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PATENT 

Attorney Docket No. RS152 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

JORDAN et al. 

Serial No. 10/904,340 

Filed: November 4, 2004 

For: Actuator Apparatus for Controlling a Valve 
Mechanism of a Suspension System 

Group Art Unit 3751 

Examiner: John K. Fristoe Jr. 

I hereby certify that this correspondence is being 
facsimile transmitted to the United States Patent 
and Trademark Office via EFS-Web, on 

September 29, 2006 

Date 

Lisa Serdynski 

Typed Name 

e½f 0e; =t'}Sln 

-

Signatur 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Notice of Allowability dated September 13, 2006, 

Applicant respectfully submits the following comments on the reasons for allowance. 

In Examiner's statement of reasons for allowance, Examiner misstates that 

Wicker (US 4,488,704) discloses nan adjuster assembly for adjusting the characteristics of 

the valve mechanism independent ofthe valve actuating assembly." Contrary to Claim 1 of 

the present invention, the actuator nut 28 of \Vicker is not an adjuster assembly that changes 

the damping characteristics corresponding to at least one position of the operating handle 32 

independently of the damping characteristics corresponding to another position of the 

operating handle 32. Rather, the actuator nut 28 of Wicker is merely a fine tuning device that 

necessarily changes the damping characteristics corresponding to all positions of the 

operating handle 32. In other words, no damping characteristic corresponding to one 
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U.S. Serial No. 10/904,340 

position of the operating handle 32 remains WJ.changed in response to adjustment of actuator 

nut 28. 

Respectfully submitted, 

JORDAN et al. 

~-~n&~~ 
Lisa Serd~ ttorney 
Registration No. 40,307 
SRAM Corporation 
1333 N. Kingsbury, 4th Floor 
Chicago,IL 60622 
(312) 664-3652 
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•• The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
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1. The information disclosure statements filed 5/9/2006 and 8/25/2006 are acknowledged by 

the examiner. 

Allowable Subject Matter 

2. Claims 1-6 and 10-14 are allowed. 

3. The following is an examiner's statement of reasons for allowance: U.S. Pat. No. 

4,488,704 (Wicker) discloses an actuator for a valve assembly comprising a valve actuating 

assembly (14, 32), a valve mechanism (20), wherein the valve actuating assembly moves the 

valve mechanism (20) between multiple positions, an adjuster assembly for adjusting the 

characteristics of the valve mechanism independent of the valve actuating assembly, and a 

selector (32) but lacks a valve actuating assembly further including a camshaft. 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John K. Fristoe Jr. whose telephone number is (571) 272-4926. 

The examiner can normally be reached on Monday-Friday, 7: 00 a.m-4: 30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Justine R. Yu can be reached on (571) 272-4835. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (P AlR) system. Status information for published applications 

may be obtained from either Private P AlR or Public P AlR. Status information for unpublished 

applications is available through Private PAlR only. For more information about the PAlR 

system, see http://pair-direct.uspto.gov. Should you have questi_ons on access to the Private PAlR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

JKF 

John K. Fristoe Jr. 
Examiner 
Art Unit 3751 

~~ 
EDWARD K. LOOK 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 • 
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PATENT 

Attorney Docket No. RS152 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

JORDAN et al. 

Serial No. 10/904,340 

Filed: November 4, 2004 

For: Actuator Apparatus for Controlling a Valve 
Mechanism of a Suspension System 

Group Art Unit 3751 

Examiner: John K. Fristoe Jr. 

Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

AMENDMENT 

l hereby certify that this correspondence Is being 
facsimile transmitted to the United States Patent 
and Trademark Office via EFS-Web, on 

August25,2006 
Date 

Lisa Serdynski 
Typed Name 

~.-~M£L· 
S1gnatu 

In response to the office action dated April 25, 2006, please amend the above­

identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of 

this paper. 

Remarks begin on page 5 of this paper. 
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U.S. Serial No. 10/904,340 

Amendments to the Claims: 

This listing of claims will replace all pdor versions and listings of claims in the application: 

Listing of Claims: 

I. ( currently amended) An actuator apparatus for controlling a valve 

mechanism of a suspension system, the actuator apparatus comprising: 

a valve actuating assembly operatively connected to the valve mechanism, the 

valve actuating assembly including a camshaft and operable rotatable between at least two 

rider seleefable positions to adjust the valve mechanism between various suspension settings; 

and 

an adjuster assembly operatively connected to the valve actuating assembly 

for adjusting the damping characteristics corresponding to at least one of the positions of the 

valve actuating assembly independently of the damping characteristics corresponding to 

another position of the valve actuating assembly. 

2. (currently amended) The actuator apparatus of claim I wherein the valve 

actuating assembly comprises: 

a driver movable to adjust the valve mechanism between various suspension 

settings; and 

a selector operatively connected to the driver and operable rotatable between 

the rider seleetable positions. 

3. ( currently amended) The actuator apparatus of claim 2 wherein the selector . 

comprises: 

a lever operable between the rider seleefable positions; and 

[[a]] the camshaft operatively connected to the lever, the eamshaft ha'",ling a 

rotation axis and at least two cam surfaces corresponding to the rider seleetable positions of 

the lever, the cam smfaces configured to be engageable with the driver. 
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U.S. Serial No. 10/904,340 

4. ( original) The actuator apparatus of claim 3 wherein at least one of the cam 

surfaces is disposed substantially parallel to the camshaft axis and at least another of the cam 

surfaces is disposed at an angle relative to the camshaft axis. 

5. (oiiginal) The actuator apparatus of claim 4 wherein the adjuster assembly 

comprises a knob operatively connected to the camshaft to axially displace the camshaft to 

vary the engagement point of the driver along the angled cam surface. 

6. (original) The actuator apparatus of claim 4 wherein the adjuster assembly 

is formed integrally with the selector of the valve actuating assembly, the camshaft 

threadably coupled to a housing of the suspension system to axially displace the camshaft 

along the housing to vary the engagement point of the driver along the angled cam surface. 

