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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application Serial No. 61/753,134, filed
January 16, 2013.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0002] The invention relates generally to the art of ax-
le/suspension systems for heavy-duty vehicles. More
particularly, the invention relates to axle/suspension sys-
tems for heavy-duty vehicles, which utilize an air spring
or other cushioning means that operates in more than a
single plane to cushion the ride of the vehicle. More spe-
cifically, the invention is directed to a directional damper
for a heavy-duty vehicle axle/suspension system, where-
by the directional damper is capable of managing or con-
trolling the direction of damping of the axle/suspension
system with respect to a predetermined datum, and that
results in optimized damping of the axle/suspension sys-
tem during operation of the heavy-duty vehicle and im-
proved ride quality for the heavy-duty vehicle.

BACKGROUND ART

[0003] The use of air-ride trailing and leading arm rigid
beam-type axle/suspension systems has been very pop-
ular in the heavy-duty truck and tractor-trailer industry for
many years. Although such axle/suspension systems
can be found in widely varying structural forms, in general
their structure is similar in that each system typically in-
cludes a pair of suspension assemblies. In some heavy-
duty vehicles, the suspension assemblies are connected
directly to the primary frame of the vehicle. In other heavy-
duty vehicles, the primary frame of the vehicle supports
a subframe, and the suspension assemblies connect di-
rectly to the subframe. For those heavy-duty vehicles that
support a subframe, the subframe can be non-movable
or movable, the latter being commonly referred to as a
slider box, slider subframe, slider undercarriage, or sec-
ondary slider frame. For the purpose of convenience and
clarity, reference herein will be made to main members,
with the understanding that such reference is by way of
example, and that the present invention applies to heavy-
duty vehicle axle/suspension systems suspended from
main members of: primary frames, movable subframes
and non-movable subframes.
[0004] Specifically, each suspension assembly of an
axle/suspension system includes a longitudinally extend-
ing elongated beam. Each beam typically is located ad-
jacent to and below a respective one of a pair of spaced-
apart longitudinally extending main members and one or
more cross members, which form the frame of the vehi-
cle. More specifically, each beam is pivotally connected

at one of its ends to a hanger, which in turn is attached
to and depends from a respective one of the main mem-
bers of the vehicle. An axle extends transversely between
and typically is connected by some means to the beams
of the pair of suspension assemblies at a selected loca-
tion from about the mid-point of each beam to the end of
the beam opposite from its pivotal connection end. The
beam end opposite the pivotal connection end also is
connected to an air spring, or other spring mechanism,
which in turn is connected to a respective one of the main
members. A height control valve is mounted on the main
member or other support structure and is operatively con-
nected to the beam and to the air spring in order to main-
tain the ride height of the vehicle. A brake system and,
optionally, one or more shock absorbers for providing
damping to the axle/suspension system of the vehicle
also are mounted on the axle/suspension system. The
beam may extend rearwardly or frontwardly from the piv-
otal connection relative to the front of the vehicle, thus
defining what are typically referred to as trailing arm or
leading arm axle/suspension systems, respectively.
However, for purposes of the description contained here-
in, it is understood that the term "trailing arm" will encom-
pass beams which extend either rearwardly or frontward-
ly with respect to the front end of the vehicle.
[0005] The axle/suspension systems of the heavy-duty
vehicle act to cushion the ride, dampen vibrations and
stabilize the vehicle. More particularly, as the vehicle is
traveling over the road, its wheels encounter road con-
ditions that impart various forces, loads, and/or stresses,
collectively referred to herein as forces, to the respective
axle on which the wheels are mounted, and in turn, to
the suspension assemblies that are connected to and
support the axle. In order to minimize the detrimental
effect of these forces on the vehicle as it is operating, the
axle/suspension system is designed to react and/or ab-
sorb at least some of them.
[0006] These forces include vertical forces caused by
vertical movement of the wheels as they encounter cer-
tain road conditions, fore-aft forces caused by accelera-
tion and deceleration of the vehicle as well as certain
road conditions, and side-load and torsional forces as-
sociated with transverse vehicle movement, such as turn-
ing of the vehicle and lane-change maneuvers. In order
to address such disparate forces, axle/suspension sys-
tems have differing structural requirements. More partic-
ularly, it is desirable for an axle/suspension system to
have beams that are fairly stiff in order to minimize the
amount of sway experienced by the vehicle and thus pro-
vide what is known in the art as roll stability. However, it
is also desirable for an axle/suspension system to be
relatively flexible to assist in cushioning the vehicle from
vertical impacts, and to provide compliance so that the
components of the axle/suspension system resist failure,
thereby increasing durability of the axle/suspension sys-
tem. It is also desirable to dampen the vibrations or os-
cillations that result from such forces. A key component
of the axle/suspension system that cushions the ride of
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the vehicle from vertical impacts is the air spring, while
a shock absorber typically provides damping character-
istics to the axle/suspension system.
[0007] The typical air spring of the type utilized in
heavy-duty air-ride axle/suspension systems includes
three main components, a flexible bellows, a piston and
a bellows top plate. The bellows is typically formed from
rubber or other flexible material, and is operatively
mounted on top of the piston. The piston is typically
formed from steel, aluminum, fiber reinforced plastics or
other rigid material, and is mounted on the rear end of
the top plate of the beam of the suspension assembly by
fasteners of the type that are generally well known in the
art. The volume of pressurized air, or "air volume", that
is contained within the air spring is a major factor in de-
termining the spring rate of the air spring. More specifi-
cally, this air volume is contained within the bellows and,
in some cases, the piston of the air spring. The larger the
air volume of the air spring, the lower the spring rate of
the air spring. A lower spring rate is generally more de-
sirable in the heavy-duty vehicle industry because it pro-
vides a softer ride to the vehicle during operation. Typi-
cally, the piston either contains a hollow cavity, which is
in communication with the bellows and which adds to the
air volume of the air spring by allowing unrestricted com-
munication of air between the piston and the bellows vol-
umes, or the piston has a generally hollow cylindrical-
shape and does not communicate with the bellows vol-
ume, whereby the piston does not contribute to the air
volume of the air spring. The air volume of the air spring
is in fluid communication with the height control valve of
the vehicle, which in turn is in fluid communication with
an air source, such as an air supply tank. The height
control valve, by directing air flow into and out of the air
spring of the axle/suspension system, helps maintain the
desired ride height of the vehicle.
[0008] Prior art air springs such as the ones described
above, while providing cushioning to the vehicle cargo
and occupant(s) during operation of the vehicle, provide
little if any damping characteristics to the axle/suspen-
sion system. Such damping characteristics are instead
typically provided by a pair of hydraulic shock absorbers,
although a single shock absorber has also been utilized
and is generally well known in the art, as is the use of a
plurality of shock absorbers in extra heavy-duty applica-
tions. Each one of the shock absorbers is mounted on
and extends between the beam of a respective one of
the suspension assemblies of the axle/suspension sys-
tem and a respective one of the main members of the
vehicle or to another structure that connects to the main
member.
[0009] More particularly, a pair of prior art shock ab-
sorbers of the type utilized in heavy-duty air-ride ax-
le/suspension systems generally include a cylinder and
a piston rod reciprocating within the cylinder. The cylinder
is filled with an operating fluid, such as gas or oil, such
that the operating fluid is moved by a piston valve secured
to one end of the piston rod to generate a damping force.

