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(57) Abregée/Abstract:

A vehicle suspension Is provided. The suspension includes a first assembly that is mounted between the vehicle axle and frame
and provides controlling damping of movement of the unsprung mass of the vehicle. The suspension also Iincludes a second
assembly that Is mounted to the vehicle frame and provides controlled damping of movement of a spring disposed against the
vehicle frame. The first and second assemblies are in fluild communication. The suspension allows the spring to be mounted
remotely from the vehicle axle and increases roll stiffness of the vehicle by allowing spring reaction points to be moved outboarad

of the vehicle frame ralls.
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ABSTRACT

A vehicle suspension is provided. The suspension includes a
frst assembly that is mounted between the vehicle axle and frame
and provides controlling damping of movement of the unsprung mass of
tnhe vehicle. The suspensioﬁ also includes a second assembly that is
mounted to the vehicle frame and provides controlled damping of
movement of a spring disposed against the vehicle frame. Thé}first
and second assemblies are in fluid communication. The suspeﬁsion
allows the spring to be mounted remotely from the wvehicle axle and
increases roll stiffness of the vehicle by allowing spring reaction

points to be moved outboard of the vehicle frame rails.
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VEHICLE SUSPENSION WITH REMOTE SPRING

BACKGROUND OF THE INVENTION

1. Field of the Invention
[{0001] This invention relates to vehicle suspensions and, in

particular, to a vehicle suspension in which a spring is mounté&d

remote from the vehicle axle.

2. Disclosure of Related Art
[0002] In most conventional vehicle suspensions, one or more’

springs are disposed between the vehicle axle and the vehicle frame
to dampen forces exerted on the vehicle as the wheels of the vehicle
follow the road contour. Typically, these springs are mounted in a
spring seat formed directly in the axle housing oxr coupled thereto.
The relatively large size of conventional mechanical and air
springs, however, renders it difficult to provide adequate space for
the springs proximate the axle and increases the difficulty of
suspension'design. Furthexr, the springs must be disposed relatively
far inboard on the axle. 2As a result, vehicles often lack
sufficient roll stiffness.

[0003] There is thus a need for a vehicle suspension that will

minimize or eliminate one or more of the above-mentioned

deficiencies.
SUMMARY O THE INVENTION
[0004] The present invention provides a vehicle suspension that

allows a spring to be mounted remote from the vehicle axle.

[0C05] A vehicle suspension in accordance with the present

invention includes a first assembly having a first member and a
second member arranged in telescoping relation with the first member
for relative movement along a first axis. The first member may be

coupled to the vehicle axle while the second member may be coupled
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to the vehicle frame. The first assembly defines first, second, and
third fluid chambers. The first assembly further includes a déﬁping
control device that controls fluid flow between the first and second
fluid chambers of the first assembly. The inventive suspension also
includes a second assembly having a first member and a second member
arranged in telescoping relation with the first member for relQSive
movement along a second axis. The second assembly defines first and
secénd fluid chambers and includes a damping control device that
controls fluid flow between the first and second fluid chambers.

The first fluid chamber of the second assembly is of constant size
and is in fluid communication with the third fluid chamber of the
first assembly. The second fluid chamber of the second assembly is
of variable size. The suspension finally includes a spring disposed
against a frame of the wvehicle and controlled responsive to movement
of the second member of the second assembly.

[0006] A vehicle suspension in accordance with the present
invention represents a significant improvement as compared to
conventional vehicle suspensions. The inventive suspension enables
the spring or springs of the suspension to be mounted remotely from
the vehicle axle. As a result, less clearance is reguired in the
area around the axle to accommodate the spring(s) thereby enabling

easier design and packaging of suspension systems. The inventive

suspension also provides greater roll stiffness than conventional
systems by moving the reaction points of the spring further
outboard. In particular, the first assembly may be mounted between
the axle and vehicle frame outboard of the longitudinal frame rails
of the vehicle-unlike most conventional mechanical and air
springs-because the first assembly can operate a higher working
pressures and, therefore, has a smaller diameter than conventional
mechanical and air springs. The inventive suspension is also

advantageous because compression and rebound damping forces are

contained within the first and second assemblies and the suspension
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M

separates the rebound damping required for the spring from that
required for the unsprung mass of the vehicle. .

