
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
35

4 
92

8
B

1
*EP003354928B1*

(11) EP 3 354 928 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
08.04.2020 Bulletin 2020/15

(21) Application number: 18154294.5

(22) Date of filing: 30.01.2018

(51) Int Cl.:
F16F 9/34 (2006.01) F16F 9/06 (2006.01)

F16F 9/46 (2006.01)

(54) TWIN TUBE SHOCK WITH ADJUSTABLE PRESSURE REGULATION

DOPPELROHRSTOSS MIT EINSTELLBARER DRUCKREGELUNG

AMORTISSEUR À DEUX TUBES À RÉGULATION DE PRESSION RÉGLABLE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 30.01.2017 US 201762452264 P
29.01.2018 US 201815882604

(43) Date of publication of application: 
01.08.2018 Bulletin 2018/31

(60) Divisional application: 
20155225.4

(73) Proprietor: Fox Factory, Inc.
Scotts Valley, CA 95066 (US)

(72) Inventors:  
• COAPLEN, Joshua

NC 28806 (US)
• BROWN IV, William O.

CA 95003 (US)

(74) Representative: Casbon, Paul Richard
Lucas & Co 
135 Westhall Road
Warlingham, Surrey CR6 9HJ (GB)

(56) References cited:  
EP-A2- 1 505 315 EP-A2- 2 410 203
WO-A1-2008/079093 US-A1- 2009 145 706
US-A1- 2014 054 122  



EP 3 354 928 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to the field of
dampening devices for vehicles, such as bicycles, mo-
torcycles and three or greater wheeled vehicles. In a fur-
ther aspect, the disclosure relates to fluid dampers hav-
ing lower incidence of cavitation and predictable and user
variable, compression and rebound characteristics.

Description of Related Art

[0002] Vehicle suspension systems typically include a
spring component or components and a damping com-
ponent or components. Typically, mechanical springs,
such as metal leaf or helical springs, have been used in
conjunction with some type of viscous fluid based damp-
ing mechanism mounted functionally in parallel. Damp-
ers commonly include a housing forming a generally fixed
volume chamber having a piston therein, which is at-
tached to a suspension component by a rod or shaft at-
tached thereto and extending from the chamber, and
which piston moves axially within the chamber to dampen
the impact of a suspension force event, such as a bump
or obstruction in terrain over which the vehicle is moving.
The damper typically operates by restricting the flow of
working fluid across or through the piston as it traverses
the chamber to slow the movement of a piston therein,
especially during a compression stroke. The fluid flow
restriction elements, because they are located on the pis-
ton which is sealed within the housing, are typically not
user adjustable, and are also typically preset for "aver-
age" use conditions and thus are not adaptable to varying
conditions.
[0003] One variant of the above described damper
construct employs a gas reservoir which is coupled to
the fluid of the damper across a floating piston. The gas
reservoir provides a pressure reservoir source which is
useful to cause the piston in the damper chamber to re-
turn to a steady state position after a compression event,
also known as rebounding. During a compression event,
the physical size of the fluid volume on the rebound side
of the piston may rapidly increase, and if the fluid flow
rate into the rebound chamber is not sufficiently fast, the
pressure will drop in the fluid on the rebound side of the
chamber to a level where any gas, such as air, entrained
in the fluid will aspirate to reform a gas state thereof,
causing cavitation in the fluid. This can cause serious
disruption in the proper operation of the damper, and
unacceptable noise emanating from the damper.
[0004] Furthermore, the document EP1505315A2 dis-
closes a fluid damper comprising the features of the pre-
amble of claim 1.
[0005] The invention is defined by a fluid damper com-
prising the features of claim 1.

SUMMARY OF THE INVENTION

[0006] According to some embodiments there is pro-
vided a fluid damper comprising:

a damper housing having a first fluid volume and a
second fluid volume;
a damping piston reciprocatingly disposed within
said damper housing and separating said first fluid
volume from said second fluid volume;
a piston fluid pathway between said first fluid volume
and said second fluid volume through said damping
piston;
a fluid accumulator having a pressurizable gas vol-
ume and an accumulator fluid volume isolated from
one another by a separation member;
a first fluid pathway extending solely between said
first fluid volume and said accumulator fluid volume;
a second fluid pathway extending solely between
said second fluid volume and said accumulator fluid
volume; and
a flow control valve disposed in at least one of said
first fluid pathway and said second fluid pathway,
said flow control valve having a non-zero threshold
value.

[0007] In some embodiments the fluid damper further
comprises a second flow control valve disposed in said
first fluid pathway or said second fluid pathway in which
said flow control valve is not disposed.
[0008] According to some embodiments there is pro-
vided a fluid damper comprising:

a damper housing having a first fluid volume and a
second fluid volume;
a damping piston reciprocatingly disposed within
said damper housing separating said first fluid vol-
ume from said second fluid volume, said damping
piston having damping piston valving coupled there-
to;
a piston fluid pathway through said damping piston
and said damping piston valving, said piston fluid
pathway permitting fluid communication between
said first fluid volume and said second fluid volume
when a pressure in one of said first fluid volume and
the second fluid volume exceeds a threshold value
of said damping piston valving;
a fluid accumulator having a pressurizable gas vol-
ume and an accumulator fluid volume isolated from
one another by a separation member;
a first fluid pathway extending solely between said
first fluid volume and said accumulator fluid volume;
a second fluid pathway extending solely between
said second fluid volume and said accumulator fluid
volume;
a first adjustable valve, said first adjustable valve
disposed in said first fluid pathway said first adjust-
able valve having a selectable threshold value which
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exceeds said threshold value of said damping piston
valving; and
a second adjustable valve, said second adjustable
valve disposed in said second fluid pathway.

[0009] In some embodiments the fluid damper further
comprises a second piston fluid pathway through said
damping piston, said second piston fluid pathway having
second damping piston valving coupled thereto, said sec-
ond piston fluid pathway permitting fluid communication
between said first fluid volume and said second fluid vol-
ume when a pressure in one of said first fluid volume and
the second fluid volume exceeds a threshold value of
said second damping piston valving.
[0010] In some embodiments said first fluid volume is
a compression chamber of said damper housing and said
second fluid volume is a rebound chamber of said damper
housing.
[0011] In some embodiments said first adjustable
valve further comprises a pressure relief valve disposed
to selectively allow fluid flow from said first fluid volume
into said accumulator fluid volume when a pressure with-
in said first fluid volume exceeds a pressure relief valve
threshold value.
[0012] In some embodiments said second adjustable
valve further comprises a pressure relief valve disposed
to selectively allow fluid flow from said second fluid vol-
ume into said accumulator fluid volume when a pressure
within said second fluid volume exceeds a pressure relief
valve threshold value.
[0013] In some embodiments said first adjustable
valve further comprises a pressure relief valve disposed
to selectively allow fluid flow from said first fluid volume
into said accumulator fluid volume when a pressure with-
in said first fluid volume exceeds a pressure relief valve
threshold value; and
wherein said second adjustable valve further comprises:
a pressure relief valve disposed to selectively allow fluid
flow from said second fluid volume into said accumulator
fluid volume when a pressure within said second fluid
volume exceeds a pressure relief valve threshold value.
[0014] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said first adjustable valve, said externally adjustable in-
terface configured to enable a user to select between at
least two settings for said first adjustable valve.
[0015] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said second adjustable valve, said externally adjustable
interface configured to enable a user to select between
at least two settings for said second adjustable valve.
[0016] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said first adjustable valve and said second adjustable
valve, said externally adjustable interface configured to
enable a user to select between at least two settings for
each of said first adjustable valve and said second ad-
justable valve.

[0017] In some embodiments said externally adjusta-
ble interface is powered.
[0018] In some embodiments said externally adjusta-
ble interface is operable by a user located remotely from
said damper.
[0019] In some embodiments said externally adjusta-
ble interface is operated automatically based upon at
least one driving condition of a vehicle to which said
damper is coupled.
[0020] In some embodiments said externally adjusta-
ble interface is powered.
[0021] In some embodiments said externally adjusta-
ble interface is operable by a user located remotely from
said damper.
[0022] In some embodiments said externally adjusta-
ble interface is operated automatically based upon at
least one driving condition of a vehicle to which said
damper is coupled.
[0023] According to some embodiments there is pro-
vided a fluid damper comprising:

a damper housing having a first fluid volume and a
second fluid volume;
a damping piston reciprocatingly disposed within
said damper housing separating said first fluid vol-
ume from said second fluid volume, said damping
piston having damping piston valving coupled there-
to;
a piston fluid pathway through said damping piston
and said damping piston valving, said piston fluid
pathway permitting fluid communication between
said first fluid volume and said second fluid volume
when a pressure in one of said first fluid volume and
the second fluid volume exceeds a threshold value
of said damping piston valving;
a fluid accumulator having a pressurizable gas vol-
ume and an accumulator fluid volume isolated from
one another by a separation member;
a first fluid pathway extending solely between said
first fluid volume and said accumulator fluid volume;
a second fluid pathway extending solely between
said second fluid volume and said accumulator fluid
volume;
a third fluid pathway fluidically coupling said first fluid
volume and said second fluid volume to enable fluid
flow around said damping piston without passing
through said fluid accumulator;
a first adjustable valve, said first adjustable valve
disposed in said first fluid pathway said first adjust-
able valve having a selectable threshold value which
exceeds said threshold value of said damping piston
valving; and
a second adjustable valve, said second adjustable
valve disposed in said second fluid pathway.