7. ( cancelled) 

8. (cancelled) 

9. ( cancelled) 

10. ( currently an1ended) The actuator apparatus of claim 2 wherein the 

selector comprises: 

a lever operable between the rider selemable positions; 

[[a]] the camshaft rotatable about an axis and having at least two cam surfaces 

corresponding to the rider selectable positions of the lever, the C!llnshaft operatively 

connected to the lever; and 

a stop element rotatable with the selector and configured to abut against the 

adjuster assembly to prevent over-rotation of the lever. 

11. ( original) The actuator apparatus of claim IO wherein the cam surfaces are 

disposed substantially parallel to the camshaft axis. 
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12. (original) The actuator apparatus of claim 11 wherein the adjuster 

assembly comprises a limit screw threadably coupled to a housing of the suspension system 

and configured to be engageable with the stop element to prevent over-rotation of the lever. 

13. ( currently amended) The actuator apparatus of claim 2 wherein the 

selector comprises: 

a lever operable between the rider selectable positions; 
' 

[[a]] the camshaft rotatable about aR axis and having a plurality of cam 

surfaces, at least one. of said cam surfaces configured to be engageable with the driver, the 

cam surfaces corresponding to the rider selectable positions of the lever, the cam. surfaces 

disposed substantially parallel to the axis of the camshaft, the camshaft operatively connected 

to tl1e lever. 

14. (original) The actuator apparatus of claim 13 wherein the adjuster 

assembly is operatively connected to the driver to position the driver relative to camshaft of 

the selector. 

15. (new) The actuator apparatus of claim 1 wherein the positions of the valve 

actuating assembly are rider-selectable positions. 
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REMARKS 

Reconsideration of this application as amended is respectfully requested. 

Claims 1, 2, 3, 10 and 13 have been amended and claims 7-9 were cancelled. 

Claims I and 2 were rejected under 3 5 U. S.C. 102(b) as being anticipated by 

Wicker (US 4,488,704). In the Office Action mailed April 25, 2006, Examiner misstates 

Applicant's argument in the Reply dated April 5, 2006. Wicker does disclose a valve that 

allows a user to adjust damping characteristics. That is not at issue. What is at issue, is how 

the damping characteristics are adjusted. Claim I of the present invention calls for 11an 

adjuster assembly operatively connected to the valve actuating assembly for adjusting the 

damping characteristics corresponding to at least one of the positions of the valve actuating 

assembly independently of the damping characteristics corresponding to another position of 

the valve actuating assembly" ( emphasis added). Contrary to Claim 1 of the present 

invention, the actuator nut 28 of Wicker is not an adjuster assembly that changes the damping 

characteristics corresponding to at least one position of the operating handle 32 

independently of the damping characteristics corresponding to another position of the 

operating handle 32. Rather, the actuator nut 28 of Wicker is merely a fine tuning device that 

necessarily changes the damping characteristics corresponding to all positions of the 

operating handle 32. In other words, no damping characteristic corresponding to one 

position of the operating handle 32 remains unchanged in response to adjustment of actuator 

nut 28. 

Claim 2 was rejected as claim I under 35 U.S.C. 102(b). Since claim 2 

depends directly from and contain all the limitations of claim I, it is felt to overcome the 

rejection in the same manner as claim 1. 
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This amendment is believed to be fully responsive to the comments and 

suggestions of the Examiner and places this application in condition for allowance. 

Favorable action is requested. 

Respectfully submitted, 

JORDAN et al. 

Lisa Serdynski, Attorney 
Registration No. 40,307 
SRAM Corporation 
1333 N. Kingsbury, 4th Floor 
Chicago, IL 60622 
(312) 664-3652 
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I hereby certify that this correspondence is being 
deposited with the United States Patent and 
Trademark Office via the EFS-Web, on 
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Date 
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Typed Name 
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Signature 

INFORMATION DISCLOSURE STATEMENT 

Commissioner For Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Pursuant to 37 C.F.R. § 1.56 and l.97(b), Applicant brings to the attention of 

the Examiner the documents listed on the attached PTO-1449. Copies of the documents are 

enclosed. Applicant respectfully requests that the Examiner consider the listed documents, 

and evidence that consideration of relevant portions thereof by making appropriate notations 

on the attached form. 

The attached documents disclose a Ceriani fork. On information and believe, 

the Ceriani fork includes an axially displaceable plunger connected by a Bowden-type 

control cable to a remote lever actuator. The control cable is displaceable within a cable 

housing, the length of the cable housing adjustable by a barrel adjuster. The plunger includes 

an inclined surface in contact with a rod element connected to a valve mechanism, the rod 

element being displaceable along the inclined surface by operation of the remote lever 
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U.S. Serial No. 10/904,340 

It is believed that this reference either taken alone or in combination with 

others does not disclose or suggest the invention claimed by the Applicant. However, it is 

the Applicant's desire to have this reference available in the record for both the Examiner and 

the public to see. The Applicant specifically reserves all rights of privilege and confidence 

with respect to this matter and submission of this document is not to be construed as a waiver 

of those rights. Moreover, submission of this document should not be considered an 

admission that the reference cited here in is proper prior art to the aforementioned 

application. 

This submission does not represent that a search has been made or that no 

better art exists and does not constitute an admission that the listed documents are material or 

constitute "prior art." If it should be determined that the listed documents do not constitute 

"prior art" under United States law, Applicant reserves the right to present to the Office the 

relevant facts and law regarding the appropriate status of such documents. 

Applicant further reserves the right to take appropriate action to establish the 

patentability of the disclosed invention over the listed documents, should the document be 

applied against the claims of the present application. 

Respectfully submitted, 

JORDAN et al. 

Lisa Serdynski, Attorney 
Registration No. 40,307 
SRAM Corporation 
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(312) 664-3652 
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ERRATUM 
10 SPECIFICATION No. 1~415,608 

Sheet 1 of drawings, for 8 sheet& read 3 • sheets 
THE PATENT OFFICE 

15 18th December., 1975 

20 

w1u1 u:,ic;:,cupzc suuc.11- ao:surut:r.s 01 me type 
(hereinafter referred to as the type 
described) of so-called tube-within-a-tube 

25 construction, wherein the hydraulic cylinder 
within which the piston is situated is a 
pressure cylinder arranged coaxially within 
an outer cylinder, the annular space bet­
ween the two cylinders constituting a 

30 hydraulic reservoir, and wherein the 
cylinders a.re closed and located relative to 
one another on the one hand by a 
recuperation or foot v.alve assembly which 
engages the cylinder ends in front of the 

35 piston and on the other hand by a piston rod 
• guide '!hich engages in the opposite 

cylinder ends, valves in the foot valve 
assembly together with the valves in the 
piston being arranged, if desired, to permit 

40 fluid flow in one direction only from the 
pressure cylinder space behind the piston to • 
the reservoir and from the reservoir through 
the foot valve assembly to the pressure 
cylinder space in front of the piston. 

