting component 36 and the elastomer body 20
extending downwardly from the spring/damper component
36. The reinforcing wall 22 of each of these two stage
reinforced elastomer block spring/damper components 32 is
engaged to the spring/damper mounting component 36 adja-
cent which the elastomer bodies 20 of the two stage rein-
forced elastomer block spring/damper components 32 are
disposed. An upper compression component 50 is engaged
to the suspended body structure 12 and also rests upon a
compression end 40 of the elastomer body 20 of the upper
two stage reinforced elastomer block spring/damper com-
ponent 32. Thus, the portion of the suspended body structure
12 to which the upper compression component 50 is
engaged derives support from the upper compression com-
ponent 50, which derives support from the upper two stage
reinforced elastomer block spring/damper component 32,
which derives support from, the spring/damper mounting
component 36 which derives support from the chassis 11. It
can also be seen that the upper two stage reinforced elas-
tomer block spring/damper component 51 resists virtually
any movement of the suspended body structure 12 away
from its neutral position and toward the chassis 11. A lower
compression component 53 is disposed adjacent the com-
pression end 40 of the elastomer body 20 of the lower two
stage reinforced elastomer block spring/damper component
52. A connector component 54 engages the lower compres-
sion component 53 to the upper compression component 50
in such a manner that when the upper compression compo-
nent 50 moves vertically away from the chassis 11, the lower
compression component is drawn vertically away from the
chassis 11 by the connector component 54. Thus, the lower
two stage reinforced elastomer block spring/damper com-
ponent 52 is compressed between the lower compression
component 53 and the spring/damper mounting component
36, when the front portion of the suspended body structure
12 moves from its neutral position vertically away from the
chassis 11. Therefore, the lower two stage reinforced elas-
tomer block spring/damper component 52 resists movement
of the front portion 43 of the suspended body structure from
its neutral position away from the chassis 11. It should be
understood that a vehicle body suspension system 17,
according to the present invention, may further include more
than one subassembly of upper and lower compression
components, upper and lower elastomer block spring/
damper components, and a spring/damper mounting com-
ponent engaged to one another in the manner described
herein above. For example, while the figures illustrate only
one such h subassembly in the vehicle body suspension
system 17 shown in the figures, the vehicle body suspension
system 17 of the vehicle shown in the figures would likely
comprise two such subassemblies which would support
laterally opposite portions of the front portion 43 of the
suspended body structure 12. Additionally, a vehicle body
suspension system 17 according to the present invention
may include four such subassemblies, two of which would
support laterally opposite portions of said front portion 43 of
said suspended body structure 12 and two of which would
support laterally opposite portions of said rear portion of
said suspended body structure 12. The construction and
engagement to one another of the upper compression com-
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ponent 50, the lower compression component 53, and the
connector component 54, may be any of a number of
constructions that could be easily imagined by one of
ordinary skill in the art and that would provide the above
described functionality. The embodiment shown in the fig-
ures the connector component includes a bolt that extends
through openings in the upper compression component 50
the upper two stage reinforced elastomer block spring/
damper component 51, the spring/damper mounting com-
ponent 36, the lower two stage reinforced elastomer block
spring/damper component 52, and the lower compression
component 53. In the embodiment shown in the figures, the
connector component 54 comprises a nut that is threadedly
engaged to the bolt of the connector component 54. One of,
the bolt head and the nut of the connector component 54 is
disposed upon an upper side of the upper compression
component 50 and the other of the bolt head and the nut of
the connector component 54 is disposed upon a lower side
of the lower compression component. Such a construction
and engagement to one another of the upper compression
component 50, the lower compression component ,53, and
the connector component 54 is well known and obviously
provides for the above described functionality. Construction
of this portion of the vehicle body suspension system 17
with a connector component 54 that comprises a bolt utilized
in such a manner provides the added benefit of preventing
horizontal movement of the portion of the suspended body
structure 12 that is engaged to the upper compression
component 50 relative to the chassis 11. The portion of the
vehicle body suspension system 17 shown in the figures that
is engaged to the front portion 43 of the suspended body
structure 12 is, thus, exemplary, of one manner in which two
stage reinforced elastomer block spring/damper components
32 may be utilized as primary spring/damper components 48
in a vehicle body suspension system 17. It will be under-
stood that there are many other ways in which two stage
reinforced elastomer block spring/damper components 32
could be engaged to a vehicle body suspension system 17 so
that they would serve to resist relative movement between
the suspended body structure 12 and the chassis within their
intended range of relative positions and thus act as primary
spring/damper components 48. It will also be understood
that a vehicle body suspension system 17 according to the
present invention may have structure similar to that
described above for locating the front portion 43 of the