[0024] In some embodiments said first fluid volume is
a compression chamber of said damper housing and said
second fluid volume is a rebound chamber of said damper
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housing.
[0025] In some embodiments said first adjustable
valve further comprises a pressure relief valve disposed
to selectively allow fluid flow from said first fluid volume
into said accumulator fluid volume when a pressure with-
in said first fluid volume exceeds a pressure relief valve
threshold value.
[0026] In some embodiments said second adjustable
valve further comprises a pressure relief valve disposed
to selectively allow fluid flow from said second fluid vol-
ume into said accumulator fluid volume when a pressure
within said second fluid volume exceeds a pressure relief
valve threshold value.
[0027] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said first adjustable valve, said externally adjustable in-
terface configured to enable a user to select between at
least two settings for said first adjustable valve.
[0028] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said second adjustable valve, said externally adjustable
interface configured to enable a user to select between
at least two settings for said second adjustable valve.
[0029] In some embodiments the fluid damper further
comprises an externally adjustable interface coupled to
said first adjustable valve and said second adjustable
valve, said externally adjustable interface configured to
enable a user to select between at least two settings for
each of said first adjustable valve and said second ad-
justable valve.
[0030] In some embodiments said externally adjusta-
ble interface is operated automatically based upon at
least one driving condition of a vehicle to which said
damper is coupled.
[0031] In some embodiments said externally adjusta-
ble interface is powered.
[0032] In some embodiments said externally adjusta-
ble interface is operable by a user located remotely from
said damper.
[0033] In some embodiments the fluid damper is adapt-
ed for use with a vehicle such as a bicycle, motorcycle,
or three or greater wheeled vehicle.
[0034] According to some embodiments of the inven-
tion there is provided a vehicle comprising a fluid damper
having the features of any of claims 1 to 9.
[0035] In some embodiments the vehicle comprises a
bicycle, motorcycle, or three or greater wheeled vehicle.
[0036] According to some embodiments, there is pro-
vided a fluid damper, comprising:

a twin tube damper housing having an inner and an
outer, surrounding,
tube forming an inner and an outer annular fluid vol-
ume, and a damping piston
reciprocatingly disposed within said inner tube and
connected to a shaft
extending therefrom outwardly of said inner tube
through a sealed opening, said damping piston hav-

ing valving therethrough and wherein said valving
has a threshold value;
a first fluid pathway between said inner fluid volume
and said outer fluid volume;
a fluid accumulator having a pressurizable gas vol-
ume and a fluid volume
isolated from one another by a gas piston;
a first valve passage extending solely between said
inner fluid volume and
said fluid volume of said fluid accumulator and said
second valve passage extending solely between
said annular fluid volume and said fluid volume of
said fluid accumulator; and
an adjustable valve disposed in said first and said
second valved passages, said adjustable valve hav-
ing a selectable threshold value which exceeds said
threshold value of said valving of said damping pis-
ton.

[0037] According to some embodiments, there is pro-
vided a fluid damper, comprising:

a twin tube damper housing having an inner and an
outer, surrounding, tube forming an inner and an out-
er annular fluid volume, and a damping piston recip-
rocatingly disposed within said inner tube and con-
nected to a shaft extending therefrom outwardly of
said inner tube through a sealed opening, said damp-
ing piston having valving therethrough and wherein
said valving has a threshold value;
a first fluid pathway between said inner fluid volume
and said outer fluid volume;
a fluid accumulator having a pressurizable gas vol-
ume and a fluid volume isolated from one another
by a gas piston;
a first valve passage extending solely between said
inner fluid volume and said fluid volume of said fluid
accumulator and said second valve passage extend-
ing solely between said annular fluid volume and said
fluid volume of said fluid accumulator;
an adjustable valve disposed in said first and said
second valved passages, said adjustable valve hav-
ing a selectable threshold value which exceeds said
threshold value of said valving of said damping pis-
ton; and
a controlled bypass fluid flow path fluidically coupling
said inner fluid volume and said outer fluid volume
without passing through said fluid accumulator.

[0038] According to some embodiments there is pro-
vided a fluid damper, comprising:

a damper housing having a first fluid volume and a
second fluid volume;
a damping piston moveable within said damper
housing and separating the first fluid volume from
the second fluid volumes;
a piston fluid pathway that includes piston valving to
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permit fluid communication between said first fluid
volume and said second fluid volume through said
damping piston when pressure in one of the first fluid
volume and the second fluid volume exceeds a pis-
ton threshold value;
a fluid accumulator having an accumulator fluid vol-
ume;
a first fluid pathway extending solely between said
first fluid volume and said accumulator fluid volume;
a second fluid pathway extending solely between
said second fluid volume and said accumulator fluid
volume; and
a user-adjustable valve to selectively block all fluid
from flowing to said accumulator from both the first
fluid pathway and the second fluid pathway.

[0039] In some embodiments the fluid damper further
comprises a blow-off valve that selectively allows fluid
flow from at least one of said first and said second fluid
volumes into said accumulator fluid volume when a pres-
sure within said at least one of said first and said second
fluid volumes exceeds a non-zero threshold value.
[0040] In some embodiments the blow-off valve is with-
in the first fluid pathway and allows a first fluid flow from
the first fluid volume to the accumulator fluid volume.
[0041] In some embodiments the damping piston ad-
vances within the second fluid volume causing a second
fluid flow through the valving of the damping piston into
the first fluid volume and simultaneously creating the first
fluid flow.
[0042] In some embodiments the first fluid volume is a
rebound chamber of the damper housing and the second
fluid volume is a compression chamber of the damper
housing.
[0043] In some embodiments the first fluid volume is a
compression chamber of the damper housing and the
second fluid volume is a rebound chamber of the damper
housing.
[0044] In some embodiments the fluid damper further
comprises a third fluid pathway extending solely between
said first fluid volume and said second fluid volume to
enable fluid flow around the damping piston without pass-
ing through said fluid accumulator.
[0045] In some embodiments the fluid accumulator fur-
ther comprises a separation member separating the ac-
cumulator fluid volume from a pressurizable gas volume.
[0046] In some embodiments the user adjustable valve
further selectively limits flow through at least one of the
first fluid path way and the second fluid path way.
[0047] In some embodiments the fluid damper further
comprises a first base valve in the first fluid pathway and
a second base valve in the second fluid pathway.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] So that the manner in which the above recited
features of the present invention can be understood in
detail, a more particular description of the invention, brief-

ly summarized above, may be had by reference to em-
bodiments, some of which are illustrated in the appended
drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this in-
vention and are therefore not to be considered limiting
of its scope, for the invention may admit to other equally
effective embodiments.

Figure 1 is a schematic perspective view of an em-
bodiment of the fluid damper hereof, in accordance
with an embodiment.
Figure 2 is a sectional view of the fluid damper of
Figure 1, showing the details of the interior thereof,
in accordance with an embodiment.
Figure 3 is a sectional view of the fluid damper of
Figure 2 at section 3-3, in accordance with an em-
bodiment.
Figure 4 is a sectional view of the fluid damper of
Figure 2 at section 4-4, in accordance with an em-
bodiment.
Figure 5 is a sectional view of the fluid damper of
Figure 2 at section 5-5, in accordance with an em-
bodiment.
Figure 6 is a sectional view of the fluid damper of
Figure 2 at section 6-6, in accordance with an em-
bodiment.
Figure 7 is a schematic depiction of a twin tube shock
in accordance with one embodiment.
Figure 8 a back perspective view of twin tube shock
in accordance with one embodiment.
Figure 9 is a cross-sectional view illustrating internal
features of a twin tube shock in accordance with one
embodiment.
Figure 10 is a close-up view, of a portion of the cross-
sectional view of Figure 9, illustrating internal fea-
tures such as the outer tube damper and the inner
tube damper in accordance with one embodiment.
Figure 11A is a top view of a twin tube shock, in
accordance with one embodiment, including a sec-
tion plane corresponding to the cross-sectional view
provided in Figure 11B.
Figure 11B is a cross-sectional view, taken through
the section plane shown in Figure 11A, showing a
fluid connection path extending from the main damp-
er body to the rebound base valve (schematically
depicted as 2014 in Figure 7), in accordance with
one embodiment.
Figure 12A is a top view of a twin tube shock, in
accordance with one embodiment, including a sec-
tion plane corresponding to the cross-sectional view
provided in Figure 12B.
Figure 12B is a cross-sectional view, taken through
the section plane shown in Figure 12A, showing a
fluid connection path extending from the main damp-
er body to the compression base valve (schemati-
cally depicted as 2010 in Figure 7), in accordance
with one embodiment.
Figure 13A is a partial front perspective view of a
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twin tube shock, in accordance with one embodi-
ment, including a section plane corresponding to the
cross-sectional view provided in Figure 13B.
Figure 13B is a cross-sectional view, taken through
the section plane shown in Figure 13A, showing a
fluid connection path extending from the main damp-
er body to the rebound base valve (schematically
depicted as 2014 in Figure 7), in accordance with
one embodiment.
Figure 14A is a partial front perspective view of a
twin tube shock, in accordance with one embodi-
ment, including a section plane corresponding to the
cross-sectional view provided in Figure 14B.
Figure 14B is a cross-sectional view, taken through
the section plane shown in Figure 14A, showing a
fluid connection path extending from the main damp-
er body to the compression base valve (schemati-
cally depicted as 2010 in Figure 7), in accordance
with one embodiment.
Figure 15 is a cross-sectional view of a base valve
including a selector shaft, in accordance with one
embodiment.
Figure 16 is a perspective views of components com-
prising the base valve of Figure 15 including com-
pression ports, in accordance with one embodiment.
Figure 17 is a perspective views of components com-
prising the base valve of Figure 15 including rebound
ports, in accordance with one embodiment.
Figure 18A is a perspective view of a base valve, in
accordance with one embodiment.
Figure 18B is a perspective view of a selector valve
for use with the base valve of Figure 18A, in accord-
ance with one embodiment.
Figure 18C is a perspective view of the base valve
of Figure 18A having the selector valve of Figure 18B
coupled thereto, in accordance with one embodi-
ment.
Figure 19A is a perspective view of the base valve
of Figure 18A having the selector valve of Figure 18B
coupled thereto in a first position to selectively con-
trol the flow of fluid through the base valve, in ac-
cordance with one embodiment.
Figure 19B is a perspective view of the base valve
of Figure 18A having the selector valve of Figure 18B
coupled thereto in a second position to selectively
control the flow of fluid through the base valve, in
accordance with one embodiment.
Figure 19C is a perspective view of the base valve
of Figure 18A having the selector valve of Figure 18B
coupled thereto in a third position to selectively con-
trol the flow of fluid through the base valve, in ac-
cordance with one embodiment.
Figure 20 is a schematic diagram of a twin tube shock
including a controlled bypass fluid path extending
between the compression side and the rebound side
but which does not flow through the fluid accumula-
tor, in accordance with the embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0049] A dampening device, such as a strut or shock
absorber, generally includes a tube shaped housing with-
in which a piston, disposed on an end of a piston rod
which extends outwardly of the housing, moves in re-
sponse to forces imposed on the housing and the rod,
the movement dampened by the presence of a fluid in
the housing passing through valved openings in the pis-
ton, a secondary reservoir fluidly connected to the tube,
and a connecting portion interconnecting the fluid portion
f the tube and the secondary reservoir. Fluid is enabled
to move between the housing and the secondary reser-
voir, in response to movement of the piston inwardly and
outwardly of the housing. Fluid on one side of the piston
is able to move through the piston, to the fluid volume on
the opposite side of the piston, through one or more check
valves within the body of the piston. The rate of fluid flow
between the fluid volumes on either side of the piston,
and between the fluid volumes in the dampening member
housing and the secondary reservoir, affects the damp-
ening effect of the dampening device upon the vehicle in
which it is used. One example of a twin tube damper is
found in commonly-owned, pending patent application
filed on April 13, 2015 having United States Serial
Number 14/685,348, and entitled "TWIN TUBE DAMPER
WITH REMOTE GAS RESERVOIR" by Christopher Paul
Cox, having Attorney Docket Number FOX-0067US.
[0050] Referring now to Figure 1, a perspective view
of the exterior structure of such a damping cylinder 20
and a remote reservoir 30 are fluidly interconnected
through a valved interconnection housing 40 which also
bounds one end of the internal pressurizable volumes of
the damping cylinder 20 and of the remote reservoir 30.
The valved interconnection housing also includes an at-
tachment projection 50 through which a bushing 52 ex-
tends, for attaching the attachment projection 50, and
thus one end of the damping cylinder 20, to a suspension
or vehicle frame component. At the upper end 22 of the
damping cylinder 20 opposite to the connection thereof
to the valved interconnection housing 40, a piston rod 60
extends. The distal end 62 of the piston rod 60 surrounds
a bushed opening 64, through which a bushing 66 ex-
tends. The distal end 62 of the piston rod 60 is thereby
interconnected to the other of one of a vehicle frame or
suspension components via the bushing 66.
[0051] The damper 10 is also configured to carry a sec-
ondary spring element, specifically a mechanical coil
spring 70, for clarity of the later Figures shown only in
Figure 2, which provides additional rigidity and compres-
sion damping and rebounding force in the damper 10. In
this embodiment, the mechanical coil spring 70 is bifur-
cated into an upper spring 72 and a lower spring 74. The
upper spring 72 extends between, and bears against, an
upper annular spring plate 76 secured to the outer sur-
face of the body of the damping cylinder 20, and an upper
surface 78 of an intermediate annular spring plate 80,
which extends circumferentially outwardly around the cir-
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cumference of a spring sleeve 82, which is configured
and sized to fit over, but freely move in an axial direction
over, the damping cylinder 20. The second, lower spring
74 extends from contact with the underside annular sur-
face 84 of the intermediate annular spring plate 80, and
into contact with a lower annular spring flange 86 extend-
ing outwardly from, and circumferentially around, the pis-
ton rod 60 adjacent to, but spaced in the damping cylinder
20 direction from, the distal end 62 thereof.
[0052] Referring again to Figure 1, the valved intercon-
nection housing 40 also includes two extensions or boss-
es 42, 44 which provide valved flow passages (not shown
in this Figure) which extend from the damping cylinder
20 side to the remote reservoir 30 side of the valved in-
terconnection housing 40, and, extending approximately
normal to the extending direction of bosses 42, 44, an
internally threaded boss 46, into which the upper end 22
of the damping cylinder 20 is secured and which is fluidly
connected to the flow passages and a second boss 48,
having a threaded projection 49 thereon (Figure 2), over
which the upper end 32 of the remote reservoir 30 body
is secured and the interior of which is fluidly connected
to the flow passage. Thus, as will be shown in greater
detail in regard to Figure 2 hereof, upon the movement
of the piston rod 60 inwardly of the damping cylinder 20,
fluid within the damping cylinder 20 may flow from the
compression volume (also referred to as a compression
chamber) in the interior of the damping cylinder 20,
through a flow passage in the valved interconnection
housing 40, and hence into the remote reservoir 30. Also,
during a compression stroke, valves 90, 92 enable flow
of fluid through the valved interconnection housing 40,
and communication of fluid pressure, at the gas reservoir
pressure, to the rebound side of the piston. Likewise,
upon retraction of the piston rod 60 from the body of the
damping cylinder 20, fluid may flow from adjacent the
gas piston 36 in the remote reservoir 30, through a flow
passage in the valved interconnection housing 40 and
then into the compression volume of the damping cylin-
der 20, and fluid, and fluid may flow from the rebound
side of the damping cylinder 20 to the remote reservoir
30, i.e., back through the valved interconnection housing
40. The selectable restriction to flow of fluid inwardly and
outwardly of the remote reservoir 30 is provided by valves
90, 92, shown schematically on Figure 1, which will be
discussed in further detail herein.
[0053] Referring now to Figure 2, details of the inter-
relationship of the damping cylinder 20 and the remote
reservoir 30 are shown, wherein the damping cylinder
20, the remote reservoir 30, and the valved interconnec-
tion housing 40 are shown in cutaway across a portion
of the valved interconnection housing 40 intermediate of
the two valves 90, 92 thereon. As discussed previously
herein, a mechanical coil spring 70, having an upper
spring 72 and a lower spring 74, is disposed about the
exterior of the damping cylinder 20. The damper 10 has
a main volume 100, surrounded by an inner tube 102,
and an annular volume 106 (Figures 3 and 5), formed