[0010] As set forth above, each one of the prior art
shock absorbers is mounted on and extends between
the beam of a respective one of the suspension assem-
blies of the axle/suspension system and a respective one
of the main members of the vehicle or other component
fixed to the main member, such as the hanger. More par-
ticularly, the upper end of the shock absorber is fastened
to a clevis-type bracket that is mounted on a wing that
extends inboardly from the hanger. The lower end of the
shock absorber is rigidly fastened to a mount that extends
from the inboard sidewall of the beam of the suspension
assembly.
[0011] Because prior art shock absorbers are rigidly
fastened to mounts that are attached to the vehicle frame
and the beam resulting in an angled orientation, these
prior art shock absorbers can create fore-aft forces or
loads that are transmitted into the suspension assembly
of the axle/suspension system during operation of the
vehicle and, therefore, do not provide optimal damping
to the axle/suspension system. More specifically, the po-
sition of the shock absorber on the suspension assembly
does not provide optimal damping to the axle/suspension
system during operation of the vehicle because the angle
of the damping inputs from the shock absorber to the
beam and the vehicle frame are not perpendicular to the
beam as it rotates. This creates the aforementioned fore-
aft loading on the beam of the suspension assembly,
which in turn can potentially reduce the effectiveness of
the components of the axle/suspension system and/or
the shock absorbers. The directional damper of the
present invention overcomes the problems associated
with the prior art damping shock absorbers, by providing
a directional damper that is capable of managing or con-
trolling the overall direction of damping of the axle/sus-
pension system relative to a predetermined datum, and
that results in optimized damping of the axle/suspension
system during operation of the heavy-duty vehicle, in turn
resulting in improved ride quality for the heavy-duty ve-
hicle.
[0012] FR-A-461,456 of 1913 (corresponding to GB-
A-18,208) describes an auxiliary pneumatic support be-
tween the axle and longitudinal frame member, aiming
to obviate the use of pneumatic tyres in motor cars and
the like. It comprises a cylinder mounted fixedly on top
of the axle. A vertical piston rod of the piston in the cyl-
inder has a top end mounted laterally slideably in a lateral
slot member fixed to the frame, and is surrounded by a
spring. Air ports provide for damping.

SUMMARY OF THE INVENTION

[0013] Objectives of the present invention include pro-
viding a directional damper for heavy-duty vehicle ax-
le/suspension systems that provides optimal damping to
the suspension assembly of the axle/suspension system.
[0014] A further objective of the present invention is to
provide a directional damper for heavy-duty vehicle ax-
le/suspension systems that is capable of managing or
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controlling the overall direction of damping of the ax-
le/suspension system relative to a predetermined datum.
[0015] Yet another objective of the present invention
is to provide a directional damper for heavy-duty vehicle
axle/suspension systems that improves ride quality of
the heavy-duty vehicle.
[0016] The present invention as specified in claim 1
provides a heavy-duty vehicle axle/suspension system
having damping features comprising:

a damping means disposed between a longitudinal-
ly-extending frame main member of said vehicle and
a longitudinally-extending beam of a suspension as-
sembly of said axle/suspension system of said ve-
hicle,
in which said damping means provides damping to
said suspension assembly that is directional damp-
ing perpendicular to a selected datum which is said
beam of the suspension assembly, said main mem-
ber of the vehicle, or a line drawn through a pivot of
the beam and a centre of an axle of the suspension
assembly, or
in which said damping means providing directional
damping comprises a first end and a second end,
and said first end or said second end of said damping
means is fixedly connected to said beam or to said
main member of said vehicle.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0017] The preferred embodiments of the present in-
vention, illustrative of the best mode in which applicants
have contemplated applying the principles, are set forth
in the following description and are shown in the draw-
ings, and are particularly and distinctly pointed out and
set forth in the appended claims.

FIG. 1 is a top rear perspective view of an axle/sus-
pension system incorporating a pair of prior art shock
absorbers, and showing a pair air springs, with each
one of the pair of shock absorbers mounted on a
respective one of the hangers and suspension as-
semblies of the axle/suspension system;
FIG.2 is a fragmentary top rear perspective view of
a slider box for a heavy-duty vehicle incorporating a
first preferred embodiment directional damper of the
present invention, showing the directional damper
fixedly attached to the beam of the suspension as-
sembly and slidably engaged with a main member
bracket that is in turn connected to its respective
main member of the slider box, and showing the ax-
le/suspension system in an extended or rebound po-
sition;
FIG. 3 is a view similar to FIG. 2, but showing the
axle/suspension system at the design ride height of
the vehicle;
FIG. 4 is a view similar to FIG. 2, but showing the

axle/suspension system in a compressed or jounce
position;
FIG. 5 is a greatly enlarged isolated perspective view
of the damper body of the directional damper of the
present invention removed from the suspension as-
sembly, showing a threaded lower post extending
from the lower end of the damper body and an upper
bushing assembly attached to the upper end of the
damper body;
FIG. 5A is a schematic cross sectional view of the
damper body shown in FIG. 5, showing the plunger
extending into the lower portion of the damper body
and attached to a diaphragm that includes a pair of
openings, and showing the lower portion of the
damper body being filled with fluid;
FIG. 6 is a fragmentary rear perspective view of a
slider box for a heavy-duty vehicle incorporating a
second preferred embodiment directional damper of
the present invention, showing the directional damp-
er fixedly attached to the main member of the slider
box and slidably connected to a beam bracket that
is in turn connected to its respective beam of the
suspension assembly, and showing the axle/sus-
pension system in an extended or rebound position;
FIG. 7 is a view similar to FIG. 6, but showing the
axle/suspension system at the design ride height of
the vehicle;
FIG. 8 is a view similar to FIG. 6, but showing the
axle/suspension system in a compressed or jounce
position;
FIG. 9 is a greatly enlarged isolated perspective view
of the damper body of the second preferred embod-
iment directional damper of the present invention re-
moved from the suspension assembly, showing a
threaded upper post extending from the upper end
of the damper body and a lower bushing assembly
attached to the lower end of the damper body;
FIG. 9A is a schematic cross sectional view of the
damper body shown in FIG. 9, showing the plunger
extending into the upper portion of the damper body
and attached to a diaphragm that includes a pair of
openings, and showing the upper portion of the
damper body being filled with fluid;
FIG. 10 is a fragmentary top rear perspective view
of a slider box for a heavy-duty vehicle incorporating
a third preferred embodiment directional damper of
the present invention, showing the first and second
air bags of the third preferred embodiment directional
damper, with the first air bag connected generally
between the beam of the suspension assembly and
the main member of the slider box and the second
air bag connected generally between two arms ex-
tending downwardly from the hanger and the beam,
respectively, and showing the first and second air
bags pneumatically connected to one another by a
conduit; and
FIG. 11 is an enlarged fragmentary driver side view
of the slider box shown in FIG. 10, showing the con-
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duit connecting the first and second air bags of the
third preferred embodiment directional damper of the
present invention.