45 According to the present invention, the 
piston rod has an axial passage therethrough 

:!>pnng oi:::anng on Lnt: va1vt: c10.sure memoer 
or it may comprise two or more such 
springs, of different spring rates, if desired, 70 
arranged· axially in series. 

According to another feature of the in­
vention, the piston rod guide comprises a 
fluid flow passage including adjustable 
damping valve means which are contained 75 .• 
wholly within said piston rod guide and are 
accessible through a co-operating opening 
in the outer tube. Preferably, the damping 
valve means is a multiple orifice valve such 

• as a sleeve valve having a rotatable valve 80 
member provided with a number of cir­
cularly spaced ports selectively registrable 
with fluid flow passage means in the piston 
rnd guide for determining the rate of fluid 
flow between the pressure cylinder and the 85 
teservoir cylinder. 

Since the damping valve means provided 
within the piston rod guide is contained 
wholly within that guide, the external 
surface of the outer tube of the shock ab- -90 
sorber is kept free from any projections and 
lht1s • enables greater flexibility to be 

SEE ERRATA SLIP ATTACl:IED 
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5 the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par­
ticularly described in and by the following 
statement-

10 This invention concerns telescopic 
hydraulic shock absorbers, that is to say, 
shock absorbers comprising a hydraulic 
cylinder containing a hydraulic fluid and 
having a piston displaceable therein, the 

15 piston being carried at one end of a piston 
rod having its opposite end extending ex­
ternally from the cylinder, and valve means 
in a hydraulic flow passage through the 
piston for damping the piston movement in 

20 at least one direction in the cylinder. The 
invention is more particuiarly concerned 
with telescopic shock absorbers of the type 
(hereinafter referred to as the type 
described) of so-called tube-within-a-tube 

25 construction, wherein the hydraulic cylinder 
within which the piston is situated is a 
pressure cylinder arranged coaxially within 
an outer cylinder, the annular space bet­
ween the two cylinders constituting a 

30 hydraulic reservoir, and wherein the 
cylinders are closed and located relative to 
one another oh the one hand by a 
recuperation or foot valve assembly which 
engages the cylinder ends in front of the 

35 piston and on the other hand by a piston rod 
guide which engages in the opposite 
cylinder ends, valves in. the foot valve 
assembly together with the valves in the 
piston being arranged, if desired, to permit 

40 fluid flow in one direction only from the 
pressure cylinder space behind the piston to 
the reservoir and from the reservoir through 
the foot , valve assembly to the pressure 
cylinder space in front of the piston. . 

45 According to the present invention, the 
piston rod has an axial passage therethrough 

wherein is fitted .an axially displaceable 
adjuster rod co-operating at its inner end 
with the piston valve for enabling the 
resistance offered by said valve to hydraulic SO 
flow therethrough to be varied and in which 
displacement of said adjuster rod is effected 
by a cam member. 

Preferably the cam member is rotatable to 
vary the displacement of the adjustable rod 55 
and is conveniently located adjacent the 
free end of the piston rod, for example 
within a mounting eye or similar connection 
means carried by the piston rod for securing 
the same to a vehicle frame. Conveniently, 60 
the piston fluid flow passage includes an 
annular valve seat against which a valve 
closure member is resiliently urged by 
spring means and the adjuster rod is 
arranged to act on the spring means to vary 65 
the compression thereof. The spring means 
may comprise a single coil compression 
spring bearing on the valve closure member 
or it may comprise two or more such 
springs, of different spring rates, if desired, 70 
arranged axially in series. 

According to another feature of the in­
vention, the piston rod guide comprises a 
fluid flow passage including adjustable 
damping valve means which are contained 75 
. wholly within said piston rod guide and are 
accessible through a co-operating opening 
in the outer tube. Preferably, the damping 
valve means is a multiple orifice valve such 
as a sleeve valve . having a rotatable valve 80 
member provided with a number of cir­
cularly spaced ports selectively registrable 
with fluid flow passage means in the piston 
rod guide for determining the rate of fluid 
flow between the pressure cylinder and the 85 
reservoir cylinder. 

Since the damping valve means provided 
within the piston rod guide is contained 
wholly within that guide, the external 
surface of the outer tube of the shock ab- 90 
sorbe, is kept free from any projections and 
thus ~nables greater flexibility to be 

~~ ]!:, 
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exercised fo the use of the shock absorber, 
for i:xample in \\·heel suspension units which 
employ a shock absorber and a coil 
suspension spring in combination. with the 

5 shock absorber arranged coaxially inside the 
suspension spring. In such units, the sprint; 
rests at one end upon a spring platform 
mounted on the shock absorber outer tube 
and at its other end engages a spring 

10 abulment carried by the outer end of the 
piston rod. In constructions wherein the 
external surface of the outer tube is in­
terrupted by damping valve adjuster screws 
or other projecting members, it is usually 

15 possible to assemble a suspension unit by 
passing the spring over one-end only of the 
outer tube and furthermore. where the 
spring platform is threaded on to the outer 
tube, the range of adjustment of the spring 

20 platform a1ong the outer tube is limited by 
the presence of the projections. By virtue of 
this feature of the invention, however, the 
spring can be fitted over the outer tube from 
the foot valve end. making it unnecessary, as 

25 hitherto, to dismantle the spring abutment 
on the piston rod, while the thread for the 
spring platform can be extended over a 
much greater length of the outer tube. 