[0007] These and other features and objects of this invention

will become apparent to one skilled in the art from the following

detailed description and the accompanying drawings illustrating

features of this invention by way of example.

oF

BRIEF DESCRIPTION OF THE DRAWINGS

{0008] Figure 1 is a front and partial sectional view of a

portion of a vehicle incorporating a vehicle suspension in

accordance with the present invention.

[0009] Figure 2 is a sectional view of one assembly of the

suspension ¢f Figure 1.

[0010] Figure 3 is a sectional view of a portion of another

assembly ©of the suspension of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0011] Referring now to the drawings wherein like reference

numerals are used to identify identical components in the various

views, Figuré 1 illustrates a portion of a vehicle 10. Vehicle 10

may comprise a heavy truck. It should be understood, however, that

the invention described herein may find application in a wide
variety of vehicles. Vehicle 10 may include an axle 12 supporting
one or more wheel assemblies 14 on either side of vehicle 10, a
frame 16, and a suspension 18 in accordance with the present
inventibn.

(0012] Axle 12 is provided to support frame 16 on wheel

assemblies 14 disposed proximate either end of axle 12. BAxle 12 is

conventional in the art any may be made from conventional metals and

metal alloys such as steel. BAxle 12 may be forged or fabricated.
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Axle 12 extends along a longitudinal axis 20.

[0013] Assemblies 14 are provided to support vehicle 10 and are

conventional in the art. Each assembly 14 may include a wheel hub

or hubs (not shown), bearings (not shown), and wheels (not shown)

5 supported for rotation on the hub(s) and bearings. Each assembly
may also include one or more tires 22 mounted on the wheels. ,J
[0014] Frame 16 provides structural support to the body of

vehicle 10. Frame 16 is conventional in the art and may be made
from conventional metals and metal alloys such as steél. Frame 16
10 may include a pair of longitudinal rails 24, 26 and'ogé Or more.
cross-members, such as cross-member 28, as is conventional in the
art. Rails 24, 26 extend in the longitudinal direction of the.
vehicle and may be C-shaped in cross-section as is conventional in
the art. Cross-member 28 extends transversely between rails 24, 26
15. and may be coupled to rails 24, 26 by welds or conventional
fasteners. 1In the illustrated embodiment, cross-member 28 includes
a vertically descending wall 30 for a purpose described hereinbelow.

[0015] Suspension 18 is provided to couple axle 12 to frame 16

and to allow for movement of axle 12 relative to frame 16. In
20 accordance with the present invention, suspension 18 may include a
first assembly 32, a second assembly 34, and a spring 36. As shown

in Figure 1, suspension 18 may be replicated on each side of axle

12.
[0016] Referring now to Figure 2, assembly 32 provides controlled
25 damping of movement by the unsprung mass of vehicle 10 (i.e. axle

12, wheel assemblies 14, etc.) Assembly 32 may include members 38,
40 and a damping control device 42. Members 38, 40 are arranged in
telescoping relation along an axis 44 that may extend generally
vertically relative to earth ground as illustrated in Figure 1.

30 Members 38, 40, together with damping control device 42, may also
define several fluid chambers 46, 48, 50.

{0017] Member 38 controls the size of chamber during compression
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and rebound of suspension 18. Member 38 includes a housing 52, a
piston 54, means, such as gas 56, for biasing piston 54 in one
direction, and a mounting bracket 58.

[0018] Housing 52 defines chamber 46 in which a fluid, such as

S hydraulic fluid, may be disposed. Housing 52 may be made from
conventional metals and metal alloys. Housing $2 may include a¥
generally cylindrical wall 60 closed at a first end by an end wall
62. End wall 62 may be integral with cylindrical wall 60 and may be
coupled to.mounting bracket 58 by, for example, one or more welds.

10 The outer diameter of housing 52 is less than the inner diameter of
member 40 thereby defining the size of chamber 48.

[0019j Piston 54 provides a predetermined amount of pressure to
urge f£luid out of chamber 46 through damping control device 42 and
into chamber 48. Piston %4 may be made fromlconventional metals and

15 metal alloys or plastics. The outer diameter of piston 54 1is about
equal to the inner diameter of wall 60 of housing 52 and defines a
groove 64 in which an O-ring seal 66 may be disposed to prevent
fluid from leaking past piston 54.