[0018] Similar numerals refer to similar parts through-
out the drawings.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] In order to better understand the environment
in which the directional damper for heavy-duty vehicle
axle/suspension systems of the present invention is uti-
lized, a trailing arm overslung beam-type air-ride ax-
le/suspension system that incorporates a prior art shock
absorber 40, is indicated generally at reference numeral
10, is shown in FIG. 1, and now will be described in detail
below.
[0020] It should be noted that axle/suspension system
10 is typically mounted on a pair of longitudinally-extend-
ing spaced-apart main members (not shown) of a heavy-
duty vehicle, which is generally representative of various
types of frames used for heavy-duty vehicles, including
primary frames that do not support a subframe and pri-
mary frames and/or floor structures that do support a
subframe. For primary frames and/or floor structures that
do support a subframe, the subframe can be non-mov-
able or movable, the latter being commonly referred to
as a slider box. Because axle/suspension system 10 gen-
erally includes an identical pair of suspension assemblies
14, for sake of clarity only one of the suspension assem-
blies will be described below.
[0021] Suspension assembly 14 is pivotally connected
to a hanger 16 via a trailing arm overslung beam 18. More
specifically, beam 18 is formed having a generally up-
side-down integrally formed U-shape with a pair of side-
walls 66 and a top plate 65, with the open portion of the
beam facing generally downwardly. A bottom plate (not
shown) extends between and is attached to the lower-
most ends of sidewalls 66 by any suitable means such
as welding to complete the structure of beam 18. Trailing
arm overslung beam 18 includes a front end 20 having
a bushing assembly 22, which includes a bushing, pivot
bolts and washers as are well known in the art, to facilitate
pivotal connection of the beam to hanger 16. Beam 18
also includes a rear end 26, which is welded or otherwise
rigidly attached to a transversely extending axle 32.
[0022] Suspension assembly 14 also includes an air
spring 24, mounted on and extending between beam rear
end 26 and the main member (not shown). Air spring 24
includes a bellows 41 and a piston 42. The top portion
of bellows 41 is sealingly engaged with a bellows top
plate 43. An air spring mounting plate 44 is mounted on
top plate 43 by fasteners 45, which are also used to mount
the top portion of air spring 24 to the vehicle main member
(not shown). Piston 42 is generally cylindrically shaped
and has a generally flat bottom plate and top plate (not
shown). The bottom portion of bellows 41 is sealingly
engaged with piston top plate (not shown). The piston

bottom plate is attached to beam top plate 65 at beam
rear end 26 via a pedestal (not shown), which is attached
to the beam top plate and the piston bottom plate in a
manner well known to those having skill in the art, such
as by bolts or other fasteners (not shown). The piston
top plate is formed without openings so that there is no
fluid communication between piston 42 and bellows 41.
The top end of a shock absorber 40 is mounted on an
inboardly extending wing 17 of hanger 16 via a mounting
bracket 19 and a fastener 15, in a manner well known in
the art. The bottom end of shock absorber 40 is mounted
to beam 18 (the mount not shown) in a manner well known
to those having skill in the art. For the sake of relative
completeness, a brake system 28 including a brake
chamber 30 is shown mounted on prior art suspension
assembly 14.
[0023] Because prior art shock absorber 40 is pivotally
fastened to rigid mounts that are attached to hanger wing
17 and beam 18, the shock absorber creates fore-aft forc-
es or loads that are transmitted into suspension assembly
14 of axle/suspension system 10 during operation of the
vehicle and, therefore, does not provide optimal damping
to the axle/suspension system because of the angular
orientation of the shock absorber relative to the beam of
the axle/suspension system. In addition, the fore-aft load-
ing of beam 18 of suspension assembly 14 can potentially
reduce the effectiveness of the components of axle/sus-
pension system 10 and/or shock absorber 40. Therefore,
a need exists in the art for a damper that is capable of
managing or controlling the direction of damping of the
axle/suspension system relative to a predetermined da-
tum, which results in optimized damping of the axle/sus-
pension system during operation of the heavy-duty ve-
hicle, and resulting in improved ride quality for the heavy-
duty vehicle.
[0024] The preferred embodiment directional dampers
of the present invention accomplish these needs, and
the structure and operation of the preferred embodiment
directional dampers are described in detail below.
[0025] Turning now to FIGS 2-5A, a first preferred em-
bodiment directional damper for a heavy-duty axle/sus-
pension system is shown at reference numeral 100 uti-
lized in connection with an axle/suspension system 10
as described more fully above. Directional damper 100
generally includes a damper body 104 slidably engaged
with a main member bracket 102. With particular refer-
ence to FIGS. 5 and 5A, the structure of damper body
104 will be described in more detail below.
[0026] Damper body 104 includes an upper inverted
cup portion 116 that is slip fit over a lower portion 118. A
threaded post 106 extends from the lowermost end of
damper body lower portion 118. A bushing assembly 108
is attached to the uppermost end of inverted cup portion
116. More specifically, bushing assembly 108 includes
an outer generally cylindrical carrier 110 formed from
metal or other sufficiently rigid material. A bushing 112
formed with a continuous opening 113 at its center is
press fit into cylindrical carrier 110. An inner sleeve 114
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having a generally cylindrical shape and formed with a
continuous opening 115 in its center is press fit into open-
ing 113 of bushing 112 and fixedly attached therein by
an adhesive, or other means of attachment. Inner sleeve
114 extends generally outwardly past bushing 112 and
carrier 110. Carrier 110 is fixedly attached to the upper-
most end of inverted cup portion 116 via welds or other
similar means of rigid attachment. Lower portion 118 in-
cludes a chamber 119, which is filled with fluid 124.
Chamber 119 also includes a generally circular flat dia-
phragm 120 formed with a pair of openings 122 that allow
communication of fluid 124 through the diaphragm and
within or throughout the entire chamber. Diaphragm 120
is attached to a plunger 126 on its uppermost surface.
Plunger 126 extends from diaphragm 120, through cham-
ber 119 and fluid 124, through an opening 131 formed in
the uppermost portion of lower portion 118, and is at-
tached to the inner surface of inverted cup 116. As in-
verted cup portion 116 slides downwardly over lower por-
tion 118 of damper body 104 during operation of the ve-
hicle, plunger 126 moves diaphragm 120 downwardly in
direction D. Additionally as inverted cup portion 116
slides upwardly over lower portion 118 of damper body
104 during operation of the vehicle, plunger 126 moves
diaphragm 120 upwardly in direction U. The upward and
downward movement of diaphragm 120 provides viscous
damping to damper body 104 during operation of the
heavy-duty vehicle due to fluid 124 contained in chamber
119 and openings 122.
[0027] According to an important aspect of the present
invention, the lower end of first preferred embodiment
directional damper 100 is fixedly attached to top plate 65
of beam 18 via threaded post 106. More specifically,
threaded post 106 is threaded into a threaded opening
(not shown) formed in beam top plate 65. The upper end
of first preferred embodiment directional damper 100 is
slidably engaged with longitudinally extending main
member bracket 102 that is rigidly attached to the bottom-
most surface of its respective main member 101 of a
slider box 103. More specifically, main member bracket
102 is a clevis-type bracket having a generally inverted
U-shaped cross section. An elongated longitudinally ex-
tending opening 130 is formed in each clevis, so that the
elongated openings generally align with one another and
are parallel to main member 101. A fastener 128 is dis-
posed through aligned openings 130 and through inner
sleeve opening 115 in order to slidably engage the upper
end of directional damper 100 to main member bracket
102 and in turn to main member 101. Fastener 128 allows
the upper end of directional damper 100 to slide freely
along elongated openings during operation of the vehicle
as will be described in detail below. Having now de-
scribed the structure of first preferred embodiment direc-
tional damper 100 of the present invention, the operation
of the damper during operation of the vehicle will be de-
scribed in detail below.
[0028] Turning now to FIG. 2, first preferred embodi-
ment directional damper 100 is shown being utilized in