suspended body structure 12 that comprises unreinforced
elastomer block spring/damper components 19 instead of
reinforced elastomer block spring/damper components 32.
One possible embodiment of a vehicle 10 according to the
present invention and various portions of the assemblies and
subassemblies of the vehicle 10 are illustrated in FIGS. 1, 8,
9,10, 11, and 12. The vehicle body suspension system 17 of
the vehicle shown in these figures is engaged to the sus-
pended body structure 12 at mounting points 42 between the
suspended body structure 12 and the vehicle body suspen-
sion system 17 at both the front portion 43 and the rear
portion 44 of the suspended body structure 12. The vehicle
body suspension system 17 of the vehicle 10 shown in the
figures includes structure, as is described above, that is
engaged to and serves to locate the front portion 43 of the
suspended body structure 12 relative to the chassis 11. The
portion of the vehicle body suspension system 17 that
locates the front portion 43 of the suspended body structure
12 allows only relatively small relative movements between
the front portion 43 of the suspended body structure 12 and
the chassis 11. The rear portion 44 of the suspended body
structure 12 of the vehicle shown these figures is supported
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by one or more primary spring/damper components 48 that
resist movement of the suspended body structure away from
its neutral position. The primary spring/damper components
48 that support the rear portion 48 of the suspended body
structure 12 are constructed and engaged to the suspended
body structure 12 and the chassis in such a manner that
relatively large vertical movements of the rear portion 44 of
the suspended body structure 12 relative to the chassis are
allowed. The vehicle body suspension system 17 shown in
the figures also includes panhard bar 55 constructed and
engaged to the vehicle 10 in a well known manner to prevent
substantial movement of the rear portion 44 of the sus-
pended body structure 12 in lateral directions relative to the
chassis 11. The primary spring/damper components 48 that
support the rear portion 44 of the suspended body structure
12, of the vehicle 10 shown in the figures include air springs
56 and piston in cylinder damper components 57, the use of
both of which in vehicle body suspension systems 17 is well
known. The vehicle body suspension system 17 of the
vehicle 10 shown in these figures further includes a two
stage reinforced elastomer block spring/damper component
32 that acts as a bump stop 41 to limit vertical travel of the
rear portion 44 of the suspended body structure 12 toward
the chassis 11. It should be understood that utilizing a
reinforced elastomer block spring/damper component 32
while not as beneficial as utilizing a two stage reinforced
elastomer block spring/damper component 32 for the bump
stop 41 of the vehicle 10 shown in the figures would still be
preferred over utilizing an unreinforced elastomer block
spring/damper component 19 as the bump stop 41. The two
stage reinforced elastomer block spring damper component
32 that acts in such a manner as a bump stop 41 is mounted
to a spring/damper mounting component 36 of the chassis 11
at a position near the rear portion 441 of the suspended body
structure 12. This two stage reinforced elastomer spring/
damper component 32 that acts as a bump stop 41 is
mounted to the vehicle 10 with the compression axis 21 of
its elastomer body 20 oriented substantially vertically. A
compression component 39 of the vehicle body suspension
system 17 is engaged to the suspended body structure 12 and
is disposed directly above the two stage reinforced elastomer
block spring/damper component 32 that acts as a bump stop
41. It will be understood that the spring/damper mounting
component 36, to which the bump stop 41 is mounted, could
be engaged to the suspended body structure 12 and the
compression component 39 could be engaged to the chassis
11 and the bump stop would still provide essentially the
same functionality. When the suspended body structure 12
of the vehicle 10 shown in the figures is in its neutral
position relative to the chassis 11 a space is present between
the bump stop 41 and the compression component 39
disposed above it. Thus, the bump stop 41 of the vehicle 10
shown in FIGS. 1, 8, 9, and 10 prevents the rear portion 44
of the suspended body structure 12 from impacting the
chassis 11 when the rear portion 44 of the suspended body
structure 12 moves vertically toward the chassis 11. As was
mentioned, the elastomer body 20 of such a bump stop 41
can be compressed with considerable force between the
compression component 39 and the spring/damper mounting
component 36 to which it is mounted. For this reason the
spring/damper mounting component 36 to which the bump,
stop 41 is mounted, the compression component 39 that is
disposed above the bump stop 41, and the structure that
these components are engaged to must be of a relatively
strong construction so that they are not damaged when the
bump stop 41 is subjected to relatively large compression
forces. In the embodiment shown in the figures the spring/
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damper mounting component 36 to which the bump stop 41
is mounted is a crossmember of a frame ladder 46 of the
vehicle 10. The compression component 39 shown in the
figures is a rear sill 47 of thee suspended body structure 12.
The rear sill 47 of the suspended body structure 12 is a
transversely oriented reinforcing member for the floor of the
suspended body structure 12 that is disposed adjacent a
rearmost portion of the floor of the suspended body structure
12. A vehicle body suspension system 17 and a vehicle 10
may be constructed in any of a number of different ways that
vary from the construction of the vehicle 10 shown in the
figures and still be in accordance with the present invention.