The invention will be described further, 
30 by ,my of example, with reference to the 

accompanying drawings, in which:-
Fig. 1 is an axial section through one 

shock absorber embodying the invention; 
and 

35 Fig. 2 is a detail taken OD an axial section 
at right angles Lo that of Fig. L 

In the shock absorber illustrated in the 
drawings, a compression cylinder 10 is 
mounted coaxially within an outer cylinder 

40 12 and the two cv linden; define between 
them an annular space 14 which constitutes 
a hydraulic reservoir. Within the pressure 
cylinder 10 is arranged a piston 16 carried by 
the inner end of a piston rod 18 of which the 

45 outer end extends externaily of the cylinders 
10 and 12. At the ends through which the 
piston rod 18 passes the cylinders 10 and 12 
are closed and located relative to one 
another by a piston rod guide 20, the op-

50 posite ends of the cylinders being similarly 
closed and located relative to one another 
hy a foot valve assembly generally 
designated 22. The piston 16 is formed with 
a threaded axial bore 24, the wall of which is 

55 recessed as indicated at 26 in order to 
provide a fluid flmv passage from one side of 
the piston to the other. The free end or front • 
face of the piston is fitted with a closure 
valve 28 screwed into the threaded bore 24 

60 arid terminating within that bore in an 
annular ,,.ah-e seat against which a valve 
closure member 32 sliding on a pin 30 is 
urged by axia!ly serially arranged·springs 34 
and 36. The ,·alve closure member32 thus 

o5 acts to permit fluid flow through the piston 

as the latter moves funher mto the cvHnder 
W, thL" rate of flow being determined-bv rbe 
springs 34 and 36 which may conveniently 
be of different sprh1g rates, The closure 
member 32 also m.!ts IO pre1:ent fluid flow 70 
through the piston in thi.; opposite direction 
of piston moYemcnt. 

The foot valve assembly 22 v;iU be seen to 
comprise a valve block 38 which is provided 
\<.·ith an axial1y parallel port 40 extending 75 
hetween its end faces, the port 40 opening at 
tl1e inner end face of the valve block 38 into 
an annular recess -12 which is bordered by 
annular lands 44.46 constituting a seat for a 
piate valve ciosure member 48 which is 80 
biased towards that seat by a compression 
spring 50. It v.ill be observed that the foot 
vain: assembiv acts to allow flow of 
hydraulic fluid from the reservoir 14 into the 
pressure cylinder space in front of the piston 85 
l 6 us the piston moves outwardly of the 
pressure cylinder but prevents fluid flow in 
the opposite direction. The p1ate valve 
closum member 48 and spring 50 are 
retained on the Yalve block 38 by means of a 90 
rivet assembly 52 which passes through an 
axial bore formed through the valve block-

Within the hydraulic reservoir 14 there is 
secured to the piston rod guide a tube 56 
which at its free end acts as a valve seat for a 95 
closure member 58 resiliently urged towards 
said end by a spring 60. Tue spring is carried 
on a guide 62 held in the tube 56 adjacent its 
free end, the _guide 62 being threaded and 
carrying an adjustable nut 64 by which the 100 
compression of the .spring 60 may be set. 
The other end of the tube 56 is engaged in a 
threaded hole provided therefor in the 
piston rod guide and communicates with a 
port 66 formed in an axially parallel 105 
direction in the guide and in turn communi­
cating '"·ith a port 68 which opens into the 
reservoir space behind the piston. As will be 
apparent, therefore, the valve closure 
member 32 determines the damping exerted 1 JO 
on the piston in a weight acting or bump 
direction and the closure member 58 
determines the damping exerted on it in the 
opposite, rebound direction. 

For manv circumstances of use. it ls 115 
desirable to "make provision for the damping 
in the 1wo directions of movement of the 
piston to be adjustable. 

For this purpose, the invention provides 
an adjuster rod 70 whic.h passes through a 120 
longitudinal bore of the piston rod 18 and 
has hingedly connected to its inner ·end a 
c.ylindrica1 coupling sleeve 72 from which 
• projects the pin 30 sening as a guide and 
retainer for the .ah:e springs 34,36. The 125 
outer end of the adjuster rod 70 engages 
resiliently against a cam member 74 
arranged ,\·ithin a bore provided therefor in 
a mounting eye 116 uf the shock absorber. 
the mounting eye 116 being t.hreadedly 130 
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secu:red to the outer end of the piston rod 
18. The cam member 74 is resiliently urged 
towards one end of the bore in which it is 
mounted by a compression spring 76 of a 

5 click stop mechanism including a plate 78 
carrying a pair of diametrically opposed 
balls 80. The balls 80 abut one end of the 
cam member 74, which is formed with 
corresponding and circularly spaced l101es 

10 or dimples 82 and engagement of the balls 
80 in a pair of holes 82 serves to maintain the 
cam member 74 in a selected rotational 
position. Rotation of the cam member 74 is 
effected by means of a screwdriver slot 84 

15 formed in its outer end and results in axial 
displacement of the adjuster rod 70 to 
compress or slacken the springs 34,36 and 
accordingly adjusts the resilient seating 
force on the valve closure member 32. 

20 Although the cam member 74 is shown in 
Fig. 2 as having a smoothly curved cam 
surface providing for infinitely variable 
adjustment of the valve setting within 
predetermined limits, it could, of course, 

25 alternatively be formed with a susccession 
of flats each representing a discrete ad­
justment. It will be appreciated that the use 
of a cam with flats would eliminate the need 
for a click-stop mechanism. 

30 At a position circuiarly spaced from the 
port 66, the piston rod guide is formed with 
a second ax.iaUy pa;:allel port 88 which opens 
into a radial port 90 formed in the guide 20. 
The radial port 90 communicates at its irrner 

35 end with the pressure cylinder space behind 
the piston, by way of a further axially 
parallel port 92. Within the radial port 90 
there is arranged a sleeve valve generally 
designated 94 and which has one end 

40 registering with an opening 96 in the outer 
tube 12 and formed with a screwdriver slot 
98. Radially inwardly of that end, the sleeve 
valve 94 is formed with an axial blind bore 
100 from which open a number of radial 

45 ports of differing diameters of which two 
ports 102 and 104 are visible in the drawing. 
The inner end face of the sleeve valve 94 is 
fitted with a pair of spring-loaded balls 106 
which are engageable in co-operating 

50 dimples or holes fanned in a plate 95 
arranged towards the inner end of the blind 
bore 100, the action of the balls 106 serving 
to locate the sleeve valve rotationally in 
such a manner that one of the radial ports 

55 e.g. 102,104 is registered with the axially 
parallel port 88 of the piston rod guide 20, In 
order to ensure correct initial positioning of 
the plate 95 for this purpose, the plate is 
provided with a locating hole 97 in which 

60 engages a pin 103 mounted in the piston rod 
guide 20. The spring loading on the balls 106 
is provided by a spring washer 105 which 
also acts tu maintain the valve member 94 in 
abutment with the outer tube 12. The fluid 

65 flov.;· path represented by the ports in th~ 

piston rod guide and by the sleeve valve 94 
thus provides a leak path relative to the 
rebound valve 58 and accordingly enables 
the rebound damping to be adjusted. A tube 
89 is screwed into the piston rod guide 20 to 70 
register witl1 the port 88 and discharge 
hydraulic fluid therefrom into the reservoir 
14. 