between the inner tube 102 and an outer tube 104. The
openings in the internally threaded boss 46 and second
boss 48 of the interconnection housing 40 enable fluid
communication by and between the inner tube 102 vol-
ume and the annular volume 106 of the damping cylinder
20 and the remote reservoir 30, as will be described in
detail herein.
[0054] Referring now to Figures 2 to 6, the construction
of the damping cylinder 20 is shown. It should be noted
that the present embodiment is well suited to use with
any of various types of twin tube dampers. Although nu-
merous features are shown in Figure 2 and discussed
herein (e.g.: a mechanical coil spring member 70 having
upper spring 72 and lower spring 74; internal bypass
openings 110a-d; and the like), the present embodiment
is also well suited to use with a twin tube damper which
may or may not include such features. That is, the various
embodiments are not limited to use with a twin tube
damper having all of the features depicted in the twin
tube damper of Figure 2.
[0055] Referring again to Figure 2, the fluid volume
within the inner tube 102 is bifurcated by the piston 120
into two variable volumes: a compression volume 108
(also referred to as a compression chamber) between
the piston 120 and the opening of the damping cylinder
20 into the valved interconnection housing 40, and a re-
bound volume 109 (also referred to as a rebound cham-
ber) which extends between the opposite side of the pis-
ton 120 to the inner face of seal housing 151. Additionally,
to provide one of the fluid pathways for fluid communi-
cation between the compression volume 108 and the re-
bound volume 109, a plurality of openings 110a-d are
provided through the wall of the inner tube 102 between
the inner volume of the inner tube 102 and the annular
volume 106, and a plurality of passages 112 (the plurality
shown in Figure 6) are provided at the interconnection
location of inner tube 102 and the seal housing 151. Thus,
during movement of the piston 120 within the inner tube
102, fluid may flow between the compression volume 108
and the rebound volume 109 portions of the inner tube
102 as the actual volume (size) of those volumes change
as the piston 120 moves within the inner tube 102, from
openings 110a-d through the annular volume 106 and
into the rebound volume 109 through the passages 112,
and, if the piston 120 is disposed intermediate of the
openings 110a-d, for example, wherein opening 110a is
on one side of the piston 120 and opening 110d is on
another side of the piston 120, flow may occur there-
through between the rebound volume 109 and the com-
pression volume 108. In one embodiment, these un-
valved openings 110, and passages 112 thus provide a
direct, though restricted by the cross section and of the
openings, flow pathway for fluid between the compres-
sion volume 108 and the rebound volume 109 during
piston 120 movement within the inner tube 102.
[0056] The openings 110 are configured as a plurality
of larger openings 110a and 110b and smaller openings
110c and 110d and are provided in and through the wall
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of the inner tube 102 to communicate the main volume
100 (the compression volume 108 and the rebound vol-
ume 109) of the damper 10 with the annular volume 106
of the damper 10. In this embodiment, as shown in Figure
2, a large upper and a large lower opening, 110a, 110b
are disposed through the inner tube 102 along the sides
of the inner tube 102 to either side of the inner tube 102,
i.e., diametrically opposed across the circumference of
the inner tube 102, and two smaller upper and lower
openings 110c and 110d are located therebetween, i.e.,
between each pair of larger openings 110a and 110b.
Additionally, the openings 110a-d on one side of the inner
tube 102, e.g., to the right hand side of the inner tube
102 are offset, in the direction of the stroke of the piston
120 toward the valved interconnection housing 40, as
compared to the location of the openings 110a-d to the
left hand side of the inner tube 102, but the spacing be-
tween the adjacent openings 110a-d to either side of the
inner tube 102 is the same. As a result, the openings are
staggered along the longitudinal axis L of the inner tube
102. Thus, when a piston, such as piston 120 located
within inner tube 102 traverses within the inner tube 102
in the direction of the valved interconnection housing 40,
individual ones of the openings 110a-d will be encoun-
tered and selectively blocked by the piston 120, and as
the piston 120 passes an opening, the number of open-
ings 110a-d available to form a communication path from
the annular volume 106 from the compression volume
108 on one side of the piston 120 to the rebound volume
109 on the other side of the piston 120, and vice-versa,
will change.

TWIN TUBE SHOCK WITH ADJUSTABLE PRESSURE 
REGULATION

[0057] In a twin tube style shock with externally adjust-
able damping, the threshold force/pressure at the maxi-
mum damping setting (sometimes referred to as a "hard
mode") has traditionally been controlled by a compres-
sion valve(s) of the main damping piston. More specifi-
cally, the maximum damping setting is achieved through
valving of the main damping piston, which strongly re-
stricts the flow of fluid through the main damping piston.
In one such approach, the compression valve is com-
prised of a tightly compressed (or stiff) shim stack, or
other restrictive valving mechanism which is utilized to
restrict and control the flow of fluid through the main
damping piston. However, the "stiffness" of the valving
of the main damping piston affects the damping curve
for the twin tube shock at all settings, as the valving of
the main damping piston is not traditionally externally ad-
justable. The consequence of this approach is that even
when it is desired to place the twin tube shock in a min-
imum damping setting (sometimes referred to as a "soft
mode"), the restrictive valving of the main damping piston
prevents the twin tube shock from achieving an ade-
quately soft setting. That is, the minimum damping that
can be obtained for the twin tube shock is limited by the