Those skilled in the art will appreciate that modifications

could be made to the invention as described without depart-
ing from the spirit and scope of the invention and thus the
scope of the invention is limited only by the following
claims.

We claim:

1. A vehicle, comprising:

(a) a chassis;

(b) wherein said chassis of said vehicle comprises a frame
to which a large percentage of components of said
vehicle are engaged either directly or indirectly and
from which a large percentage of components of said
vehicle derive support directly or indirectly;

(c) wherein said chassis further comprises a primary
suspension system that provides said vehicle with a
relatively low resistance to translation along the ground
and that is engaged to said frame in such a manner that
it supports said frame above said ground;

(d) a body structure that is constructed in such a manner
that objects and/or individuals may be supported upon
or within said body structure;

(e) a vehicle body suspension system that is engaged to
both said chassis of said vehicle and said body structure
of said vehicle in such a manner that said body structure
of said vehicle is supported by said vehicle body
suspension system which is, in turn, supported by said
chassis of said vehicle;

() wherein said chassis, said vehicle body suspension
system, and said body structure that is supported by
said vehicle body suspension system are constructed in
such a manner that said vehicle body suspension sys-
tem allows for relative movement between said vehicle
body structure and said chassis in certain directions and
within limited ranges;

(g) wherein said vehicle body suspension system com-
prises one or more spring/damper components that are
engaged to said vehicle in such a manner that each of
said spring/damper components resists relative motion
between said body structure and said chassis of said
vehicle, at least when said body structure and said
chassis of said vehicle are in certain positions relative
to one another;

(h) wherein one or more of said spring/damper compo-
nents of said vehicle body suspension system are
reinforced elastomer block spring/damper components
which comprise an elastomer body that is a block of
elastomer material and which also comprise a rein-
forcement wall that is constructed of a very rigid
material and which completely surrounds one or more
cross-sections of said elastomer body of said elastomer
block spring/damper component perpendicular to a
compression axis of said elastomer body; and

(i) wherein one or more of said elastomer bodies of one
or more of said spring/damper components comprises
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at least some portion thereof that. is both surrounded by
one of said reinforcing walls and that is also engaged to
said vehicle in such a manner that it is compressed
between one of said spring/damper mounting compo-
nents and said corresponding compression component,
at least when said body structure is in certain positions
relative to said chassis structure.

2. The vehicle of claim 1, wherein:

(a) said body structure that is supported by said vehicle
body suspension system is an operator cabin;

(b) said operator cabin comprises a platform upon which
an operator of said vehicle may stand and/or a seat upon
which an operator of said vehicle may sit; and

(c) all vehicle controls necessary to control operation of
said vehicle in a majority of circumstances are disposed
within said operator cabin at positions such that an
operator may sit on said seat or stand on said platform
of said operator cabin, operate said controls, and con-
trol operation of said vehicle.

3. The vehicle of claim 2, wherein:

(a) one or more of said reinforced elastomer block spring/
damper components are two stage reinforced elastomer
block spring/damper components each respective two
stage reinforced elastomer block spring/damper com-
ponent being constructed in such a manner that, when
its respective elastomer body is in a free state, there is
a gap present between outer surfaces of a portion of its
respective elastomer body that is surrounded by its
respective reinforcing wall, which respective reinforc-
ing wall is said reinforcing wall of one of said rein-
forced elastomer block spring/damper components of
which each of said respective two stage elastomer
block reinforced spring/damper components is one, and
inner surfaces of its respective reinforcing wall.