{0020] Gas 56 is provicded to bias piston 54 in one direction

20 within housing 52. Gas 56 is conventional in the art and may |
comprise a nitrogen gas or other gas conventional to shock
absorbers. Although the biasing means comprises gas 56 in the
illustrated embodiment, it should be understood that other means
could be employed to bias piston 54 without departing from the

25 spirit of the present inventioh. For example, a mechanical spring
may alternatively be providéd to bias piston 54.

[0021] @ Mounting bracket 58 is provided to enable member 38 to be

coupled'to axle 12 of vehicle 10 as illustrated in Figure 1.
Bracket 58 may include an aperture 68 configured to receive a
30 fastener (not shown) such as a bolt or screw used to couple member

38 to a corresponding mounting bracket 70 on axle 12.

[0022] Member 40 is providad to house a fluid such as hydraulic
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fluid used in damping movement of the unsprung mass. Member 40,
together with member 38, defines chambers 48, S0 in which fluids,
such as hydraulic fluids, may be disposed. Member 40 may be made
from convéntional metals and metal alloys and may include a
generally cylindrical wall 72 closed at one end by an end wall 74,
End wall 74 may be integral with cylindrical wall 72 and may dttine
a mounting bracket for coupling member 40 to frame 16 of vehicle 10
(as illustrated in Figure 1). In particular, end wall 74 may
include an aperture 76 configured to receive a fastener (not shown)
such as a bolt or screw and through which member 40 may be coupled
to a corresponding mounting bracket 78 of frame 16. End wall 74 may
also include a fluid passage 80 extending therethrough. Referring
to Figure 1, passage 80 may be configured to receive a connector 82
at one end of a fluid conduit 84 that plaCes assemblies 32, 34 in
fluid communication. Member 40 may further include means for

sealing chamber 48. 1In the illustrated embodiment, the sealing

means includes a ring 86 having a first plurality of threads on a

radially outer face configured to engage\a corresponding plurality
of threads on the radially inner face of wall 72 and an O-ring geal
88 disposed in a radially inner groove of ring 84. Seal 88 engages
the outer face of wall 72 of member 40. '

[0023] Damping control device 42 is provided to dampen movement

of the unsprung mass during rebound. Device 42 may include a
housing 90 have a plurality of fluid passages 92 and a pair of
valves 94, 96 disposed within passages 92 in a parallel arrangement.
Device 42 may aiso include an orifice 98 in parallel with valves 94,
96 and an orifice 100 in series with valve 96 to allow fluid to
bleed between chambers 46, 48 and allow greatexr control of fluid
flow.

[0024] Housing 90 provides structural support for device 42,

places chambers 46, 48 in fluid communication, and also is used as a

piston to urge fluid out of chamber 50 during compression of
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suspension 18 and assembly 32. Hbusing 90 may be made from

- conventional metals and metal alloys and may be coupled to housing

52 of member 38 through, for example, the interaction of mating
threads on housings 52, 90, one-or more welds or a press fat.
Housing 90 may be generally circular in'shape and the outer diameter
of housing 90 is generally about equal to the inner diameter‘ofj
member 38. A reduced diameter portion of housing 90, however,
defines a shoulder 102 configured to engage wall 60 of housing 52 of
member 38. The radially outer surface of housing 90 defines a
plurality of grooves in which seals 104, 106, 108 may be disposed.-
Seals 104, 106, 108 engage the radially inner surface of memberféo
to prevent fluid from leaking between chambers 48, 50.

[0025] Valve 94 controls the flow of fluid from chamber 46 to
chamber 48 during compression and may comprise a conventionél check
valve. During compression of.suspension'IB, member 38 moves inward
within member 40. As a result, the size of chamber 48 increases and
piston 54 urges additional fluid to flow from chamber 46 to chamber
48 through valve 94.

[0026] Valve 96 controls the flow of fluid from chamber 48 to
chamber 46 during rebound and may comprise a regulating valve in
series with orifice 100. During rebound of suspension 18, member 38
moves outward from member 40. As a result, the size of chamber 48

decreases and fluid pressure forces fluid to flow from chamber 48 to

chamber 46. Valve 96 dampens this fluid flow by requiring a

predetermined pressure differential between chambers 46, 48 to allow
filuid flow.