valving of the main damping piston. This situation is
unique to twin tube style shocks as there is a fluid con-
nection between the rebound-side of the main damping
piston and a fluid accumulator. It will be understood to
those of ordinary skill in the art, that a fluid accumulator,
sometimes referred to as a reservoir, may typically be
comprised, as depicted in Figure 7 and Figure 20, of a
pressurizable gas volume 5 which is separated from an
accumulator fluid volume 6 by some type of separation
member 7. In some embodiments, the separation mem-
ber 7 may be comprised of a floating piston.
[0058] Even in a state where there is little or no flow
through a compression base valve (maximum possible
base valve damping) fluid can still flow through the valv-
ing of the main damping piston, and then flow through
the fluid connection between the rebound-side of the
main damping piston and the fluid accumulator. Thus, in
conventional twin tube shocks, the valving of the main
damping piston dictates the stiffness of the hard mode,
while also limiting the softness that can be achieved by
the shock when in the soft mode.
[0059] In some embodiments a twin tube shock is pro-
vided wherein the softness of a soft mode setting is not
governed by the valving of the main damping piston. More
specifically, in various embodiments, the fluid connection
between the rebound side of the main damping piston
and the fluid accumulator is "switched off’ in the hard
mode (i.e. the maximum compression damping state).
When this fluid connection is "switched off’, the valving
of the main damping piston no longer controls the max-
imum possible threshold force for the twin tube shock.
Instead, in other embodiments, the maximum possible
threshold force for the twin tube shock is controlled by a
selectable compression base valve. As a result, in an
embodiment, the valving of the main damping piston is
selected such that is has a non-maximum compression
damping setting. In such an embodiment, the valving of
the main damping piston does not undesirably limit the
softness of the soft mode for the twin tube shock. Hence,
some embodiments provide a twin tube shock which can
achieve a desired maximum damping setting (hard
mode), and wherein the softness of a soft mode setting
is not governed by valving of the main damping piston.
It will be understood that many riders may judge the per-
formance of a shock absorber based on the shock ab-
sorber’s performance when in a soft setting. Such a soft
setting may be employed, for example, when riding very
quickly (e.g. downhill) and over bumpy terrain. Unlike,
conventional twin tube shocks, some embodiments pro-
vide favorable soft mode operation, while still enabling a
desired maximum damping setting when in hard mode.
[0060] Referring now to Figure 7, a schematic depic-
tion of a twin tube shock 2001 in accordance with one
embodiment is shown. In the embodiment of Figure 7,
twin tube shock 2001 is comprised of a twin tube style
main damper body 2002 (also referred to as a housing).
Additionally, the present embodiment further comprises
a damper shaft 2004 and a main damping piston 2006
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which is reciprocatingly disposed within the main damper
body 2002. Main damping piston 2006 divides the volume
within main damper body 2002 into a first fluid volume
and a second fluid volume. As an example, main damping
piston 2006 separates a first fluid volume, for example,
compression side 2003 from a second fluid volume, for
example, rebound side 2005. Damping piston valving
2008 of main damping piston 2006 is schematically de-
picted by an arrow. It will be understood that damping
piston valving 2008 may comprise compression and/or
rebound valving. In the present application, a fluid path-
way which passes through main damping piston 2006
and, in some embodiments, damping piston valving
2008, is referred to as a piston fluid pathway. In various
embodiments, the piston fluid pathway will allow, under
certain conditions, damping fluid to flow through main
damping piston 2006 (and, in one embodiment, damping
piston valving 2008) from the compression side 2003 to
the rebound side 2005. In various embodiments, the pis-
ton fluid pathway will allow, under certain conditions,
damping fluid to flow through main damping piston 2006
(and, in one embodiment, damping piston valving 2008)
from the rebound side 2005 to the compression side
2003. Also, in various embodiments, the piston fluid path-
way will allow, under certain conditions, damping fluid to
flow through main damping piston 2006 (and, in one em-
bodiment, damping piston valving 2008) from the com-
pression side 2003 to the rebound side 2005, and the
same piston fluid pathway (or a separate piston fluid path-
way) will also allow, under certain conditions, damping
fluid to flow from the rebound side 2005 to the compres-
sion side 2003.
[0061] In various embodiments, damping piston 2008
has multiple piston fluid pathways formed therethrough.
In such an embodiment, any one or more of the multiple
piston fluid pathways may or may not have damping pis-
ton valving associated therewith. It will be understood to
those of ordinary skill in the art that damping piston valv-
ing 2008 can be comprised of any of numerous types of
valve components or various configurations of such valve
components. It will further be understood to those of or-
dinary skill in the art, that when damping piston valving
2008 is present, damping piston valving 2008 will allow
the flow of fluid therethrough once the fluid pressure ex-
ceeds a threshold value for damping piston valving 2008.
It should further be noted that a specific threshold value
for damping piston valving 2008 can be obtained through
various techniques known to those of ordinary skill in the
art.
[0062] Twin tube shock 2001 of the present embodi-
ment further comprises a compression base valve 2010.
As schematically depicted within the dotted box enclos-
ing compression base valve 2010, compression base
valve 2010 is comprised of various valve components
which selectively fluidically couple compression side
2003 and fluid accumulator 2012. It will be understood
to those of ordinary skill in the art that compression base
valve 2010 can be comprised of any of numerous types

of valve components or various configurations of such
valve components. In some embodiments, compression
base valve 2010 will allow the flow of fluid therethrough
once the fluid pressure exceeds a threshold value for
compression base valve 2010. In various embodiments,
compression base valve 2010 is configured to generate
a particular threshold value. Hence, in such embodi-
ments, compression base valve 2010 can be described
as having a selectable threshold value. In various em-
bodiments, compression base valve 2010 is configured
such that it has a non-zero threshold value.
[0063] Referring still to Figure 7, in the present embod-
iment, compression base valve 2010 includes various
selectable flow paths as indicated by 2050a and 2050b.
Some embodiments are well suited to having a greater
or lesser number of various selectable flow paths within
compression base valve 2010. Additionally, in some em-
bodiments, pressure relief valve 2011 may also be con-
sidered as a selectable flow path of compression base
valve 2010. The embodiment of Figure 7, as will be further
described below, also includes an externally adjustable
interface 2016 which controls the selection between at
least two settings (e.g. between at least two of selectable
flow paths 2050a and 2050b) for compression base valve
2010. It will be understood that a flow path, such as, for
example, selectable flow path 2050a and/or selectable
flow path 2050b refers to a particular fluidic path for
damping fluid to flow through the components which com-
prise compression base valve 2010. In one embodiment,
a first fluidic path (e.g. selectable flow path 2050a) will
include a path through a first orifice of a component com-
prising compression base valve 2010 (see e.g., Figures
16-19C discussed below), while a second fluidic path
(e.g. selectable flow path 2050b) will include a path
through a second orifice of components comprising com-
pression base valve 2010. In another embodiment, a first
fluidic path (e.g. selectable flow path 2050a) will include
a path through a first component comprising compres-
sion base valve 2010, while a second fluidic path (e.g.
selectable flow path 2050b) will include a path through a
second component comprising compression base valve
2010. That is, some embodiments are well suited to var-
ious methods and structures for defining the various se-
lectable flow paths. Additionally, in some embodiments,
various selectable paths (e.g. selectable flow path
2060a) are also formed in a similar manner as described
above for rebound base valve 2014.
[0064] In one embodiment, compression base valve
2010 includes a pressure relief valve 2011. In one such
embodiment, pressure relief valve 2011 is disposed to
fluidically couple compression side 2003 and fluid accu-
mulator 2012 when the fluid pressure exceeds a pressure
relief valve threshold value. Pressure relief valve 2011,
in one embodiment, prevents hydrolock of twin tube
shock 2001. For purposes of the present application,
compression base valve 2010 may be generally referred
to as a flow control valve.
[0065] As schematically depicted within the dotted box
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enclosing rebound base valve 2014, the present embod-
iment further comprises a rebound base valve 2014. Re-
bound base valve 2014 is comprised of various valve
components which selectively fluidically couple rebound
side 2005 and fluid accumulator 2012. It will be under-
stood to those of ordinary skill in the art that rebound
base valve 2014 can be comprised of any of numerous
types of valve components or various configurations of
such valve components. In the present embodiment, re-
bound base valve 2014 includes a selectable flow path
as indicated by 2060a. Some embodiments are also well
suited to having a greater or lesser number of various
selectable flow paths within rebound base valve 2014.
Some embodiments, rebound base valve 2014 will allow
the flow of fluid therethrough once the fluid pressure ex-
ceeds a threshold value for rebound base valve 2014. In
various embodiments, rebound base valve 2014 is con-
figured such that it has a non-zero threshold value. Also,
for purposes of the present application, rebound base
valve 2014 may also be generally referred to as a flow
control valve. Rebound base valve 2014 may be also
generally be referred to as an adjustable valve.
[0066] In various embodiments, rebound base valve
2014 is configured to generate a particular threshold val-
ue. Hence, in such embodiments, rebound base valve
2014 can be described as having a selectable threshold
value.
[0067] In another embodiment, rebound base valve
2014 includes a pressure relief valve, not shown. The
pressure relief valve is used in lieu of, or in addition to,
pressure relief valve 2011, and fluidically couples re-
bound side 2005 and fluid accumulator 2012 when the
fluid pressure exceeds a pressure relief valve threshold
value. The pressure relief valve, not shown, in one such
embodiment, prevents hydrolock of twin tube shock
2001.
[0068] With reference still to Figure 7, as stated above,
various embodiments of the present twin tube shock
2001 include an externally adjustable interface 2016. Ex-
ternally adjustable interface 2016 controls the selection
between at least two settings (e.g. one of selectable flow
paths 2050a and 2050b) for compression base valve
2010. Hence, in such an embodiment, compression base
valve 2010 may be generally referred to as an adjustable
valve. That is, externally adjustable interface 2016 con-
trols the fluidic coupling between compression side 2003
and fluid accumulator 2012 by selectively determining
the selectable flow path and thereby controlling the flow
of fluid through the various components of the adjustable
valve (compression base valve 2010). For purposes of
the present application, the fluidic coupling between com-
pression side 2003 and fluid accumulator 2012 may be
described as occurring along a fluid pathway extending
between the first fluid volume (compression side 2003)
and the accumulator fluid volume.
[0069] In some embodiments, unlike with conventional
dampers, adjustments made to compression base valve
2010 via externally adjustable interface 2016, do not af-