conjunction with axle/suspension system 10. Axle/sus-
pension system 10 is in an extended or rebound position
such as when the wheels (not shown) of the vehicle en-
counter a hole or depression in the road, such that beam
18 is rotated suddenly downwardly. As can be seen in
FIG. 2, when axle/suspension system 10 is in an extend-
ed position during operation of the vehicle, the upper end
of first preferred embodiment directional damper 100
moves to and is slidably engaged with the rearward-most
portion of aligned openings 130 of main member bracket
102.
[0029] Turning now to FIG. 3, first preferred embodi-
ment directional damper 100 is shown utilized with ax-
le/suspension system 10. Axle/suspension system 10 is
generally at design ride height. As can be seen in FIG.
3, when axle/suspension 10 is at design ride height during
operation of the vehicle, the upper end of first preferred
embodiment directional damper 100 of the present in-
vention moves to and is slidably engaged with the gen-
erally middle portion of aligned openings 130 of main
member bracket 102.
[0030] Turning now to FIG. 4, first preferred embodi-
ment directional damper 100 is shown utilized with ax-
le/suspension system 10. Axle/suspension system 10 is
generally in a compressed or jounce position, such as
when the trailer has been loaded with cargo and beam
18 of the axle/suspension system has generally rotated
upwardly toward the main member of the vehicle. As can
be seen in FIG. 4, when axle/suspension 10 is in a com-
pressed position during operation of the vehicle, the up-
per end of first preferred embodiment directional damper
100 of the present invention moves to and is slidably
engaged with the generally frontwardmost portion of
aligned openings 130 of main member bracket 102.
[0031] The slidable engagement of the upper end of
directional damper 100 along elongated openings 130
formed in main member bracket 102 allows the direction-
al damper to control or manage the direction of the damp-
ing provided by the directional damper during operation
of the vehicle with respect to a particular datum. In this
case, the datum is beam 18 of axle/suspension system
10. More particularly, as the position of axle/suspension
system 10 changes during operation of the vehicle as
described above, the slidable engagement of the upper
end of directional damper 100 along aligned openings
130 of main member bracket 102 provides damping that
is generally perpendicular to the datum, or beam 18, re-
gardless of the relative rotational position of the beam
and the vehicle frame main member. This is beneficial
because maintenance of the perpendicular position of
damper 100 relative to the datum eliminates the potential
for fore-aft forces or loading being transmitted from the
directional damper to axle/suspension system 10 during
operation of the vehicle.
[0032] Turning now to FIGS 6-9A, a second preferred
embodiment directional damper for a heavy-duty ax-
le/suspension system is shown at reference numeral 200
utilized in connection with an axle/suspension system 10
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as described more fully above. Directional damper 200
generally includes a damper body 204 slidably engaged
with a beam bracket 202. With particular reference to
FIGS. 9 and 9A, the structure of damper body 204 will
be described in more detail below.
[0033] Damper body 204 includes a lower inverted cup
portion 216 that is slip fit over an upper portion 218. A
threaded post 206 extends from the uppermost end of
damper body upper portion 218. A bushing assembly 208
is attached to the lowermost end of inverted cup portion
216. More specifically, bushing assembly 208 includes
an outer generally cylindrical carrier 210 formed from
metal or other sufficiently rigid material. A bushing 212
formed with a continuous opening 213 at its center is
press fit into cylindrical carrier 210. An inner sleeve 214
having a generally cylindrical shape and formed with a
continuous opening 215 at its center is press fit into open-
ing 213 of bushing 212 and fixedly attached therein by
an adhesive or other suitable means. Inner sleeve 214
extends generally outwardly past bushing 212 and carrier
210. Carrier 210 is fixedly attached to the bottommost
end of inverted cup portion 216 via welds or other similar
means of rigid attachment. Upper portion 218 includes a
chamber 219, which is filled with fluid 224. Chamber 219
also includes a generally circular flat diaphragm 220
formed with a pair of openings 222 that allow communi-
cation of fluid 224 through the diaphragm and throughout
the chamber. Diaphragm 220 is attached to a plunger
226 on its lowermost surface. Plunger 226 extends from
diaphragm 220 through chamber 219 and fluid 224,
through an opening 231 formed in the lowermost portion
of upper portion 218, and is attached to the inner surface
of inverted cup 216. As inverted cup portion 216 slides
downwardly over upper portion 218 of damper body 204
during operation of the vehicle, plunger 226 moves dia-
phragm 220 downwardly in direction D. Additionally as
inverted cup portion 216 slides upwardly over upper por-
tion 218 of damper body 204 during operation of the ve-
hicle, plunger 226 moves diaphragm 220 upwardly in di-
rection U. The upward and downward movement of dia-
phragm 220 provides viscous damping to damper body
204 during operation of the heavy-duty vehicle due to
fluid 224 contained in chamber 219 and openings 222.
[0034] According to an important aspect of the present
invention, the upper end of second preferred embodi-
ment directional damper 200 is fixedly attached to a main
member 101 of slider box 103 via threaded post 206.
More specifically, threaded post 206 is threaded into a
threaded opening (not shown) formed in main member
201. The lower end of second preferred embodiment di-
rectional damper 200 is slidably engaged with longitudi-
nally extending beam bracket 202 that is rigidly attached
to the uppermost surface of its respective beam top plate
65. Beam bracket 202 is a clevis-type bracket having a
generally U-shaped cross section. An elongated longitu-
dinally extending opening 230 is formed in each clevis,
so that the elongated openings generally align with one
another and generally are parallel to beam 18. A fastener