It will be appreciated that the range of 
damping made possible by the invention is a- 75 
function of the springs 34,36 and of the 
adjustment of the cam member 74 when the 
piston is moving in a weight-acting direction 
but that in the opposite or rebound direction 
it is a function of the setting of the valve 80 
member 58 by the spring 60 together with 
the leak_path _provided by the valve member 
94. In the rebound direction, therefore, the 
valve member 58may even be used solely as 
an overload valve with the valve member 94 85 
governing the rebound damping but it is 
alternatively possible by suitable selection 
of the spring 60 and of the sizes of the radial 
ports in the valve member 94 to use the 
valve member 58 as the rebound damping 90 
valve with the v-alve member 94 providing 
simply for discrete changes in the rebound 
setting. 

As may be seen from the drawing, the 
oute, end of the sleeve valve member 94 95 
registers in the radial openino, 96 of the 
piston rod guide 20, so that the ~xternal sur-
face of the outer cylinder 12 remains un­
interrupted and free from any radial 
projections. This feature is parlicularly 100 
useful when the shock absorber is to be used 
in combination with a coil suspensio~ spring 
.as a composite suspension unit for a vehicle 
wheel suspension. In such a suspension unit, 
as shown in the drawing, a coil spring 108 is 105 
arranged coaxially around the shock ab­
sorber outer cylinder 12 and is supported on 
that cylinder by way of an annular spring 
platform 110 which is internally threaded 
and engages on a complementary thread 112 110 
formed externally of the cylinder 12. The 
opposite end of the suspension spring 108 
engages a spring abutment 114 which is re­
tained on the piston rod 18 by the mounting 
eye 116 threaded on to the end of the piston 115 
rod. Due to the absence of any radial 
projections along the length of the outer 
cylinder 12 and the shock absorber. the 
thread 112 can be extended for a con­
siderab]e distance along the outer cylinder 120 
and thus provides for considerable adjust-
ment of the suspension spring 108. This 
facility is not possible in shock absorber 
constructions wherein· the rebound damping 
adjustment valve is situated, for example, at 125 
the lower end of one or other of the tubes 
56 or 89 since in such a situation the 
manually adjustable member of the valve. 
must necessarily project radially through 
the outer tube 12. The freedom of the outer 130 
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1ube 12 in the ilJustrated construction from 

radial projections also enables the suspen­
si011 spring to be fitted over the shock ab­
sorber from the foot valve end rather than 

from the end from \vhich the piston rod ex­

tends. thus making it unnecessary to dis­
mantle the spring abutment 114 by removing 

the mounting eye 116. 
In shock absorber constructions wherein 

the adjustable rebound damping valve is 

situated adjacent the foot valve assembly. 

the piston rod guide and its dependent tubes 

must, during assembly. be introduced in a 

predetermined position into the outer 

cvlinder 12 in order that tbe relevant tube 
may engage v.-ith the dampilig vaive: This is 

unnecessary in the construction provided by 

the presenr invention. 

WHAT WE a.AIM IS:-
1. A telescopic hydraulic shock absorber 

of the type described in which the piston rod 

lias an axial passage therethrough wherein is 

fitted an axially displaceable adjuster rod 
co-operating at its inner end with the piston 

valve for enabling the resistance offered by 
said valve to hydraulic flow theretlrrough to 

be varied and in which displacement of s"8.id 

adjuster rod is effected by a cam member. 
2. A shock absorber as claimed in claim 1 

in ~·hich the cam member is rotatable to 

vary the displacement of the adjuster rod. 
3. A shock absorber as claimed in claim 1 

or claim 2 in which the cam member is 

located adjacent the free end of the piston 

rod. 
4. A shock absorber as claimed in claim 3 

in which the cam member is arranged within 
a mounting eye or other similar connection 

means carried by the piston rod for securing 

the same to a vehicle frame. 
5. A shock absorber as claimed in anvone 

oJ claims 1 to 4, in which the piston· fluid 
flmv passage includes an annular ,-alve seat 

against which a •:ahe closure member is re· 

siliently urged by spring means comprising 
1wo separate springs arranged axially in 
series, the adjuster rod acting on the spring 

means to vary the compression thereof. 
6. A shock absorber as claimed in claim 5. 

in which the springs are of different spring 

rate. 
7. A shock absorber as claimed in any one 

of the preceding claims, in which the piston 

rod guide comprises a fluid flow passage 
ill-chiding adjustable damper valve means 

which are contained who1ly within said 

piston rod guide and are accessible through 

a co-operating opening in the outer rube. 
8. A shock absorber as claimed in claim 7, 

in ,,:hich the damping valve means is a 

sleeve valve having a rotatable valve 

member provided with a number of cir­

cularly spaced ports selectively registrable 
with fluid flow passage means in the piston 
rnd guide for determining the rate of fluid 

flm\' between the pressure cylinder and the 
reservoir cylinder. 

9. A telescopic hydraulic shock absorber 

constructed, arranged and adapted to 
operate substantially as herein before de­

scribed with reference to and as iUustrated 

in the accompanying drawings. 
W. P. THOMPSON & CO .. 
Chartered Patent Agents, 
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Paragon Square, 

Hull, Yorkshire, HUl 3JS and 
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3. Claims 1 and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Pat. No. 