fect rebound base valve 2014. That is, the selection of a
particular selectable flow path (e.g. one of selectable flow
paths 2050a and 2050b) for compression base valve
2010, does not alter the flow path of rebound base valve
2014. Hence, in such an embodiment, compression base
valve 2010 is independently adjustable and such an ad-
justment to compression base valve 2010 does not affect
rebound base valve 2014.
[0070] In another embodiment, externally adjustable
interface 2016 also controls the selection between set-
tings for rebound base valve 2014. That is, externally
adjustable interface 2016 also controls the fluidic cou-
pling between rebound side 2005 and fluid accumulator
2012 by selectively controlling the flow of fluid through
the various components of the adjustable valve (rebound
base valve 2014). That is, in such an embodiment, the
selection of a particular selectable flow path (e.g. one of
selectable flow paths 2050a and 2050b) for compression
base valve 2010, also alters the flow path of rebound
base valve 2014. Hence, in such an embodiment, com-
pression base valve 2010 is not independently adjustable
and such an adjustment to compression base valve 2010
also affects rebound base valve 2014. In such an em-
bodiment, externally adjustable interface 2016 and ex-
ternally adjustable interface 2018 may be coupled me-
chanically, hydraulically, pneumatically or through any
other approach which will allow externally adjustable in-
terface 2016 and externally adjustable interface 2018 to
be operated together.
[0071] For purposes of the present application, the flu-
idic coupling between rebound side 2005 and fluid accu-
mulator 2012 may be described as occurring along a fluid
pathway extending between the second fluid volume (re-
bound side 2005) and the accumulator fluid volume.
[0072] In one embodiment, as previously described
herein, at least a second optional externally adjustable
interface 2018 is used in combination with externally ad-
justable interface 2016 to control the fluidic coupling be-
tween fluid accumulator 2012 and one or both of com-
pression side 2003 and rebound side 2005. In one such
embodiment, externally adjustable interface 2016 con-
trols fluidic coupling, via compression base valve 2010,
between compression side 2003 and fluid accumulator
2012. Thus, externally adjustable interface 2016 ulti-
mately adjusts compression base valve 2010 (e.g., the
threshold value of compression base valve 2010, in one
embodiment) and thereby controls the flow of fluid along
the fluid pathway extending between the first fluid volume
(compression side 2003) and the accumulator fluid vol-
ume. In one such embodiment, the adjustment of com-
pression base valve 2010 does not affect rebound base
valve 2014.
[0073] Similarly, in one embodiment, externally adjust-
able interface 2018 controls fluidic coupling, via rebound
base valve 2014, between rebound side 2005 and fluid
accumulator 2012. Thus, externally adjustable interface
2018 ultimately adjusts rebound base valve 2014 (e.g.,
the threshold value of rebound base valve 2014, in one
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embodiment) and thereby controls the flow of fluid along
the fluid pathway extending between the second fluid vol-
ume (rebound side 2005) and the accumulator fluid vol-
ume. In one such embodiment, the adjustment of re-
bound base valve 2014 does not affect compression
base valve 2010.
[0074] With reference still to Figure 7, in one embodi-
ment, when externally adjustable interface 2016 is set at
a restrictive compression base valve setting (hard mode),
externally adjustable interface 2016 also prevents fluid
from flowing from the rebound side 2005 to fluid accu-
mulator 2012 through rebound base valve 2014. As a
result, in such an embodiment, compression base valve
2010 controls the maximum possible threshold force
(hard mode) for twin tube shock 2001. That is, in various
embodiments, the maximum possible threshold force for
twin tube shock 2001 is controlled by compression base
valve 2010, as selectively controlled by externally adjust-
able interface 2016. Hence, in an embodiment, damping
piston valving 2008 of main damping piston 2006 is cho-
sen such that is has a non-maximum compression damp-
ing setting. In such an embodiment, damping piston valv-
ing 2008 of main damping piston 2006 does not undesir-
ably limit the softness of the soft mode for twin tube shock
2001.
[0075] Referring now to Figure 8, a back perspective
view of twin tube shock 2001 of Figure 7 is shown. In
Figure 8, external surfaces corresponding to main damp-
er body 2002 and fluid accumulator 2012 are shown. Ad-
ditionally, in Figure 8, the external surface of externally
adjustable interface 2016 of Figure 7 is shown.
[0076] Figure 9 is a cross-sectional view illustrating in-
ternal features of the present twin tube shock 2001.
[0077] Figure 10 is a zoomed cross-sectional view il-
lustrating internal features such as the inner tube 102
damper and the outer tube 104 damper of one embodi-
ment of the present twin tube shock 2001.
[0078] Figure 11A is a top view of the present twin tube
shock 2001 including a section plane corresponding to
the cross-sectional view provided in Figure 11B.
[0079] Figure 11B is a cross-sectional view taken
through the section plane shown in Figure 11A. Figure
11B shows a fluid connection path extending from the
main damper body 2002 to the rebound base valve (sche-
matically depicted as 2014 in Figure 7).
[0080] Figure 12A is a top view of the present twin tube
shock 2001 including a section plane corresponding to
the cross-sectional view provided in Figure 12B. Figure
12B is a cross-sectional view taken through the section
plane shown in Figure 12A. Figure 12B shows a fluid
connection path extending from the main damper body
2002 to the compression base valve (schematically de-
picted as 2010 in Figure 7).
[0081] Figure 13A is a partial front perspective view of
the present twin tube shock 2001 including a section
plane corresponding to the cross-sectional view provided
in Figure 13B. Figure 13B is a cross-sectional view taken
through the section plane shown in Figure 13A. Figure

13B shows the fluid connection path extending from the
main damper body 2002 to the rebound base valve (sche-
matically depicted as 2014 in Figure 7). Figure 13B fur-
ther provides a view of various components comprising
an embodiment of rebound base valve 2014. Some em-
bodiments are also well suited to having rebound base
valve 2014 be comprised of any of numerous types of
valve components or various configurations of such valve
components.
[0082] Figure 14A is a partial front perspective view of
the present twin tube shock 2001 including a section
plane corresponding to the cross-sectional view provided
in Figure 14B. Figure 14B is a cross-sectional view taken
through the section plane shown in Figure 14A. Figure
14B shows the fluid connection path extending from the
main damper body 2002 to the compression base valve
(schematically depicted as 2010 in Figure 7). Figure 14B
further provides a view of various components compris-
ing an embodiment of compression base valve 2010.
Some embodiments are also well suited to having re-
bound base valve 2014 be comprised of any of numerous
types of valve components or various configurations of
such valve components.
[0083] Figure 15 is a cross-sectional view of a base
valve including a selector shaft. In one embodiment, se-
lector shaft is coupled to, for example, externally adjust-
able interface 2016 of Figure 7 to selectively control op-
eration of the compression base valve 2010. In another
embodiment, selector shaft is coupled to, for example,
externally adjustable interface 2018 of Figure 7 to selec-
tively control operation of the rebound base valve 2014.
[0084] Figures 16 and 17 are perspective views of
components comprising the base valve shown in Figure
15. Figure 16 clearly shows various compression ports
in the base valve. As stated above, in some embodi-
ments, the various ports of Figure 16 are used to define,
for example, selectable flow path 2050a and/or selecta-
ble flow path 2050b of Figure 7 and Figure 20. In one
embodiment, a first fluidic path (e.g. selectable flow path
2050a) will include a path through a first orifice or port of
the valve of Figures 16 and 17, while a second fluidic
path (e.g. selectable flow path 2050b) will include a path
through a second orifice or port of the valve of Figures
16 and 17. Although a particular valve type is depicted
in Figure 16, some embodiments are also well suited to
use with any of numerous other types of valve compo-
nents or various configurations of such valve compo-
nents.
[0085] Figure 17 also clearly shows various rebound
ports in the base valve. In some embodiments, the var-
ious ports of Figure 16 are used to define, for example,
selectable flow path 2060a of Figure 7 and Figure 20. In
one embodiment, a fluidic path (e.g. selectable flow path
2060a) will include a path through a first orifice or port of
the valve of Figures 16 and 17, while a second fluidic
path of rebound base valve 2014 will include a path
through a second orifice or port of the valve of Figures
16 and 17. Although a particular valve type is depicted
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in Figure 17, some embodiments are also well suited to
use with any of numerous other types of valve compo-
nents or various configurations of such valve compo-
nents.
[0086] Figure 18A is a perspective view of a base valve
1802. Figure 18B is a perspective view of a selector valve
1804 for use with base valve 1802 of Figure 18A. Figure
18C is a perspective view of base valve 1802 of Figure
18A having selector valve 1804 of Figure 18B coupled
thereto. In one embodiment, the location and/or orienta-
tion of selector valve 1804 of 18B with respect to base
valve 1802 is adjusted or set to define a particular fluidic
path (e.g. selectable flow path 2050a of Figures 7 and
20) for compression base valve 2010. Similarly, one em-
bodiment, the location and/or orientation of selector valve
1804 of 18B with respect to base valve 1802 is adjusted
or set to define a particular fluidic path (e.g. selectable
flow path 2060a of Figures 7 and 20) for rebound base
valve 2014.
[0087] Figures 19A, 19B and 19C are perspective
views of base valve 1802 of Figure 18A having selector
valve 1804 of Figure 18B oriented in various positions
with respect to base valve 1802, to selectively control the
flow of fluid through the combination of base valve 1802
and selector valve 1804. Again, and as stated above, in
one embodiment, the location and/or orientation of se-
lector valve 1804 of 18B with respect to base valve 1802
(as depicted in Figures 19A, 19B, and 19C) is adjusted
or set to define a particular fluidic path (e.g. selectable
flow path 2050a or selectable flow path 2050b of Figures
7 and 20) for compression base valve 2010. Similarly,
one embodiment, the location and/or orientation of se-
lector valve 1804 of 18B with respect to base valve 1802
(as depicted in Figures 19A, 19B, and 19C) is adjusted
or set to define a particular fluidic path (e.g. selectable
flow path 2060a of Figures 7 and 20) for rebound base
valve 2014.
[0088] Referring now to Figure 20, another embodi-
ment of the present invention is provided. In the embod-
iment of Figure 20, a controlled bypass fluid path 2020
is created which extends between compression side
2003 and rebound side 2005 (i.e. around main damping
piston 2006) but which does not flow through fluid accu-
mulator 2012. In one embodiment of the present inven-
tion, at least a third externally adjustable interface 2021
is used to control the controlled bypass fluid path 2020.
Hence, in the embodiment of Figure 20, a fluid pathway
fluidically couples the first fluid volume (e.g., compres-
sion side 2003) and the second fluid volume (e.g., re-
bound side 2005) to enable fluid to flow around main
damping piston 2006 but without having the fluid pass
through the fluid accumulator. In one embodiment, by-
pass openings such as, for example, openings 110a-d
of Figure 2 are used to achieve controlled bypass fluid
path 2020.
[0089] In one embodiment of the present invention, an
externally adjustable interface (such as externally adjust-
able interface 2016) is used to adjust the location and/or