228 is disposed through aligned openings 230 and
through inner sleeve opening 215 in order to slidably en-
gage the lower end of directional damper 200 to beam
bracket 202 and in turn to beam 18. Fastener 228 allows
the lower end of directional damper 200 to slide along
elongated openings during operation of the vehicle as
will be described in detail below. Having now described
the structure of the second preferred embodiment direc-
tional damper 200 of the present invention, the operation
of the damper during operation of the vehicle will be de-
scribed in detail below.
[0035] Turning now to FIG. 6, second preferred em-
bodiment directional damper 200 is shown being utilized
in conjunction with axle/suspension system 10. Axle/sus-
pension system 10 is shown in an extended or rebound
position such as when the wheels (not shown) of the ve-
hicle encounter a hole or depression in the road, such
that beam 18 is rotated suddenly downwardly. As can be
seen in FIG. 6, when axle/suspension system 10 is in an
extended position during operation of the vehicle, the
lower end of second preferred embodiment directional
damper 200 moves to and is slidably engaged with the
generally rearward-most portion of aligned openings 230
of beam bracket 202.
[0036] Turning now to FIG. 7, second preferred em-
bodiment directional damper 200 is shown utilized with
axle/suspension system 10. Axle/suspension system 10
is generally at design ride height. As can be seen in FIG.
7, when axle/suspension 10 is at design ride height during
operation of the vehicle, the lower end of second pre-
ferred embodiment directional damper 200 of the present
invention moves to and is slidably engaged with the gen-
erally middle portion of aligned openings 230 of beam
bracket 202.
[0037] Turning now to FIG. 8, second preferred em-
bodiment directional damper 200 is shown utilized with
axle/suspension system 10. Axle/suspension system 10
is generally in a compressed or jounce position, such as
when the trailer has been loaded with cargo and beam
18 of the axle/suspension system has generally rotated
upwardly toward the main member of the vehicle. As can
be seen in FIG. 8, when axle/suspension 10 is in a com-
pressed position during operation of the vehicle, the low-
er end of second preferred embodiment directional
damper 200 of the present invention moves to and is
slidably engaged with the generally frontward-most por-
tion of aligned openings 230 of main member bracket
202.
[0038] The slidable engagement of the lower end of
second preferred embodiment directional damper 200
along elongated openings 230 formed in beam bracket
202 allows the directional damper to control or manage
the direction of the damping during operation of the ve-
hicle with respect to a particular datum. In this case, the
datum is main member 101 of the heavy-duty vehicle.
More particularly, as the position of axle/suspension sys-
tem 10 changes during operation of the vehicle, the sli-
dable engagement of the lower end of directional damper
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200 along aligned openings 230 of beam bracket 202
provides damping that is generally perpendicular to the
datum, or main member 101, regardless of the relative
position of the beam and the vehicle frame main member.
This is beneficial because maintenance of the perpen-
dicular position of damper 200 relative to the datum elim-
inates the potential for fore-aft forces or loading being
transmitted from the directional damper to axle/suspen-
sion system 10 during operation of the vehicle.
[0039] Turning now to FIGS. 10 and 11, a third pre-
ferred embodiment directional damper for heavy-duty ax-
le/suspension systems is shown at reference numeral
300 utilized in connection with an axle/suspension sys-
tem 10 as described more fully above. Directional damp-
er 300 generally includes a first air bag 302 pneumatically
connected to a second air bag 304 via a conduit 314.
First air bag 302 and second air bag 304 are generally
formed from rubber or other pliable material and are
sealed to atmosphere. More specifically first air bag 302
is generally cylindrically shaped with a flat upper end 306
and a flat bottom end 308. First air bag upper end 306 is
attached to main member 101 of slider box 103 via fas-
teners (not shown). First air bag lower end 308 is attached
to beam 18 of axle/suspension system 10 via fasteners
(not shown). First air bag 302 includes an opening formed
through lower end 308 through which the upper end of
conduit 314 is disposed. Second air bag 304 is generally
cylindrically shaped with a flat front end 310 and a flat
rear end 312. Second air bag front end 310 is attached
to a hanger bracket 316 via fasteners (not shown). Hang-
er bracket 316 is in turn attached to the front surface of
hanger 16 via welds or fasteners (not shown) and de-
pends from the hanger. Second air bag rear end 312 is
attached to beam bracket 318 via welds or fasteners (not
shown). Beam bracket 318 is in turn attached to beam
18 via welds or fasteners (not shown) and depends from
beam 18. Second air bag 304 is formed with an opening
through rear end 312, through which the front end of con-
duit 314 is disposed. As set forth above, the chamber of
first air bag 302 is in fluid communication with the cham-
ber of second air bag 304 via conduit 314. Having now
described the general structure of third preferred embod-
iment directional damper for heavy-duty vehicle axle/sus-
pension systems of the present invention, the operation
of the third preferred embodiment directional damper will
now be described in detail below.
[0040] Third preferred embodiment directional damper
300 of the present invention provides viscous damping
to axle/suspension system 10. More specifically, when
axle/suspension system 10 becomes extended, or when
beam 18 is rotated away from main member 101 such
as when the wheel of the vehicle encounters a pot hole
or depression, first air bag 302 becomes extended, and
second air bag 304 becomes compressed, thereby di-
recting air from second air bag 304, through conduit 314
into first air bag 302. Likewise, when axle/suspension
system 10 becomes compressed, or when beam 18 is
rotated toward main member 101 such as when the