4. The vehicle of claim 3, wherein:

(a) said vehicle body suspension system is constructed in
such a manner that one or more of said two stage
reinforced elastomer block spring/damper components
of said vehicle body suspension system are bump
stop(s);

(b) each of said two stage reinforced elastomer block
spring/damper components that is a bump stop is
mounted to a spring/damper mounting component that
is engaged to either said chassis or said body structure
of said vehicle;

(c) each of said two stage reinforced elastomer block
spring/damper components that is a bump stop is
disposed between said spring/damper mounting com-
ponent to which it is mounted and a corresponding
compression component that is engaged to whichever
of said chassis and said body structure that said spring/
damper mounting component is not engaged to; and

(d) said vehicle body suspension system is constructed in
such a manner that, when said body structure of said
vehicle is in a neutral position relative to sail chassis,
a space is present between each of said two stage
reinforced elastomer block spring/damper components
that is a bump stop and said corresponding compression
component.

5. The vehicle of claim 4, wherein:

(a) said vehicle body suspension system is constructed
and engaged to said chassis and said body structure in
such a manner that a front portion of said body structure
is allowed to move only relatively small amounts
relative to said chassis; and

(b) said vehicle body suspension system is constructed
and engaged to said chassis and said body structure in
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such a manner that a rear portion of said body structure
is allowed to move substantially in vertical directions
relative to said chassis;

(c) one or more of said two stage reinforced elastomer
block spring/damper components that are bump stop(s)
are mounted to a spring/damper mounting component
in such a position, that they are disposed between said
rear portion of said body structure and said chassis in
such a manner that they limit vertical movement of said
rear portion of said body structure toward said chassis.

6. The vehicle of claim 5, wherein:

(a) said vehicle body suspension system comprises a first
subassembly for supporting said front portion of said
body structure;

(b) said first subassembly of said vehicle body suspension
system comprises an upper compression component
that is engaged to said front portion of said body
structure;

(c) said first subassembly of said vehicle body suspension
system comprises a spring/damper mounting compo-
nent that is engaged to said chassis at a point such that
at least a portion of it is disposed below at least some
portion of said upper compression component;

(d) said first subassembly of said vehicle body suspension
system comprises an upper elastomer block spring/
damper component that is mounted to said vehicle body
suspension system in such a position that it is disposed
between said upper compression component and said
spring/damper mounting component that is disposed
below said upper compression component;

(e) when said body structure is in said neutral position
relative to said chassis, said front portion of said body
structure derives support from said upper compression
component which derives support from said upper
elastomer block spring/damper component which
derives support from said spring/damper mounting
component, which derives support from said chassis;

() said first subassembly of said vehicle body suspension
system comprises a lower compression component that
is disposed below said upper compression component
and that is engaged to said upper compression compo-
nent by a connector component in such a manner that,
if said upper compression component moves vertically
away from said chassis, said lower compression com-
ponent is drawn vertically away from said chassis by
said connector component;

(g) said first subassembly of said vehicle body suspension
system comprises a lower elastomer block spring/
damper component that is disposed below said upper
elastomer block spring/damper component and
between said spring/damper mounting component and
said lower compression component;

(h) said upper compression component and said lower
compression component are spaced relative to one
another such that when said body structure is disposed
in said neutral position relative to said chassis, said
lower elastomer block spring/damper component is in
contact with both said spring/damper mounting com-
ponent and said lower compression component that it is
disposed between;

(i) said vehicle body suspension system comprises a
second subassembly constructed in a manner similar to
said first subassembly and engaged to said body struc-
ture and said chassis in such a manner to locate and
support a portion of said front portion of said body
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structure laterally opposite a portion of said front
portion of said body structure that is supported by said
first subassembly; and

(j) said vehicle body suspension system comprises one or
more primary spring/damper components that are
engaged to said rear portion of said body structure and
a portion of said chassis disposed below said rear
portion of said body structure and that support said rear
portion of said body structure and resist movement of
said rear portion of said body structure away from said
neutral position of said body structure relative to said
chassis.