orientation of selector valve 1804 of 18B with respect to
base valve 1802 (as depicted in Figures 19A, 19B, and
19C). Thus, in such an embodiment, externally adjusta-
ble interface 2016 can be used to adjust the location
and/or orientation of selector valve 1804 of 18B with re-
spect to base valve 1802 to thereby set or define a par-
ticular fluidic path (e.g. selectable flow path 2050a or se-
lectable flow path 2050b of Figures 7 and 20) for com-
pression base valve 2010.
[0090] In one embodiment of the present invention, an
externally adjustable interface (such as externally adjust-
able interface 2018) is used to adjust the location and/or
orientation of selector valve 1804 of 18B with respect to
base valve 1802 (as depicted in Figures 19A, 19B, and
19C). Thus, in such an embodiment, externally adjusta-
ble interface 2018 can be used to adjust the location
and/or orientation of selector valve 1804 of 18B with re-
spect to base valve 1802 to thereby set or define a par-
ticular fluidic path (e.g. selectable flow path 2060a of Fig-
ures 7 and 20) for rebound base valve 2014.
[0091] Referring still to Figure 20, in embodiments of
the present invention, unlike with conventional dampers,
adjustments made to compression base valve 2010 via
externally adjustable interface 2016, do not affect re-
bound base valve 2014 or controlled bypass fluid path
2020. That is, the selection of a particular selectable flow
path (e.g. one of selectable flow paths 2050a and 2050b)
for compression base valve 2010, does not alter the flow
path of rebound base valve 2014 or affect controlled by-
pass fluid path 2020. Hence, in such an embodiment,
compression base valve 2010 is independently adjusta-
ble and such an adjustment to compression base valve
2010 does not affect rebound base valve 2014 or con-
trolled bypass fluid path 2020.
[0092] In another embodiment of the present invention,
externally adjustable interface 2016 also controls the se-
lection between settings for rebound base valve 2014.
That is, externally adjustable interface 2016 also controls
the fluidic coupling between rebound side 2005 and fluid
accumulator 2012 by selectively controlling the flow of
fluid through the various components of the adjustable
valve (rebound base valve 2014). That is, in such an em-
bodiment, the selection of a particular selectable flow
path (e.g. one of selectable flow paths 2050a and 2050b)
for compression base valve 2010, also alters the flow
path of rebound base valve 2014. Hence, in such an em-
bodiment, compression base valve 2010 is not independ-
ently adjustable and such an adjustment to compression
base valve 2010 also affects rebound base valve 2014.
[0093] In still another embodiment of the present in-
vention, externally adjustable interface 2016 also con-
trols the selection between settings for rebound base
valve 2014 and controlled bypass fluid path 2020. That
is, externally adjustable interface 2016 also controls the
fluidic coupling between rebound side 2005 and fluid ac-
cumulator 2012 by selectively controlling the flow of fluid
through the various components of the adjustable valve
(rebound base valve 2014), and also controls a fluid path-
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way between the first fluid volume (e.g., compression
side 2003) and the second fluid volume (e.g., rebound
side 2005) around main damping piston 2006 without
having the fluid pass through the fluid accumulator. That
is, in such an embodiment, the selection of a particular
selectable flow path (e.g. one of selectable flow paths
2050a and 2050b) for compression base valve 2010, also
affects the flow path of rebound base valve 2014, and
affects controlled bypass fluid path 2020. Hence, in such
an embodiment, compression base valve 2010 is not in-
dependently adjustable and such an adjustment to com-
pression base valve 2010 affects rebound base valve
2014 and controlled bypass fluid path 2020.
[0094] Thus, in various embodiments of the present
invention, any two or more of externally adjustable inter-
face 2016, externally adjustable interface 2018, and ex-
ternally adjustable interface 2021 may be coupled me-
chanically, hydraulically, pneumatically or through any
other approach which will allow the any two or more of
externally adjustable interface 2016, externally adjusta-
ble interface 2018, and externally adjustable interface
2021 to be operated together.
[0095] Referring again to Figure 20, in one embodi-
ment, externally adjustable interface 2018 controls fluidic
coupling, via rebound base valve 2014, between rebound
side 2005 and fluid accumulator 2012. Thus, externally
adjustable interface 2018 ultimately adjusts rebound
base valve 2014 (e.g., the threshold value of rebound
base valve 2014, in one embodiment) and thereby con-
trols the flow of fluid along the fluid pathway extending
between the second fluid volume (rebound side 2005)
and the accumulator fluid volume. In one such embodi-
ment, the adjustment of rebound base valve 2014 does
not affect compression base valve 2010 or controlled by-
pass fluid path 2020.
[0096] Referring still to Figure 20, in one embodiment,
externally adjustable interface 2021 controls the control-
led bypass fluid path 2020. In one such embodiment, the
adjustment of controlled bypass fluid path 2020 does not
affect compression base valve 2010 or rebound base
valve 2014.
[0097] With reference still to Figure 20, in one embod-
iment, when externally adjustable interface 2016 is set
at a restrictive compression base valve setting (hard
mode), externally adjustable interface 2016 also pre-
vents fluid from flowing from the rebound side 2005 to
fluid accumulator 2012 through rebound base valve
2014. As a result, in such an embodiment, compression
base valve 2010 controls the maximum possible thresh-
old force (hard mode) for twin tube shock 2001. That is,
in various embodiments of the present invention, the
maximum possible threshold force for twin tube shock
2001 is controlled by compression base valve 2010, as
selectively controlled by externally adjustable interface
2016. Hence, in an embodiment of the present invention,
damping piston valving 2008 of main damping piston
2006 is chosen such that is has a non-maximum com-
pression damping setting. In such an embodiment,

damping piston valving 2008 of main damping piston
2006 does not undesirably limit the softness of the soft
mode for twin tube shock 2001.
[0098] The embodiment of Figure 20 is utilized, in one
example, only when it is desired to place twin tube shock
2001 in a hard mode. In various embodiments, when twin
tube shock 2001 is in hard mode, rebound base valve
2014 prevents the flow of fluid from rebound side 2005
into fluid accumulator 2012. Under such conditions, fluid
is only able to flow from rebound side 2005 to compres-
sion side 2003 by flowing through damping piston valving
2008. However, in order to regulate rebound speeds dur-
ing typical operation of twin tube shock 2001, damping
piston valving 2008 is typically designed to prevent rapid
flow of fluid from rebound side 2005 to compression side
2003. Thus, when rebound base valve 2014 prevents the
flow of fluid from rebound side 2005 into fluid accumulator
2012 (e.g. in hard mode), fluid is not able to flow at the
needed rate from rebound side 2005 to compression side
2003. In the present embodiment, when twin tube shock
2001 is in hard mode, controlled bypass fluid path 2020
is opened and is used to enable fluid to flow more readily
from rebound side 2005 to compression side 2003. As a
result, the present embodiment improves the speed of
rebound even when twin tube shock 2001 is in hard
mode, and regardless of the stiffness or restriction of re-
bound valving of main damping piston 2006.
[0099] Additionally, in various embodiments, external-
ly adjustable interface 2016 is powered such that it is
operable, for example, by a user selectable switch locat-
ed remotely from the twin tube shock 2001. In one such
embodiment, a power source, on the vehicle utilizing twin
tube shock 2001, is used to control the operation of ex-
ternally adjustable interface 2016. Additionally, in such
an embodiment, externally adjustable interface 2016
may or may not remain manually adjustable as previously
described. Hydraulically actuated valving for use with ad-
ditional components (such as, for example, externally ad-
justable interface 2016) is shown and described in U.S.
Pat. No. 6,073,536. A variety of means are available for
remotely controlling externally adjustable interface 2016.
For instance, a source of electrical power from a 12-volt
battery could be used to operate a solenoid member,
thereby shifting the position of externally adjustable in-
terface 2016. The valve or solenoid operating signal can
be either via a physical conductor or an RF signal (or
other wireless such as Bluetooth, WiFi, ANT) from a
transmitter operated by a switch to a receiver operable
on the externally adjustable interface 2016 (which would
derive power from the vehicle power system such as 12
volt).
[0100] A remotely operable externally adjustable inter-
face 2016 like the one described above is particularly
useful with an on/off road vehicle. These vehicles can
have as much as 20" of shock absorber travel to permit
them to negotiate rough, uneven terrain at speed with
usable shock absorbing function. In off-road applications,
compliant dampening is necessary as the vehicle relies
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on its long travel suspension when encountering often
large off-road obstacles. Operating a vehicle with very
compliant, long travel suspension on a smooth road at
higher speeds can be problematic due to the springi-
ness/sponginess of the suspension and corresponding
vehicle handling problems associated with that (e.g. turn-
ing roll, braking pitch). Such compliance can cause re-
duced handling characteristics and even loss of control.
Such control issues can be pronounced when cornering
at high speed as a compliant, long travel vehicle may
tend to roll excessively. Similarly, such a vehicle may
pitch and yaw excessively during braking and accelera-
tion. With the remotely operated externally adjustable in-
terface 2016 described herein, dampening characteris-
tics of a shock absorber can be completely changed from
a compliantly dampened "springy" arrangement to a
highly dampened and "stiffer" (or fully locked out) system
ideal for higher speeds on a smooth road.
[0101] In addition to, or in lieu of, the manual operation
of externally adjustable interface 2016, externally adjust-
able interface 2016 can be operated automatically based
upon one or more driving conditions. These driving con-
ditions include, but are not limited to any or all of vehicle
speed, damper rod speed, and damper rod position. One
embodiment of the present invention is designed to au-
tomatically increase dampening in the twin tube shock
absorber in the event a damper rod reaches a certain
velocity in its travel towards the bottom end of a damper
at a predetermined speed of the vehicle. In one embod-
iment, the system adds dampening (and control) in the
event of rapid operation (e.g. high rod velocity) of the
damper to avoid a bottoming out of the damper rod as
well as a loss of control that can accompany rapid com-
pression of a shock absorber with a relative long amount
of travel. In one embodiment the system adds dampening
(e.g. changes the setting of externally adjustable inter-
face 2016) in the event that the rod velocity in compres-
sion is relatively low, but the rod progresses past a certain
point in the travel. Such configuration aids in stabilizing
the vehicle against excessive low rate suspension move-
ment events such as cornering roll, braking and acceler-
ation yaw and pitch and "g-out."
[0102] Any other suitable vehicle operation variable
may be used such as for example piston rod compression
strain, eyelet strain, vehicle mounted accelerometer (or
tilt/inclinometer) data or any other suitable vehicle or
component performance data. In one embodiment, the
position of main damping piston 2006 within twin tube
shock 2001 is determined using an accelerometer to
sense modal resonance of main damper body 2002.
Such resonance will change depending on the position
of main damping piston 2006 and an on-board processor
(computer) is calibrated to correlate resonance with axial
position. In one embodiment, a suitable proximity sensor
or linear coil transducer or other electro-magnetic trans-
ducer is incorporated in the dampening cylinder to pro-
vide a sensor to monitor the position and/or speed of the
main damping piston 2006 (and suitable magnetic tag)