(0027] Referring now to Figure 3, assembly 34 is provided to

actuate spring 36 and to provide controlied damping of movement by
spring 36. Assembly 34 may include members 110, 112 and a damping
control device 114. Members 110, 112 are arranged in telescoping

relation along an axis 116 that may extend generally horizontally

reiative to earth ground as illustrated in Figure 1. It should be
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understood, however, that assembly 34 may be disposed in a variety
of locations and orientations within vehicle 10 without departing
from the spirit of the present invention. \Assembly 34 may, for
example, be disposed about an axis 116 that extends generally
Qertically relative to earth ground to allew spring 36 to act and
react in a generally vertical direction. Members 110, 112 defige a
fluid chamber 118 of constant size and a fluid chamber 120 of
variable size.

[0028] Member 110 provides a reservoir for fluid transferred
between assemblies 32, 34 during compression and rebound. Member
110 may be made from conventional metals and metal alloys and the
outer surface of member 110 may be generally cylindrical in shape.
Member 110 defines chamber 118 in which a fluid, such as hydraulic

fluid, may be disposed and also defines a fluid passage 122

extending from chamber 118. Referring to Figurell, passage 122 may
be sized to receive a connector 124 at one end of fluid conduit 84
connecting passage 122 to passage B0 in member 40 of assembly 32.
Conduit 84 places chamber 50 of assembly 32 in fluid communication
with chamber 118 of assembly 34. The length of conduit 84 may be
varied to allow assembly 34 to be located at varying distances -
relative to assembly 32. Referring again to Figure 3, member 110
may further define a closed bore 126 proximate one end of member
110. As illustrated in Figure 1, bore 126 may be configured to
receive a fastener such as a screw or bolt that is used to couple
member 110 to frame 16 of vehicle 10. 1In the illustrated |
embodiment, member 110 is coupled to rail 24 of frame 16. It should

be understood, however, that member 110 may be coupled to frame 16

at a variety of locations depending upon the placement of assembly

34 within vehicle 10.
{0029] Member 112 1is provided to selebtively compress spring 36

and may be made from conventional metals and metal alloys. Member

112 includes a generally cylindrical base 128 having an inner
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diameter sized to received member 110 and a piston 130 (best shown
in Figure 1) Coupled to base 128. Piston 130 may be integral with
base 128. Together with member 110 and damping control device 114,

base 128 and piston 130 define chamber 120 in which a fluid, such as

hydraulic fluid, may be disposed. Base 128 also defines a plurality

of grooves in a radially inner surface that are configured to «f
receive seals 132, 134, 136. Seals 132, 134, 136 engage a radially
outer surface of member 110 and prevent fluid f£rom legking from
chamber 120. Piston 130 is configured to actuate spring 36. In the
illustrated embodiment, spring 36 comprises an air spring. It.
should be understood, however, that spring 36 may comprise a
mechanical spring and that the size, shape, and configuration of
piston 130 may vary as a result.

(0030] Damping control device 114 is provided to dampen movement
of suspension 18 during compression and of spring 36 during rebound.
Device 114 may include a housing 138 have a plurality of fluid
passages 140 and a pair of valves 142, 144 disposed within the
passages 140 in a parallel arrangement. Device 114 may also include
an orifice 146 in parallel with valves 142, 144 and orifices 148,
150 in series with valves 142, 144, respectively, to allow fluid to
bleed between chambers 118, 120 and allow greater control of fluid
flow. |

[0031] Housing 1238 provides structural support for device 114 and
places chambers 118, 120 in fluid communication. Housing 138 may be
made from conventional metals and metal alloys and is coupled to
member 110 through, for example, the interaction of mating threads
on housing 138 and member 110; one or more'welds or a préss fit.
Housing 138 may be generally circular in shape'and the outer
diameter of housing 138 is generally about equal to the inner

diameter of an end portion of member 110 that defines a shoulder 152

configured to engage housing 138.

(0032] Valve 142 controls the flow of fluid from chamber 118 to
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chamber 120 during compression of suspension 18 and may comprise a
regulating valve. During compression, fluid 1s received in chamber
118 through conduit 84 from chamber 50 of assembly 32. Because the
size of chamber 118 is fixed, fluid flows f£rom chamber 118 to \
chamber 120. Valve 142 dawmpens this fluid flow by requiring a

predetermined pressure differential between chambers 118, 120 tpo
. {
allow fluid flow.