wheels of the vehicle encounter a large fixed object on
the ground, first air bag 302 becomes compressed, and
second air bag 304 becomes extended, thereby directing
air from the first air bag, through conduit 314, into the
second air bag. The flow of air through directional damper
300, from first air bag 302, through conduit 314, into sec-
ond air bag 302, and vice versa, provides viscous damp-
ing to beam 18 of axle/suspension system 10 during op-
eration of the vehicle. More particularly, the restricted
size of conduit 314, which is in fluid communication with
first air bag 302 and second air bag 304 provides viscous
damping to directional damper 300.
[0041] In accordance with a primary feature of the
present invention, third preferred embodiment directional
damper 300 provides damping that is generally perpen-
dicular to the datum, or beam 18, regardless of the rela-
tive position of the beam and the vehicle frame main
member. This is beneficial because maintenance of the
perpendicular position of damper 300 relative to the da-
tum eliminates the potential for fore-aft forces or loading
being transmitted from the directional damper to ax-
le/suspension system 10 during operation of the vehicle.
[0042] Preferred embodiment directional dampers
100,200,300 of the present invention overcome the prob-
lems associated with prior art shock absorbers, mainly
fore-aft loading, by providing a directional damper that is
capable of managing or controlling the overall direction
of viscous damping of the axle/suspension system rela-
tive to a predetermined datum that results in optimized
damping of the axle/suspension system during operation
of the heavy-duty vehicle, resulting in improved ride qual-
ity for the heavy-duty vehicle.
[0043] It is contemplated that preferred embodiment
directional dampers 100,200,300 of the present invention
could be utilized in conjunction with all types of suspen-
sion assemblies for axle/suspension systems that oper-
ate in more than a single plane, without changing the
overall concept or operation of the present invention. It
is also contemplated that preferred embodiment direc-
tional dampers 100,200,300 of the present invention
could provide viscous damping of the axle/suspension
system relative to another predetermined datum, a line
drawn from the center of the pivot of the beam to the
center of the axle, without changing the overall concept
or operation of the present invention. It is further contem-
plated that preferred embodiment directional dampers
100,200,300 of the present invention could be pneumatic
or hydraulic without changing the overall concept or op-
eration of the present invention. It is also contemplated
that the concepts of the present invention could even be
incorporated into an air spring, without changing the over-
all concept or operation of the present invention. It is even
further contemplated that preferred embodiment direc-
tional dampers 100,200 of the present invention could
be utilized with different internal damper body structures,
without changing the overall concept or operation of the
present invention. It is also contemplated that preferred
embodiment directional dampers 100,200,300 of the
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present invention could be positioned at alternate loca-
tions on the axle suspension system, without changing
the overall concept or operation of the present invention.
It is contemplated that preferred embodiment directional
dampers 100,200 could be utilized with other types of
diaphragms, such as ones that allow fluid to flow around
the perimeter of the diaphragm, without changing the
overall concept or operation of the present invention. It
is even further contemplated that preferred embodiment
directional dampers 100,200 of the present invention
could be utilized with different types of bushings, without
changing the overall concept or operation of the present
invention. It is contemplated that preferred embodiment
directional dampers 100,200,300 of the present invention
could utilize other fasteners without changing the overall
concept or operation of the present invention. It is also
contemplated that preferred embodiment directional
dampers 100,200,300 of the present invention could be
utilized with other bracket configurations without chang-
ing the overall concept or operation of the present inven-
tion. It is further contemplated that preferred embodiment
directional dampers 100,200 of the present invention
could utilize other means of fixed attachment of damper
body 104,204 to the beam or the vehicle frame, without
changing the overall concept or operation of the present
invention.
[0044] The present invention has been described with
reference to specific embodiments. It is to be understood
that this illustration is by way of example and not by way
of limitation. Potential modifications and alterations will
occur to others upon a reading and understanding of this
disclosure, and it is understood that the invention in-
cludes all such modifications, alterations, and equiva-
lents thereof.
[0045] Accordingly, the directional damper for heavy-
duty vehicle axle/suspension systems is simplified, pro-
vides an effective, safe, inexpensive and efficient struc-
ture and method which achieves all the enumerated ob-
jectives, provides for eliminating difficulties encountered
with prior art dampers, and solves problems and obtains
new results in the art.
[0046] In the foregoing description, certain terms have
been used for brevity, clearness and understanding; but
no unnecessary limitations are to be implied therefrom
beyond the requirements of the prior art, because such
terms are used for descriptive purposes and are intended
to be broadly construed.
[0047] Moreover, the description and illustration of the
invention is by way of example, and the scope of the
invention is not limited to the exact details shown or de-
scribed.
[0048] Having now described the features, discoveries
and principles of the invention, the manner in which the
directional damper for heavy-duty vehicle axle/suspen-
sion systems is installed and used, the characteristics of
the construction, arrangement and method steps, and
the advantageous, new and useful results obtained; the
new and useful structures, devices, elements, arrange-

ments, process, parts and combinations are set forth in
the appended claims.

Claims

1. A heavy-duty vehicle axle/suspension system (10)
having damping features comprising:

a damping means disposed between a longitu-
dinally-extending frame main member (101) of
said vehicle and a longitudinally-extending
beam (18) of a suspension assembly of said ax-
le/suspension system of said vehicle,
in which said damping means (100;200;300)
provides damping to said suspension assembly
that is directional damping perpendicular to a
selected datum (18;101) which is said beam (18)
of the suspension assembly, said main member
(101) of the vehicle, or a line drawn through a
pivot of the beam and a centre of an axle of the
suspension assembly, or
in which said damping means (100;200) provid-
ing directional damping comprises a first end
and a second end, and said first end or said sec-
ond end of said damping means is fixedly con-
nected to said beam (18) or to said main member
(101) of said vehicle.

2. The heavy-duty vehicle axle/suspension system
having damping features of claim 1, wherein the da-
tum is said beam (18) of the suspension assembly,
said damping means (100) comprising a first end
and a second end, said first end of said damping
means being slidably connected to said main mem-
ber (101) and said second end of said damping
means being fixedly connected to said beam (18).

3. The heavy-duty vehicle axle/suspension system
having damping features of claim 1, wherein the da-
tum is said main member (101) of the vehicle, said
damping means (200) comprising a first end and a
second end, said first end of said damping means
being fixedly connected to said main member (101)
and said second end of said damping means being
slidably connected to said beam (18).