with respect to main damper body 2002. In one embod-
iment, the magnetic transducer includes a waveguide
and a magnet, such as a doughnut (toroidal) magnet that
is joined to main damper body 2002 and oriented such
that the magnetic field generated by the magnet passes
through damper shaft 2004 and the waveguide. Electric
pulses are applied to the waveguide from a pulse gen-
erator that provides a stream of electric pulses, each of
which is also provided to a signal processing circuit for
timing purposes. When the electric pulse is applied to
the waveguide a magnetic field is formed surrounding
the waveguide. Interaction of this field with the magnetic
field from the magnet causes a torsional strain wave
pulse to be launched in the waveguide in both directions
away from the magnet. A coil assembly and sensing tape
is joined to the waveguide. The strain wave causes a
dynamic effect in the permeability of the sensing tape
which is biased with a permanent magnetic field by the
magnet. The dynamic effect in the magnetic field of the
coil assembly due to the strain wave pulse, results in an
output signal from the coil assembly that is provided to
the signal processing circuit along signal lines. By com-
paring the time of application of a particular electric pulse
and a time of return of a sonic torsional strain wave pulse
back along the waveguide, the signal processing circuit
can calculate a distance of the magnet from the coil as-
sembly or the relative velocity between the waveguide
and the magnet. The signal processing circuit provides
an output signal, either digital, or analog, proportional to
the calculated distance and/or velocity. A transducer-op-
erated arrangement for measuring piston rod (or damper
shaft) speed and velocity is described in U.S. Pat. No.
5,952,823.
[0103] While a transducer assembly located at the
main damper body measures damper shaft/rod speed
and location, a separate wheel speed transducer for
sensing the rotational speed of a wheel about an axle
includes housing fixed to the axle and containing therein,
for example, two permanent magnets. In one embodi-
ment, the magnets are arranged such that an elongated
pole piece commonly abuts first surfaces of each of the
magnets, such surfaces being of like polarity. Two induc-
tive coils having flux-conductive cores axially passing
therethrough abut each of the magnets on second sur-
faces thereof, the second surfaces of the magnets again
being of like polarity with respect to each other and of
opposite polarity with respect to the first surfaces. Wheel
speed transducers are described in U.S. Pat. No.
3,986,118.
[0104] In one embodiment, a logic unit with user-de-
finable settings receives inputs from the rod speed and
location transducers as well as the wheel speed trans-
ducer. The logic unit is user-programmable and depend-
ing on the needs of the operator, the unit records the
variables and then if certain criteria are met, the logic
circuit sends its own signal to the externally adjustable
interface 2016. Thereafter, the condition of the externally
adjustable interface 2016 is relayed back to the logic unit.
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[0105] Example embodiments of the subject matter are
thus described. Although the subject matter has been
described in a language specific to structural features
and/or methodological acts, it is to be understood that
the subject matter defined in the appended claims is not
necessarily limited to the specific features or acts de-
scribed above. Rather, the specific features and acts de-
scribed above are disclosed as example forms of imple-
menting the claims.
[0106] Various embodiments have been described in
various combinations and illustrations. However, any two
or more embodiments or features may be combined. Fur-
ther, any embodiment or feature may be used separately
from any other embodiment or feature. Phrases, such as
"an embodiment," "one embodiment," among others,
used herein, are not necessarily referring to the same
embodiment. Features, structures, or characteristics of
any embodiment may be combined in any suitable man-
ner with one or more other features, structures, or char-
acteristics.

Claims

1. A fluid damper (2001) comprising: a damper housing
(2002) having a first fluid volume (2003) and a sec-
ond fluid volume (2005); a damping piston (2006)
reciprocatingly disposed within said damper housing
and separating said first fluid volume from said sec-
ond fluid volume, said damping piston having damp-
ing piston valving (2008) coupled thereto; a piston
fluid pathway between said first fluid volume and said
second fluid volume through said damping piston,
said piston fluid pathway passing through said damp-
ing piston valving and permitting fluid communica-
tion between said first fluid volume and said second
fluid volume when a pressure in one of said first fluid
volume and the second fluid volume exceeds a
threshold value of said damping piston valving; a flu-
id accumulator (2012) having a pressurizable gas
volume and an accumulator fluid volume isolated
from one another by a separation member; a first
fluid pathway extending solely between said first fluid
volume and said accumulator fluid volume; a second
fluid pathway extending solely between said second
fluid volume and said accumulator fluid volume; and
a flow control valve (2014) disposed in at least one
of said first fluid pathway and said second fluid path-
way, said flow control valve having a non-zero
threshold value, said flow control valve comprising:
a first adjustable valve (2018), said first adjustable
valve disposed in said first fluid pathway said first
adjustable valve having a selectable threshold value
which exceeds said threshold value of said damping
piston valving; and a second adjustable valve (2016),
said second adjustable valve disposed in said sec-
ond fluid pathway; characterized in that said fluid
damper comprises a third fluid pathway (2020) flu-

idically coupling said first fluid volume and said sec-
ond fluid volume to enable fluid flow around said
damping piston without passing through said fluid
accumulator, and a third adjustable valve (2021) dis-
posed in said third fluid pathway, said third adjusta-
ble valve comprising an externally adjustable inter-
face for controlling the third fluid pathway.

2. A fluid damper as claimed in Claim 1 further com-
prising a second flow control valve disposed in said
first fluid pathway or said second fluid pathway in
which said flow control valve is not disposed.

3. A fluid damper as claimed in Claim 1 or 2, further
comprising:
a second piston fluid pathway through said damping
piston, said second piston fluid pathway having sec-
ond damping piston valving coupled thereto, said
second piston fluid pathway permitting fluid commu-
nication between said first fluid volume and said sec-
ond fluid volume when a pressure in one of said first
fluid volume and the second fluid volume exceeds a
threshold value of said second damping piston valv-
ing.

4. A fluid damper as claimed in Claim 1, 2 or 3, wherein
said first adjustable valve further comprises:
a pressure relief valve disposed to selectively allow
fluid flow from said first fluid volume into said accu-
mulator fluid volume when a pressure within said first
fluid volume exceeds a pressure relief valve thresh-
old value.

5. A fluid damper as claimed in Claim 1, 2, 3 or 4, where-
in said second adjustable valve further comprises:
a pressure relief valve disposed to selectively allow
fluid flow from said second fluid volume into said ac-
cumulator fluid volume when a pressure within said
second fluid volume exceeds a pressure relief valve
threshold value.

6. A fluid damper as claimed in any of Claims 1 to 5,
further comprising:
an externally adjustable interface that is:

(i) coupled to said first adjustable valve, said ex-
ternally adjustable interface configured to ena-
ble a user to select between at least two settings
for said first adjustable valve; or
(ii) coupled to said second adjustable valve, said
externally adjustable interface configured to en-
able a user to select between at least two set-
tings for said second adjustable valve; or
(iii) coupled to said first adjustable valve and said
second adjustable valve, said externally adjust-
able interface configured to enable a user to se-
lect between at least two settings for each of
said first adjustable valve and said second ad-
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justable valve.

7. A fluid damper as claimed in Claim 6, wherein said
externally adjustable interface is:

(i) powered; and/or
(ii) operable by a user located remotely from said
damper; and/or
(iii) operable automatically based upon at least
one driving condition of a vehicle to which said
damper is coupled.

8. A fluid damper as claimed in any preceding Claim,
wherein said first fluid volume is a compression
chamber of said damper housing and said second
fluid volume is a rebound chamber of said damper
housing.

9. A fluid damper as claimed in any preceding Claim,
adapted for use with a vehicle.

10. A fluid damper as claimed in Claim 9, wherein the
vehicle is a bicycle, motorcycle, or three or greater
wheeled vehicle.

11. A vehicle comprising a fluid damper as claimed in
any of Claims 1 to 8

12. A vehicle as claimed in Claim 11, wherein the vehicle
comprises a bicycle, motorcycle, or three or greater
wheeled vehicle

Patentansprüche

1. Fluiddämpfer (2001), umfassend: ein Dämpferge-
häuse (2002), das ein erstes Fluidvolumen (2003)
und ein zweites Fluidvolumen (2005) aufweist; einen
Dämpfungskolben (2006), der sich innerhalb des
Dämpfergehäuses hin- und herbewegend angeord-
net ist und das erste Fluidvolumen von dem zweiten
Fluidvolumen trennt, wobei der Dämpfungskolben
ein damit gekoppeltes Dämpfungskolbenventil
(2008) aufweist; einen Kolbenfluidweg zwischen
dem ersten Fluidvolumen und dem zweiten Fluidvo-
lumen durch den Dämpfungskolben, wobei der Kol-
benfluidweg durch das Dämpfungskolbenventil ver-
läuft und eine Fluidverbindung zwischen dem ersten
Fluidvolumen und dem zweiten Fluidvolumen er-
möglicht, wenn ein Druck in einem von dem ersten
Fluidvolumen und dem zweiten Fluidvolumen einen
Schwellenwert des Dämpfungskolbenventils über-
schreitet; einen Fluidspeicher (2012), der ein druck-
beaufschlagbares Gasvolumen und ein Speicherflu-
idvolumen aufweist, die durch ein Trennelement
voneinander isoliert sind; einen ersten Fluidweg, der
sich nur zwischen dem ersten Fluidvolumen und
dem Speicherfluidvolumen erstreckt; einen zweiten

Fluidweg, der sich nur zwischen dem zweiten Fluid-
volumen und dem Speicherfluidvolumen erstreckt;
und ein Durchflussregelventil (2014), das zumindest
in einem von dem ersten Fluidweg und dem zweiten
Fluidweg angeordnet ist, wobei das Durchflussre-
gelventil einen von Null verschiedenen Schwellen-
wert aufweist, wobei das Durchflussregelventil um-
fasst: ein erstes einstellbares Ventil (2018), wobei
das erste einstellbare Ventil in dem ersten Fluidweg
angeordnet ist, wobei das erste einstellbare Ventil
einen wählbaren Schwellenwert hat, der den
Schwellenwert des Dämpfungskolbenventils über-
steigt; und ein zweites einstellbares Ventil (2016),
wobei das zweite einstellbare Ventil in dem zweiten
Fluidweg angeordnet ist; dadurch gekennzeich-
net, dass der Fluiddämpfer einen dritten Fluidpfad
(2020), der das erste Fluidvolumen und das zweite
Fluidvolumen fluidisch verbindet, um eine Fluidströ-
mung um den Dämpfungskolben herum zu ermög-
lichen, ohne den Fluidspeicher zu durchströmen,
und ein drittes einstellbares Ventil (2021) umfasst,
das in dem dritten Fluidpfad angeordnet ist, wobei
das dritte einstellbare Ventil eine extern einstellbare
Schnittstelle zur Regelung des dritten Fluidpfads
umfasst.

2. Fluiddämpfer nach Anspruch 1, der des Weiteren
ein zweites Durchflussregelventil umfasst, das in
dem ersten Fluidweg oder dem zweiten Fluidweg, in
dem das Durchflussregelventil nicht angeordnet ist,
angeordnet ist.

3. Fluiddämpfer nach Anspruch 1 oder 2, des Weiteren
umfassend:
einen zweiten Kolbenfluidweg durch den Dämp-
fungskolben, wobei der zweite Kolbenfluidweg ein
zweites, damit gekoppeltes Dämpfungskolbenventil
aufweist, wobei der zweite Kolbenfluidweg eine Flu-
idverbindung zwischen dem ersten Fluidvolumen
und dem zweiten Fluidvolumen ermöglicht, wenn ein
Druck in einem von dem ersten Fluidvolumen und
dem zweiten Fluidvolumen einen Schwellenwert des
zweiten Dämpfungskolbenventils überschreitet.