4,488,704 (Wicker). Wicker discloses an actuator for a valve assembly comprising a valve 

actuating assembly (32, 14), a valve mechanism (20), wherein the valve actuating assembly 

moves the valve mechanism (20) between multiple positions, an adjuster assembly (28B, 28) for 

adjusting the characteristics of the valve mechanism independent of the valve actuating 

assembly, a driver (14), and a selector (32). 
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Regarding the suspension settings recited within claims 1 and 2, the examiner considers 

the valve mechanism of Wicker to be inherently capable of being used within a suspension 

system. 

Allowable Subject Matter 

4. Claims 3-14 are objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR l.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 

MONTHS of the mailing date of this final action and the advisory action is not mailed until after 

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 

will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR l.136(a) will be calculated from the mailing date of the advisory action. In no event, 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 

date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John K. Fristoe Jr. whose telephone number is (571) 272-4926. 

The examiner can normally be reached on Monday-Friday, 7: 00 a.m-4: 30 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Justine R. Yu can be reached on (571) 272-4835. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-2 I 7-9197 (toll-free). 

JKF 

{¥tin 
John K. Fristoe Jr. 
Examiner 
Art Unit 3751 

tk-U 
EDWARD K. LOOK 

SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 

f(i,,-,_,{ct,6 
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REMARKS 

Claims 1 and 2 were rej_ected urider 35 U.S.C. 102(b) as being anticipated by 

Wicker (US 4,488,704). Applicants respectfully disagree with Examiner's interpretation of 

the language of Claim 1. Claim .1 does not call for '1a11: adjuster assembly for adjusting the 

characteristics.of the valve mechanism independent oftb,e valve actuating assembly" but 

rather "an adjuster asseµibly ... for adjusting the damping characteristics porresponding to at 

least one of the positions of the valve a.ctuat_ing assembly independently of the damping 

characteristics corresponding to another position of the valve actuating assembly." 
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( emphasis added) In other words, the independence is between the damping characteristics 

corresponding to two positions of the valve actuating assembly, not simply the availability of . . . : 

alternative coarse or fme adjustments of the valve mechanism as in Wicker. In fact, in 

Wicket;, there is never independence.between the damping characteristics corr~sponding to 

two positions of the valve actuating assembly 32, 14 through operation of the actuator nut 28. 

On the contrary, in the present invention; for example, the damping characteristic 

corresponding to positions 62 and 64 are not affected by adjustme~t of the adj~r assembly·. 

Therefore, the rej~ction of c~aim 1 should be with~wn . 

. Claim 2 was rejected as claim. 1 under.35 U.S.C. 102(b). Since claim 2 

• depends directly from and con~ all the limitations of claim 1 ~ it is felt to overcome the 

rejection in the same manner as claim 1. 

... ... . . . . . ' . 
This reply is believed to be fully responsive to·the comments and suggestions 

of the Examiner and places thi.13 appijcation in condition for allowance. Favorable action is 

requested. 

Respectfully submitted, 

••• JORDAN et al~ 

~-µ~ 
Lisaunderlich, Attorney 
Registration No. 40,307 • • 
SRAM Corporation 
·1333 N. Kingsbury, 4th Floor 
Chicago,IL 60622 
(312) 664-3652 
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.. The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •• 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
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Status 
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4)12] Claim(s) 1-14 is/are pending in the application. 
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DETAILED ACTION 

Information Disclosure Statement 

Page 2 

1. The information disclosure statement filed 2/4/2005 is acknowledged by the examiner. 

Claim Rejections- 35 USC§ 102 

2. The following is a quotation of the appropriate paragraphs of35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims I and 2 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Pat. No. 

4,488,704 (Wicker). Wicker discloses an actuator for a valve assembly comprising a valve 

actuating assembly (32, 14), a valve mechanism (20), wherein the valve actuating assembly 

moves the valve mechanism (20) between multiple positions, an adjuster assembly (28B, 28) for 

adjusting the characteristics of the valve mechanism independent of the valve actuating 

assembly, a driver (14), and a selector (32). 

Regarding the suspension settings recited within claims 1 and 2, the examiner considers 

the valve mechanism of Wicker to be inherently capable of being used within a suspension 

system. 

Allowable Subject Matter 

4. Claims 3-14 are objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form including all of the limitations of the base claim and 

any intervening claims. 
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5. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John K. Fristoe Jr. whose telephone number is (571) 272-4926. 

The examiner can normally be reached on Monday-Friday, 7: 00 a.m-4: 30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Justine R. Yu can be reached on (571) 272-4835. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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PATENT 

Attorney Docket No. RS152 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

JORDAN et al. 

Serial No. 10/904,340 

Filed: November 4, 2004 

I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
U.S. First Class Mail in an envelope addressed to: 
Mail Stop Missing Parts, Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-
1450, on 

February 8, 2005 

Date 

Lisa Wunderlich 

For: Actuator Apparatus For <;ontrolling A Valve 
Mechanism Of A Suspension System 

Typed Name _ 

~?e·o~ 
Signature 

Group Art Unit 3754 

PETITION TO CORRECT FILING RECEIPT 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

We request that a corrected filing receipt be generated in conformity with the 

attached Inventors Declaration recently filed with this application. Spe<;:ifically, please 

amend the filing receipt to • reflect the correct spelling of the first name of the last named 

inventor: John Cheever. 

Respectfully submitted, 

JORDAN et al. 

~-t_J~ 
Lisa J. Wunderlich, Attorney 
Registration No. 40,307 
SRAM Corporation 
1333 N. Kingsbury, 4th Floor 
Chicago, IL 60622 
(312) 664-8800 ext. 1393 



Docket No.: RS152US 

ION/POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below next to my name; that I 

believe I am the original, first and joint inventor of the subject matter which is claimed and for which a 
patent is sought on the invention or design ACTUATOR APPARATUS FOR CONTROLLING A 
VALVE MECHANISM OF A SUSPENSION SYSTEM, the specification of which: 

is attached hereto; or 
X was filed in the United States on November 4, 2004, Serial No. 10/904,340; or 

was filed as International Application Serial Number ______ on 
________ , which application designated the United States of America; or 
was the subject of an amendment filed in the U.S. Patent and Trademark 
Office on --------

that I have reviewed and unda-stand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above; and that I knowledge the duty to disclose to the 
U.S. Patent and Trademark Office all information known to me to be material to patentability as defined 
in 37 C.F.R. §1.56(a). 