[0033] ~Valve 144 controls the flow of fluid from chamber 120 to

chamber 118 during rebound of suspension 18 and may also comprise a
regulating valve. During rebound, spring 36 urges member 112 over
member 110 (i.e. member 110 moves.into member 112). As a resuit,
the size of chamber 120 decreases and fluid pressure forces fluid to
flow from chamber 120 to chamber 118. Valve 144 dampens this fluid
flow by requiring a predetermined pressure differential between
chambers 118, 120 to allow fluid flow. | ‘

[0034] Referring again to Figure 1, spring 36 is provided to
dampen movement bf frame 16 relative to movement of axle 12 and
wheel assemblies 14 as tires 22 follow the road contour. Spring 36
is conventional in the art and may comprise an air spring (as shown
in the illustrated embodiment) or a mechanical spring. In the:
i1llustrated embodiment, assembly 34 and spring 36 have been
positioned so as to allow spring 36 to act and react along a
generally horizontal axis 116 relative to earth ground. As a
result, spring 36 abuts against vertically descending wall 30 of
cross-member 28 of frame 16. It should be.understood, thever, that
assembly 34 and spring 36 may be oriented in a variety of ways
(including in a generally vertical direction relative to earth

ground) because the inventive suspension allows spring 36 to be

located remotely from axle 12.

[0034] A suspension in accordance with the present invention has

several advantages relative to conventional vehicle suspensions.

First, the inventive suspension enables the spring or springs of the

10
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suspension to be mounted remotely from the vehicle axle. As a
result, less clearance 1s regquired in the area around the axle: to
accommodate the spring(s) thereby enabling easier design and .
packaging of suspension systems. Second, the inventive suspension
5 also provides greater roll stiffness than conventional systems by
moving the reactibn points of the spring further outboard. In' ;
rarticular, and with reference to Figure 1, assembly 32 may be
rounted between the axle 12 and vehicle frame 16 outboard of the
ltongitudinal frame rail 24 of the vehicle-unlike most'conﬁentional
10 mechanical and air springs-because assembly 32 can operate a higher
working pressures and, therefore, has a smaller diameter than
conventional mechanical and air springs. Thirxd, the inventive
suspension contains compression and rebound damping forces within
assemblies 32, 34 and separates the rebound damping required for
15 spring 36 from that required for the unsprung mass of vehicle 10.
[0035] While the invention has been particularly shown and
described with reference to the preferred embodiments thereof, it is
well understood by those skilled in the art that various changes and

modifications can be made in the invention without departing from

20 the spirit and scope of the invention.

11
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CLAIMS

I claim: | P

1. A suspension for a vehicle, cbmprising:
a first assembly including:

a first member;

a secbnd member arrahged in telescoping relation with
said first member of said first assembly for relative movemenejélong
a first axis; and,

a damping control device

sald first assembly defining first, second, and third
fluid chambers and said damping control device of said first
assembly controlling fluid flow between said first and second fluid
chambers of said first assembly; ‘ |

a second assembly including -

a first member;

a second member arranged in telescoping relation with
said first member of said second éssembly for relative movement
along a second axis; and,

a damping control device

said second assembly defining first and second fluid

chambers and said damping control device of said second assembly

controlling fluid flow between said first and second fluid chambers
of sald second assembly, said first fluid chamber of said second

assembly being of constant size and in fluid communication with said

- third fluid chamber of said first assembly and said second fluid

chamber of said second assembly being of variable size; and,
a spring disposed against a frame of said vehicle and
controlled responsive to movement of said second member of said

second assembly.

12
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2. The suspension of claim 1 wherein said first member of
sald first assembly includes: -

a housing;

a piston disposed within said housing; and,

means for biasing said piston in a first direction within said
housing to urge fluid to flow from said first chamber of said first

£
t
assembly to said second chamber of said first assembly.

3. The suspension of claim 1 wherein said first member of

said first assembly is coupled to an axle of said wvehicle.

4. The suspension of claim 1 wherein said second member of

said first assembly is coupled to a frame of said vehicle.

5. The suspension of claim 1 wherein said first axis extends

generally vertically relative to earth ground.

6. The suspension of claim 1 wherein said damping control
device of said first assembly includes a first valve regulating the
flow of fluid from said second fluid chamber of said first assembly

to saild first fluid chamber of said first assembly during rebound.

7. The suspension of claim 1 wherein said second axis extends

generally horizontally relative to earth ground.

13
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8. The suspension of claim 1 wherein said damping control
device of said second assembly includes: N

a first valve regulating the flow of fluid from said first
fluid chamber of said second assembly to said second fluid chamber
of said second assembly during compression; and,

a second valve regulating the flow of fluid from said sqund
fluid chamber of said second assembly to said first fluid chamber of

said second assembly during rebound.