4. The heavy-duty vehicle axle/suspension system
having damping features of claim 2, wherein said
slidable connection of said damping means (100)
first end to said main member (101) comprises a
main member bracket (102) connected to said main
member (101), said main member bracket (102) in-
cluding an elongated opening (130), said damping
means first end being fastened into said elongated
opening (130).

5. The heavy-duty vehicle axle/suspension system
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having damping features of claim 3, wherein said
slidable connection of said damping means (200)
second end to said beam (18) of said suspension
assembly comprises a beam bracket (202) connect-
ed to said beam (18), said beam bracket (202) in-
cluding an elongated opening (230), said damping
means second end being fastened into said elongat-
ed opening (230).

6. The heavy-duty vehicle axle/suspension system
having damping features of claim 4, wherein said
main member bracket elongated opening (130) is
generally parallel to said main member (101).

7. The heavy-duty vehicle axle/suspension system
having damping features of claim 5, wherein said
beam bracket elongated opening (230) is generally
parallel to said beam (18) .

8. The heavy-duty vehicle axle/suspension system
having damping features of claim 1, wherein the da-
tum is said line drawn through a pivot of the beam
and the centre of an axle of the suspension assem-
bly, said damping means (300) comprising a first air
bag (302) disposed between and connected to said
beam (18) and said main member (101), and a sec-
ond air bag (304) disposed between and connected
to said beam (18) and a hanger (16) of said vehicle,
said first and second air bags (302,304) being fluidly
connected to each other via a conduit (314).

9. The heavy-duty vehicle axle/suspension system
having damping features of claim 8, comprising a
beam bracket (318) attached to an underside of said
beam (18), a hanger bracket (316) attached to said
hanger (16), said second air bag (304) being dis-
posed between and connected to said hanger brack-
et (316) and said beam bracket (318).

10. The heavy-duty vehicle axle/suspension system
having damping features of claim 1, said damping
means (100;200) further comprising a first chamber
and a second chamber, a diaphragm (120;220) lo-
cated between said chambers, said diaphragm in-
cluding an opening (122;222), whereby said first
chamber of said damping means is in fluid commu-
nication with said second chamber of said damping
means.

11. The heavy-duty vehicle axle/suspension system
having damping features of claim 2, 4 or 6, wherein
said slidable connection of said first end of said
damping means (100) to said main member (101)
comprises a pivotable and slidable connection.

12. The heavy-duty vehicle axle/suspension system
having damping features of claim 3, 5 or 7, wherein
said slidable connection of said second end of said

damping means (200) to said beam (18) of said sus-
pension assembly comprises a pivotable and slida-
ble connection.

Patentansprüche

1. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem (10), das Dämpfungsmerkmale aufweist, die
Folgendes umfassen:

ein Dämpfungsmittel, das zwischen einem sich
in Längsrichtung erstreckenden Rahmenhaup-
telement (101) des Fahrzeugs und einem sich
in Längsrichtung erstreckenden Träger (18) ei-
ner Aufhängungsanordnung des Achsen-/Auf-
hängungssystems des Fahrzeugs angeordnet
ist,
in dem das Dämpfungsmittel (100; 200; 300)
Dämpfung für die Aufhängungsanordnung be-
reitstellt, die eine gerichtete Dämpfung normal
auf einen ausgewählten Bezugspunkt (18; 101)
ist, der der Träger (18) der Aufhängungsanord-
nung, das Hauptelement (101) des Fahrzeugs
oder eine Linie ist, die durch einen Schwenk-
punkt des Trägers und einen Mittelpunkt einer
Achse der Aufhängungsanordnung gezogen ist,
oder
in dem das Dämpfungsmittel (100; 200), das ei-
ne gerichtete Dämpfung bereitstellt, ein erstes
Ende und ein zweites Ende umfasst, und wobei
das erste Ende oder das zweite Ende des
Dämpfungsmittels fest mit dem Träger (18) oder
dem Hauptelement (101) des Fahrzeugs ver-
bunden ist.

2. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 1, wobei der Bezugspunkt der Träger (18)
der Aufhängungsanordnung ist, wobei das Dämp-
fungsmittel (100) ein erstes Ende und ein zweites
Ende umfasst, wobei das erste Ende des Dämp-
fungsmittels verschiebbar mit dem Hauptelement
(101) verbunden ist und das zweite Ende des Dämp-
fungsmittels fest mit dem Träger (18) verbunden ist.

3. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 1, wobei der Bezugspunkt das Hauptelement
(101) des Fahrzeugs ist, wobei das Dämpfungsmittel
(200) ein erstes Ende und ein zweites Ende umfasst,
wobei das erste Ende des Dämpfungsmittels fest mit
dem Hauptelement (101) verbunden ist und das
zweite Ende des Dämpfungsmittels verschiebbar mit
dem Träger (18) verbunden ist.

4. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
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spruch 2, wobei die verschiebbare Verbindung des
ersten Endes des Dämpfungsmittels (100) mit dem
Hauptelement (101) eine Hauptelementhalterung
(102) umfasst, die mit dem Hauptelement (101) ver-
bunden ist, wobei die Hauptelementhalterung (102)
eine längliche Öffnung (130) aufweist, wobei das
erste Ende des Dämpfungsmittels in der länglichen
Öffnung (130) befestigt ist.

5. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 3, wobei die verschiebbare Verbindung des
zweiten Endes des Dämpfungsmittels (200) mit dem
Träger (18) der Aufhängungsanordnung eine Trä-
gerhalterung (202) umfasst, die mit dem Träger (18)
verbunden ist, wobei die Trägerhalterung (202) eine
längliche Öffnung (230) aufweist, wobei das zweite
Ende des Dämpfungsmittels in der länglichen Öff-
nung (230) befestigt ist.

6. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 4, wobei die längliche Öffnung (130) der
Hauptelementhalterung im Allgemeinen parallel zu
dem Hauptelement (101) ist.

7. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 5, wobei die längliche Öffnung (230) der Trä-
gerhalterung im Allgemeinen parallel zu dem Träger
(18) ist.

8. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 1, wobei der Bezugspunkt die Linie ist, die
durch einen Drehpunkt des Trägers und den Mittel-
punkt einer Achse der Aufhängungsanordnung ge-
zogen ist, wobei das Dämpfungsmittel (300) einen
ersten Gassack (302), der mit dem Träger (18) ver-
bunden und zwischen diesem und dem Hauptele-
ment (101) angeordnet ist, und einen zweiten Gas-
sack (304) umfasst, der mit dem Träger (18) verbun-
den und zwischen diesem und einem Aufhänger (16)
des Fahrzeugs angeordnet ist, wobei der erste und
der zweite Gassack (302, 304) über eine Leitung
(314) fluidverbunden sind.

9. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 8, das eine Trägerhalterung (318), die an eine
Unterseite des Trägers (18) angebracht ist, und eine
Aufhängerhalterung (316) umfasst, die an dem Auf-
hänger (16) angebracht ist, wobei der zweite Luft-
sack (304) mit der Aufhängerhalterung (316) verbun-
den und zwischen dieser und der Trägerhalterung
(318) angeordnet ist.

10. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-

tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 1, wobei das Dämpfungsmittel (100; 200) fer-
ner eine erste Kammer und eine zweite Kammer so-
wie eine Membran (120; 220) umfasst, die zwischen
den Kammern angeordnet ist, wobei die Membran
eine Öffnung (122; 222) aufweist, wodurch die erste
Kammer des Dämpfungsmittels in Fluidkommunika-
tion mit der zweiten Kammer des Dämpfungsmittels
steht.

11. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 2, 4 oder 6, wobei die verschiebbare Verbin-
dung des ersten Endes des Dämpfungsmittels (100)
mit dem Hauptelement (101) eine schwenkbare und
verschiebbare Verbindung umfasst.

12. Schwerlastfahrzeug-Achsen-/-Aufhängungssys-
tem, das Dämpfungsmerkmale aufweist, nach An-
spruch 3, 5 oder 7, wobei die verschiebbare Verbin-
dung des zweiten Endes des Dämpfungsmittels
(200) mit dem Träger (18) der Aufhängungsanord-
nung eine schwenkbare und verschiebbare Verbin-
dung umfasst.

Revendications

1. Système d’essieu/suspension de véhicule utilitaire
lourd (10) ayant des éléments d’amortissement
comprenant :

un moyen d’amortissement disposé entre un
élément principal de châssis s’étendant longitu-
dinalement (101) dudit véhicule et une poutre
s’étendant longitudinalement (18) d’un ensem-
ble de suspension dudit système d’essieu/sus-
pension dudit véhicule,
dans lequel ledit moyen d’amortissement (100 ;
200 ; 300) fournit un amortissement audit en-
semble de suspension qui est un amortissement
directionnel perpendiculaire à une référence sé-
lectionnée (18 ; 101) qui est ladite poutre (18)
de l’ensemble de suspension, ledit élément prin-
cipal (101) du véhicule, ou une ligne tracée à
travers un pivot de la poutre et un centre d’un
essieu de l’ensemble de suspension, ou
dans lequel ledit moyen d’amortissement (100 ;
200) fournissant un amortissement directionnel
comprend une première extrémité et une secon-
de extrémité, et ladite première extrémité ou la-
dite seconde extrémité dudit moyen d’amortis-
sement est reliée de manière fixe à ladite poutre
(18) ou audit élément principal (101) dudit véhi-
cule.

2. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
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revendication 1, dans lequel la référence est ladite
poutre (18) de l’ensemble de suspension, ledit
moyen d’amortissement (100) comprenant une pre-
mière extrémité et une seconde extrémité, ladite pre-
mière extrémité dudit moyen d’amortissement étant
reliée de manière coulissante audit élément principal
(101) et ladite seconde extrémité dudit moyen
d’amortissement étant reliée de manière fixe à ladite
poutre (18).

3. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 1, dans lequel la référence est ledit
élément principal (101) du véhicule, ledit moyens
d’amortissement (200) comprenant une première
extrémité et une seconde extrémité, ladite première
extrémité dudit moyen d’amortissement étant reliée
de manière fixe audit élément principal (101) et ladite
seconde extrémité dudit moyen d’amortissement
étant reliée de manière coulissante à ladite poutre
(18).

4. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 2, dans lequel ladite connexion cou-
lissante de ladite première extrémité du moyen
d’amortissement (100) audit élément principal (101)
comprend un étrier d’élément principal (102) con-
necté audit élément principal (101), ledit étrier d’élé-
ment principal (102) comprenant une ouverture al-
longée (130), ladite première extrémité de moyen
d’amortissement étant fixée dans ladite ouverture al-
longée (130).

5. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 3, dans lequel ladite connexion cou-
lissante de ladite seconde extrémité du moyen
d’amortissement (200) à ladite poutre (18) dudit en-
semble de suspension comprend un étrier de poutre
(202) connecté à ladite poutre (18), ledit étrier de
poutre (202) comprenant une ouverture allongée
(230), ladite seconde extrémité de moyen d’amor-
tissement étant fixée dans ladite ouverture allongée
(230).

6. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 4, dans lequel ladite ouverture allon-
gée (130) d’étrier d’élément principal est générale-
ment parallèle audit élément principal (101).

7. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 5, dans lequel ladite ouverture allon-
gée d’étrier de poutre (230) est généralement paral-
lèle à ladite poutre (18).

8. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 1, dans lequel la référence est ladite
ligne tracée à travers un pivot de la poutre et le centre
d’un essieu de l’ensemble de suspension, ledit
moyen d’amortissement (300) comprenant un pre-
mier coussin d’air (302) disposé entre ladite poutre
(18) et ledit élément principal (101), et relié à ceux-
ci, et un second coussin d’air (304) disposé entre
ladite poutre (18) et un élément de suspension (16)
dudit véhicule, lesdits premier et second coussins
d’air (302, 304) étant reliés l’un à l’autre de manière
fluidique via un conduit (314).

9. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 8, comprenant un étrier de poutre
(318) fixé à un côté inférieur de ladite poutre (18),
un étrier d’élément de suspension (316) fixé audit
élément de suspension (16), ledit second coussin
d’air (304) étant disposé entre ledit étrier d’élément
de suspension (316) et ledit étrier de poutre (318).

10. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 1, ledit moyens d’amortissement
(100 ; 200) comprenant en outre une première
chambre et une seconde chambre, un diaphragme
(120 ; 220) situé entre lesdites chambres, ledit
diaphragme comprenant une ouverture (122 ; 222),
de telle sorte que ladite première chambre dudit
moyen d’amortissement est en communication flui-
dique avec ladite seconde chambre dudit moyen
d’amortissement.

11. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 2, 4 ou 6, dans lequel ladite connexion
coulissante de ladite première extrémité dudit
moyen d’amortissement (100) audit élément princi-
pal (101) comprend une connexion pivotante et cou-
lissante.

12. Système d’essieu/suspension de véhicule utilitaire
lourd ayant des éléments d’amortissement selon la
revendication 3, 5 ou 7, dans lequel ladite connexion
coulissante de ladite seconde extrémité dudit moyen
d’amortissement (200) à ladite poutre (18) dudit en-
semble de suspension comprend un élément pivo-
tant et coulissant.
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