I hereby claim foreign priority benefits under 35 U.S.C. §119 or §365(b) of any foreign 
application(s) for patent or inventor's certificate designated below, or under §365(a) of any application 
filed under the Patent Cooperation Treaty which designated at least one country other than the United 
States of America, and have also identified below any foreign application(s) for patent or inventor's 
certificate having a filing date before.that of the application to which priority is claimed: 

Application Number Country Date Filed Priority Claimed Certified Copy Attached 

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) listed below 
or under 35 U.S.C. §365(c) of any PCT International application designating the United States of 
America listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application(s) in the manner proviied by the first paragraph of 35 
U.S.C., I acknowledge the duty to disclose material information as defined in 37 C.F.R. §1.56(a) which 
occurred between the filing date of the prior application(s) and the natirnal or PCT international filing 
date of this application: 

Application Serial Number Date Filed 

I hereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith: 

Milan Milosevic, Reg. No. 42,005 and Lisa J. Wunderlich, Reg. No. 40,307 

• Address all correspondence and telephone calls to: 

Page 1 of3 



Lisa Wunderlich 
SRAM Corporation 

1333 N. Kingsbury, 4th Floor 
Chicago, Illinois 60622 

(312) 664-8800 ext. 1393 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
impr-isonment,-or-both;-under-Section 1001 of Title 18 of the United States Code, and that such false 
statements may jeopardize the validity of the application or any patent issuing thereon. 

Full Name of First Joint Inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Full Name of Second Joint Inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Full Name of Third Joint Inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

BRIAN JORDAN 

16;~-
Chicago, Illinois 

United States 

4047 N. Darnen 
Chicago, Illinois 60618 

KEVIN WESLING 

Lombard, Illinois 

United States 

512 S. Craig Place 
Lombard, Illinois 60148 

Chicago, Illinois 

United States 

Page 2 of3 



Post Office Address: 

Full Name of Fourth Joint Inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

Full Name of Fifth Joint Inventor: 

Inventor's Signature: 

Date: 

Residence: 

Citizenship: 

Post Office Address: 

1519 W. Sunnyside Ave., #4 
Chicago, Illinois 60640 

ERIC SW AIDNER 

c:::::::;::·~;~~)-: .. ,~:·:·~ 

Colorado Springs, Colorado 

United States 

411 N. Wahsatch Ave. 
Colorado Springs, Colorado 80903 

JOHN CHEEVER 

Chicago, Illinois 

United States 

2020 W. Churchill 
Chicago, Illinois 60647 
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Stylesheet Version v18.0 

Title of ACTUATOR APPARATUS FOR CONTROLLING A VALVE 
Invention MECHANISM OF A SUSPENSION SYSTEM 

Application Number : 10/904340 
11111111111111111111111111111111111111111111111111 

Confirmation Number: 1340 

First Named Applicant: Brian Jordan 

Attorney Docket Number: RS152 

Art Unit: 3754 

Examiner: 

Search string: ( 6360857 or 6279703 or 4305483 or 2745517 ).pn 

US Patent Documents 

Note: Applicant is not required to submit a paper copy of cited US Patent Documents 

init Cite.No. Patent No. Date Patentee Kind Class Subclass 

1 6360857 2002-03-26 Fox 
2 6279703 2001-08-28 Mete 
3 4305483 1981-12-15 Cowan 
4 2745517 1953-04-20 Zook 

Signature 
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Date 
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Electronic Version v1 .1 

Stylesheet Version v1 .1.0 

TRANSMITTAL 

Title of 
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ACTUATOR APPARATUS FOR CONTROLLING A VALVE MECHANISM 
OF A SUSPENSION SYSTEM 

Application Number : 

Date: 

First Named Applicant: 

Confirmation Number: 

10/904340 

2005-02-04 

Mr. Jordan Brian 

1340 

Attorney Docket Number: RS152 

I hereby certify that the use of this system is for OFFICIAL correspondence between patent 
applicants or their representatives and the USPTO. Fraudulent or other use besides the filing 
of official correspondence by authorized parties is strictly prohibited, and subject to a fine 
and/or imprisonment under applicable law. 

I , the undersigned, certify that I have viewed a display of document(s) being electronically 
submitted to the United States Patent and Trademark Office, using either the USPTO provided 
style sheet or software, and that this is the document(s) I intend for initiation or further 
prosecution of a patent application noted in the submission. This document(s) will become 
part of the official electronic record at the USPTO. 

Submitted By: Elec. Sign. Sign. Capacity 
Ms. Lisa Wunderlich /Lisa Wunderlich/ Attorney 
Registered Number: 40307 
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ACKNOWLEDGEMENT RECEIPT 
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Business Center: Toll-Free Number:1 (866) 
217-9197 Website: 
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I UNIT.ED STATES PATENT AND ThADEMARK OFFICE 

• i..l __ AP_P_L....;.ICA....;.T....;.10....;.N...;NUMl3..;.;;...;;..;;:i;R....;.;..._....1... ___ FIL..;.IN......;..G _oR_3...;7J...:.(c..;..)D_cA_TB __ .,___FIRST __ N....;.AMIID=...c.f'.'P.;;.;Pt,-'-rc-ANT __ a..l _Arr __ o:a_NB_Y n_o_CKE_T_NUMB __ m _ _. 

10/904,340 11/04/2004 Brian Jordan RS152 

23470 
SRAM CORPORATION 
1333 N. KINGSBURY, 4TH FLOOR 
CHICAGO, IL60622 • 

CONFIRMATION NO.1340 

FORMALITIES LETTER 

lij/ffll!Dlllrnllll~DilllHfillmllm~imHUllmlUmlllilllrn 
•ocooooooo14800012· 

Date Mailed: 12/23/2004 

JAN .1. 3 2005. NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 

however, are missing. AppHcant is Qiven T\1\10 MONTHS from the date of this Notice within which to file all 

ree1uired items and pay any fees required below to avoid abandonment. l=xtensions of time may be obtained by 

filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is missing. 
A properly signed oath or de:claration in compllance wfth 37 CFR 1.63, identifying the application by the 

above Application Number and Filing Date, is required. 