14
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9. A suspension for a vehicle, comprising:
a first assembly including:

a first member;

a second member arranged in telescoping relation
with said first member of said first assembly for relative movement
along a first axis; and, F

a damping control device having a first valve

said first assembly defining first, secbnd, and
third fluid chambers, said first valve of said damping control
cevice of said first assembly regulating the flow of fluid from said
second fluid chamber of said first assembly to said first fluid
chamber of said first assembly during rebound;

a second assembly including

a first member; |

a second member arranged in telescoping relation
with said first member of said second assembly for relative movement
along a second axis; and,

a damping control device having

' a first valve; and,
a second valve, .
said second assembly defining first and second fluid
chambers, said first fluild chamber of said second assembly being of
constant size and in fluid communication with said third f£luid
chamber of said first assembly and said second fluid chamber (120)
of sald second assembly being of'variable size, said first valve of

salid damping control device of said second assembly regulating the

flow of fluid from said first fluid chamber of said second assembly
to said second fluid chamber of said second assembly during
compression and said second valve of said damping control device of
said second assembly regulating the flow of fluid from said second

fluid chamber of said second assembly to said first fluid chamber of

said second assembly during rebound; and,

15
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a spring disposed against a frame of said vehicle and |

controlled responsive to movement of said second member of said

second assembly.

10. The suspension of claim 9 wherein said first member of
said first assembly includes: ' oF

a housing;

a pilston disposed within said housing; and,

means for biasing said piston in a first direction within said
housing to urge fluid to flow from said first chamber of said first

assembly to said second chamber of said first assembly.

11. The suspension of claim 9 wherein said first member of

said first assembly is coupled to an axle of said vehicle.

12. The suspension of claim 9 wherein said second member of

said first assembly is coupled to a frame of said vehicle.

13. The suspension of claim 9 wherein said first axis extends

generally wvertically relative to earth‘ground}

14. The suspension of claim 9 wherein said second axis

extends generally horizontally relative to earth ground.

16
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15. A suspension for a vehicle, comprising:
a first assembly including:

a first member coupled to an axle of said vehicle;

a second mempbexr coupled to a frame of said vehicle
and arranged 1in telescoping relation with said first member of said
first assembly for relative movement along a first axis; and,kj |

a damping control device

said first assembly defining first, second, and third
fluid chambers and said daﬁping control device of said fifst
assembly controlling fluid flow between said first and second fluid
chambers of said first assembly; ' f

a second assembly including

a first member;

a second member arranged in telescoping relation with
said first member of said seéond assembly for relative movement
along a second axis; and,

a damping control device

said second assembly defining first and second fluid
chambers and said damping control devicglof sald second assembly
controlling fluid flow between said first and second fluid chambers
of said second assembly, said first fluid chamber of said second
assembly being of constant size and in fluid communication with said
third fluid'chamber of said first assembly and said second fluid
chamber of said second assembly being of variable size; and,

a spring disposed against a frame of said vehicle and
controlled responsive to movement of said second member of said

second assembly.

17
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16. The suspension of claim 15 wherein said first member of
said first assembly includes: .
a housing; '
a piston disposed within said housing; and,
means for biasing said piston in a first direction within said
housing to urge fluid to flow from said first chamber of saidngirst

assembly to said second chamber of said first assembly.

17. The suspension of claim 15 wherein said first axis

extends generally vertically relative to earth ground.

18. The suspension of claim 15 wherein said damping control
device of said first assembly includes a first valve regulating the
flow of fluid from said second fluid chamber of said first assembly

to said first fluid chamber of said first assembly during rebound.

19. The suspension of claim 15 wherein sailid second axis

extends generally horizontally relative to earth ground.

20. The suspension of claim 15 wherein said damping control
device of said second assembly includes:

a first valve regulating the flow of fluid from said first
fluid chamber of said second asseﬁbly to said second fluid chamber
of said second assembly during compression; and,

a second valve regulating the flow of fluid from said second
fluid chamber of said second assembly to said first fluid chamber of

sald second assembly during rebound.

18 Ridout & Maybee LLP
Suite 2400
One Queen Stre=t East
Toronto, Canada M5C 3B1
Patent Agents of the Applicant
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