4. Fluiddämpfer nach Anspruch 1, 2 oder 3, wobei das
erste einstellbare Ventil des Weiteren umfasst:
ein Druckbegrenzungsventil, das so angeordnet ist,
dass es selektiv einen Fluidstrom aus dem ersten
Fluidvolumen in das Speicherfluidvolumen ermög-
licht, wenn ein Druck innerhalb des ersten Fluidvo-
lumens einen Druckbegrenzungsventil-Schwellen-
wert überschreitet.

5. Fluiddämpfer nach Anspruch 1, 2, 3 oder 4, wobei
das zweite einstellbare Ventil des Weiteren umfasst:
ein Druckbegrenzungsventil, das so angeordnet ist,
dass es selektiv einen Fluidstrom aus dem zweiten
Fluidvolumen in das Speicherfluidvolumen ermög-
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licht, wenn ein Druck innerhalb des zweiten Fluidvo-
lumens einen Druckbegrenzungsventil-Schwellen-
wert überschreitet.

6. Fluiddämpfer nach einem der Ansprüche 1 bis 5, der
des Weiteren Folgendes umfasst:
eine extern einstellbare Schnittstelle, die:

(i) mit dem ersten einstellbaren Ventil gekoppelt
ist, wobei die extern einstellbare Schnittstelle so
ausgelegt ist, dass ein Benutzer zwischen min-
destens zwei Einstellungen für das erste ein-
stellbare Ventil wählen kann; oder
(ii) mit dem zweiten einstellbaren Ventil gekop-
pelt ist, wobei die extern einstellbare Schnittstel-
le so ausgelegt ist, dass ein Benutzer zwischen
mindestens zwei Einstellungen für das zweite
einstellbare Ventil wählen kann; oder
(iii) mit dem ersten einstellbaren Ventil und dem
zweiten einstellbaren Ventil gekoppelt ist, wobei
die extern einstellbare Schnittstelle so ausge-
legt ist, dass ein Benutzer zwischen mindestens
zwei Einstellungen für jedes von dem ersten ein-
stellbaren Ventil und dem zweiten einstellbaren
Ventil wählen kann.

7. Fluiddämpfer nach Anspruch 6, wobei die extern ein-
stellbare Schnittstelle Folgendes ist:

(i) mit Energie versorgt; und/oder
(ii) durch einen Benutzer bedienbar, der sich von
dem Dämpfer entfernt befindet; und/oder
(iii) automatisch auf der Grundlage von zumin-
dest einem Fahrzustand eines Fahrzeugs, an
das der Dämpfer gekoppelt ist, betrieben wer-
den kann.

8. Fluiddämpfer nach einem der vorangegangenen An-
sprüche, wobei das erste Fluidvolumen eine Ver-
dichtungskammer des Dämpfergehäuses ist und
das zweite Fluidvolumen eine Rückstoßkammer des
Dämpfergehäuses ist.

9. Fluiddämpfer nach einem der vorangegangenen An-
sprüche, geeignet zur Verwendung in einem Fahr-
zeug.

10. Fluiddämpfer nach Anspruch 9, wobei das Fahrzeug
ein Fahrrad, ein Motorrad oder ein Fahrzeug mit drei
oder mehr Rädern ist.

11. Fahrzeug, umfassend einen Fluiddämpfer nach ei-
nem der Ansprüche 1 bis 8.

12. Fahrzeug nach Anspruch 11, wobei das Fahrzeug
ein Fahrrad, ein Motorrad oder ein Fahrzeug mit drei
oder mehr Rädern umfasst.

Revendications

1. Amortisseur à fluide (2001) comprenant : un loge-
ment d’amortisseur (2002) ayant un premier volume
de fluide (2003) et un second volume de fluide
(2005) ; un piston d’amortissement (2006) disposé
en va-et-vient à l’intérieur dudit logement d’amortis-
seur et séparant ledit premier volume de fluide dudit
second volume de fluide, ledit piston d’amortisse-
ment ayant un élément de soupape de piston
d’amortissement (2008) couplé à celui-ci ; une voie
de fluide de piston entre ledit premier volume de flui-
de et ledit second volume de fluide à travers ledit
piston d’amortissement, ladite voie de fluide de pis-
ton passant à travers ledit élément de soupape de
piston d’amortissement et permettant une commu-
nication de fluide entre ledit premier volume de fluide
et ledit second volume de fluide lorsqu’une pression
dans l’un dudit premier volume de fluide et du second
volume de fluide dépasse une valeur seuil dudit élé-
ment de soupape de piston d’amortissement ; un ac-
cumulateur de fluide (2012) ayant un volume de gaz
pressurisable et un volume de fluide d’accumulateur
isolés l’un de l’autre par un organe de séparation ;
une première voie de fluide s’étendant uniquement
entre ledit premier volume de fluide et ledit volume
de fluide d’accumulateur ; une deuxième voie de flui-
de s’étendant uniquement entre ledit second volume
de fluide et ledit volume de fluide d’accumulateur ;
et une soupape de régulation d’écoulement (2014)
disposée dans au moins l’une de ladite première voie
de fluide et de ladite deuxième voie de fluide, ladite
soupape de régulation d’écoulement ayant une va-
leur seuil non nulle, ladite soupape de régulation
d’écoulement comprenant : une première soupape
réglable (2018), ladite première soupape réglable
étant disposée dans ladite première voie de fluide,
ladite première soupape réglable ayant une valeur
seuil sélectionnable qui dépasse ladite valeur seuil
dudit élément de soupape de piston
d’amortissement ; et une deuxième soupape régla-
ble (2016), ladite deuxième soupape réglable étant
disposée dans ladite deuxième voie de fluide ; ca-
ractérisé en ce que ledit amortisseur à fluide com-
prend une troisième voie de fluide (2020) couplant
fluidiquement ledit premier volume de fluide et ledit
second volume de fluide pour permettre un écoule-
ment de fluide autour dudit piston d’amortissement
sans passer à travers ledit accumulateur de fluide,
et une troisième soupape réglable (2021) disposée
dans ladite troisième voie de fluide, ladite troisième
soupape réglable comprenant une interface réglable
en externe pour réguler la troisième voie de fluide.

2. Amortisseur à fluide selon la revendication 1, com-
prenant en outre une seconde soupape de régulation
d’écoulement disposée dans ladite première voie de
fluide ou ladite deuxième voie de fluide dans laquelle
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ladite soupape de régulation d’écoulement n’est pas
disposée.

3. Amortisseur à fluide selon la revendication 1 ou 2,
comprenant en outre :
une seconde voie de fluide de piston à travers ledit
piston d’amortissement, ladite seconde voie de flui-
de de piston ayant un second élément de soupape
de piston d’amortissement couplé à celle-ci, ladite
seconde voie de fluide de piston permettant une
communication de fluide entre ledit premier volume
de fluide et ledit second volume de fluide lorsqu’une
pression dans l’un dudit premier volume de fluide et
du second volume de fluide dépasse une valeur seuil
dudit second élément de soupape de piston d’amor-
tissement.

4. Amortisseur à fluide selon la revendication 1, 2 ou
3, dans lequel ladite première soupape réglable
comprend en outre :
un détendeur disposé pour permettre sélectivement
un écoulement de fluide dudit premier volume de
fluide dans ledit volume de fluide d’accumulateur
lorsqu’une pression dans ledit premier volume de
fluide dépasse une valeur seuil de détendeur.

5. Amortisseur à fluide selon la revendication 1, 2, 3 ou
4, dans lequel ladite seconde soupape réglable com-
prend en outre :
un détendeur disposé pour permettre sélectivement
un écoulement de fluide dudit second volume de flui-
de dans ledit volume de fluide d’accumulateur lors-
qu’une pression dans ledit second volume de fluide
dépasse une valeur seuil de détendeur.

6. Amortisseur à fluide selon l’une quelconque des re-
vendications 1 à 5, comprenant en outre :
une interface réglable en externe qui est :

(i) couplée à ladite première soupape réglable,
ladite interface réglable en externe étant confi-
gurée pour permettre à un utilisateur de faire un
choix entre au moins deux paramètres pour la-
dite première soupape réglable ; ou
(ii) couplée à ladite deuxième soupape réglable,
ladite interface réglable en externe étant confi-
gurée pour permettre à un utilisateur de faire un
choix entre au moins deux paramètres pour la-
dite deuxième soupape réglable ; ou
(iii) couplée à ladite première soupape réglable
et à ladite deuxième soupape réglable, ladite
interface réglable en externe étant configurée
pour permettre à un utilisateur de faire un choix
entre au moins deux paramètres pour chacune
de ladite première soupape réglable et de ladite
deuxième soupape réglable.

7. Amortisseur à fluide selon la revendication 6, dans

lequel ladite interface réglable en externe est :

(i) alimentée ; et/ou
(ii) actionnable par un utilisateur situé à distance
dudit amortisseur ; et/ou
(iii) actionnable automatiquement sur la base
d’au moins une condition de conduite d’un vé-
hicule auquel ledit amortisseur est couplé.

8. Amortisseur à fluide selon l’une quelconque des re-
vendications précédentes, dans lequel ledit premier
volume de fluide est une chambre de compression
dudit logement d’amortisseur et ledit second volume
de fluide est une chambre de rebond dudit logement
d’amortisseur.

9. Amortisseur à fluide selon l’une quelconque des re-
vendications précédentes, adapté pour une utilisa-
tion avec un véhicule.

10. Amortisseur à fluide selon la revendication 9, dans
lequel le véhicule est une bicyclette, une motocyclet-
te, ou un véhicule à trois roues ou plus.

11. Véhicule comprenant un amortisseur à fluide selon
l’une quelconque des revendications 1 à 8.

12. Véhicule selon la revendication 11, dans lequel le
véhicule comprend une bicyclette, une motocyclette,
ou un véhicule à trois roues ou plus.

33 34 



EP 3 354 928 B1

19



EP 3 354 928 B1

20



EP 3 354 928 B1

21



EP 3 354 928 B1

22



EP 3 354 928 B1

23



EP 3 354 928 B1

24



EP 3 354 928 B1

25



EP 3 354 928 B1

26



EP 3 354 928 B1

27



EP 3 354 928 B1

28



EP 3 354 928 B1

29



EP 3 354 928 B1

30



EP 3 354 928 B1

31



EP 3 354 928 B1

32



EP 3 354 928 B1

33



EP 3 354 928 B1

34



EP 3 354 928 B1

35

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1505315 A2 [0004]
• US 14685348 B [0049]
• US 6073536 A [0099]

• US 5952823 A [0102]
• US 3986118 A [0103]


	bibliography
	description
	claims
	drawings
	cited references