7. The vehicle of claim 6, wherein:

(a) said controls that are disposed within said operator
cabin and are positioned such that an operator standing
on said platform of said operator cabin or sitting on said
seat of operator cabin can easily operate them include
a steering wheel and control pedals.

8. The vehicle of claim 7, wherein:

(a) said operator cabin comprises windshield glass;

(b) said operator cabin defines one or more door openings
through which an operator of said vehicle may enter
said operator cabin;

(c) said operator cabin comprises one or more swingable
doors which may be selectively opened or closed in
order to cover or expose said one or more door open-
ings defined by said operator cabin.

9. The vehicle of claim 8, wherein:

(a) said up per elastomer block spring/damper component
and said lower elastomer block spring/damper compo-
nent are reinforced elastomer spring/damper compo-
nents.

10. The vehicle of claim 9, wherein:

(a) said upper elastomer block spring/damper component
and said lower elastomer block spring/damper compo-
nent are two stage reinforced elastomer spring/damper
components.

11. The vehicle of claim 1, wherein:

(a) said vehicle body suspension system comprises a first
subassembly for supporting a front portion of said body
structure,

(b) said first subassembly of said vehicle body suspension
system comprises an upper compression component
that is engaged to said body structure;

(c) said first subassembly of said vehicle body suspension
system comprises a spring/damper mounting compo-
nent that is engaged to said chassis at a point such that
at least a portion of it is disposed below at least some
portion of said upper compression component;

(d) said first subassembly of said vehicle body suspension
system comprises an upper reinforced elastomer block
spring/damper component that is mounted to said
vehicle body suspension system in such a position that
it is disposed between said upper compression compo-
nent and said spring/damper mounting component that
is disposed below said upper compression component;

(e) when said body structure is in a neutral position
relative to said chassis, said body structure derives
support from said upper compression component which
derives support from said upper reinforced elastomer
block spring/damper component which derives support
from said spring/damper mounting component, which
derives support from said chassis;

(f) said first subassembly of said vehicle body suspension
system comprises a lower compression component that
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is disposed below said upper compression component
and that is engaged to said upper compression compo-
nent by a connector component in such a manner that,
if said upper compression component moves vertically
away from said chase said lower compression compo-
nent is drawn vertically away from said chassis by said
connector component,

(g) said first subassembly of said vehicle body suspension
system comprises a lower reinforced elastomer block
spring/damper component that is disposed below said
upper reinforced elastomer block spring/damper com-
ponent and between said spring/damper mounting com-
ponent and said lower compression component; and

(h) said first subassembly of said upper compression
component and said lower compression component are
spaced relative to one another such that, when said
body structure is disposed in said neutral position
relative to said chassis, said lower reinforced elastomer
block spring/damper component is in contact with both
said spring/damper mounting component and said
lower compression component that it is disposed
between.

12. The vehicle of claim 11, wherein:

(2) said body structure that is supported by said vehicle
body suspension system is an operator cabin;

(b) said operator cabin comprises a platform upon which
an operator of said vehicle may stand and/or a seat upon
which an operator of said vehicle may sit; and

(c) all vehicle controls necessary to control operation of
said vehicle in a majority of circumstances are disposed
within said operator cabin at positions such that an
operator may sit on said seat or stand on said platform
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of said operator cabin, operate said controls, and con-
trol operation of said vehicle.

13. The vehicle of claim 12, wherein:

(a) said vehicle body suspension system comprises one or
more additional subassemblies constructed in a manner
similar to said first subassembly and engaged to said
body structure and said chassis in such a manner to
locate and support portions body structure other than a
portion of said body structure that is supported by said
first subassembly.

14. The vehicle of claim 13, wherein:

(a) said controls that are disposed within said operator
cabin and are positioned such that an operator standing
on said platform of said operator cabin or sitting on said
seat of operator cabin can easily operate them include
a steering wheel and control pedals.

15. The vehicle of claim 14, wherein:

(a) said upper reinforced elastomer block spring/damper
component and said lower reinforced elastomer block
spring/damper component are two stage reinforced
elastomer spring/damper components.

16. The vehicle of claim 15, wherein:

(a) a said operator cabin comprises windshield glass;

(b) said operator cabin defines one or more door openings
through which an operator of said vehicle may enter
said operator cabin; and

(c) said operator cabin comprises one or more swingable
doors which may be selectively opened or closed in
order to cover or expose said one or more door open-
ings defined by said operator cabin.
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