• To avoid abandonment, a late filing fee or oath or declaration surcharge as set forth in 37 CFR. 1.16(0) of 

$130 for a non-small entity, must be submitted with the missing items identified in this letter. 

SUMMARY OF FEES DUE; 

Total additional fee(s) required for this application is-$130 for a Large Entity 

• $130 Late oath or declaration Surcharge. 

Replies shoµld be mailed to: Mail Stop Missing Parts 

Commissioner for Patenl'S 

P.O. Box 1450 

01/19/2005 lfflHNED1 00000035 10904340 Alexandria VA 22313-145D 

01 FC:1051 

A copy of tltis nonce MJ]ST be returned with tlte reply. 

PAGE 318 1 RCVD AT 1/13/2005 4:27:19 PM [Eastern Standard TimeJ I SVR:USPTO-EFXRF-2/0 1 ~NIS:7464060 1 CSID:3126648826 1 DURATION (mm-ss):02·12 
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Initial Pa1cut Examination Division (703) 308-1202 
PART 2 - COPY TO BE RETURNED WITH RESPONSE 

P. 004 

PageZ of2 
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SR,:#ffl. $RAM Cr;,rporation l3rJJ Nu,m K/Jf#SDU,Y. fl/I Ff Pot 
thlcago, ll fDU2 • 
U./1.A. 

Fax 

ttl •113121664 OIIOO 
liX t 1 {3121 661 8826 

To: Office of Initial Patent Examination From: Lisa Wunderlich 

Fax: 703-746-4060 Pages: 7 (including cover) 

Phone: Date: 1/13/2005 

Re; RS152 CC: 

□ Urgent □ ForFleview □ Please Comment 0 Please Reply 

• Comments: 

In re applioation of: 

JORDAN et al. 

Serial No. 10/904,340 

Filed: November 4,_2004 

For: Actuator Appararus for Controlling a Valve MechaniSl'l'I of a Suspension System 

Group Art Unit 3754 

Attached herewith are the following: 

1 . Respom;e to Notice to File Missing Parts of Application; 

2. Copy of Notice to Rle Missing Parts of Application; 

3. Declaration/Power of Attorney; end 

4. PT0-2038 Credrt Oard form . 
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2005/JAN/!3/THU 03:32 PM SRAM CORPORATION FAX No. 3126648826 P. 002 

JAN 13 2005 

PATENT 
Attorney Docket No. RS152 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: . 

. JORDAN et·al. 

Serial No. 10/904,340 

Filed; November 4, 2004 

For: Actuator Apparatus for Controlling a Valve 
Mechanism of a Suspension System 

Group Art Unit 3754. 

I h9reby certify that this correspondence is being 
facsimile transmitted to the United States Patent 
and Trademark Office (Fax No. {703) 746-4060), 
on 

January 13, 2006 
Data 

Lisa Wunderlich 
Type<f Name 

~4-kz4Q 
Signature 

RESPONSE TO NOTICE TO FILE MISSING PARTS OF APPLICATION 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 145"0 
Alexandria, VA 22313-1450 

Sir: 

In response -to the Notice to File Missing Parts of Application mailed on 
· December 23, 2004, the following is enclosed: 

1) A signed declaration/power of attorney; 

2) A copy of the Notice to File Missing Parts of Application; and 

·3) A Credit Card Payment Form (Form PTO-2038) for the amount of $130 
for the surcharge fee pursuant to 37 C.F.R. i. 16(e) . 

.'Respectfully submitted, 
JORDAN et al. 

~-~ 
Lisa Wunderlich, A~o:rney 
Registration No. 10,307 
SRAM Coq,oration 
1333 N. Kingsbury, 4th Floor 
Chicago, IL 60622 
(312)664-8800 ext. 1393 

PAGE 2/8 1 RCVD AT 1/13/2005 4:27:19 PM !Eastern Standard TimeJ • SVR:USPTO-EFXRF-2/0 • DNIS:7464060*CSID:3126648826 1 DURATION (mm-ss):02·12 
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JAM 1 3 2005 

Docket No.: RS152US 

DECLARATION/POWER OF A'ITORNEY FOR PATENT APPLICATION 

As a below named inventor, I b.ereby declare that: 
My residence, post office address and citizensmp are as stated below next to my name; that I 

believe l am the original, first and joint inventor of the subject matter which is claimed and for which a 
patent is sought o:o. the invention or design ACTUATOR. APPARATUS FOR CONTROLLING A 
VALVE MECHANISM OF A SUSPENSION SYSTEM, the specification of which: 

X 
is attached hereto; or 
was filed in the U:o.ited States on November 4, 2004, Serial No. 10/904,340; or 
was filed as International Application Serial Number _____ on 
_______ , which application designated the United States of America; or 
was the subject of an amendment filed in the U.S. Patent and Trademark 
Office on________ • 

th.at I have reviewed and understand the conte:o.16 of the above-identified specification, i:o.cludwg the 
claims, as amended by any amendment referred to above; and that I knowlfrlge the duty to disclose to the 
U.S. Patent and Trademark Office.all information known to me to be m.atei:ial to pate:nt.ability as defined 
in 37 C.F.R. §1.56(a). 

I hereby claim. foreign priority benefits under 35 U.S.C. §119 or §365(b) of any foreign 
application(s) for patei,,t or mventor's certificate designaredbelow, or under §365(a) of any application 
filed under the Patent Cooperation Treaty which desig:nate.d at least one country other than the United 

• States of America, and have also identified bebw any foreign application(s) for pate:ot or inventor's 
certificate having a filing date before that of the application to which priority is claimed: 

Appth-..a.tion Number Country Date Filed l":riotity Cla.hned Certified Copy Attached 

I hereby cl.aim the benefit under 35 U.S.C. §120 of any United States application(s) listed below 
or under 35 U.S.C. §365(c) of any PCT l:ntemational application designating the United States of 
America listed below and, h,lsofar as the subject matter of ea.cb, of tb,e cl.aims of this application is not 
disclosed in the prioi: United St.ates application(s) in the manner provxled by the fust para.graph of 35 
U.S.C., I acknowledge the duty to disclose i.naterial infonnadon as defined in 37 C.F.R. §1.56(a) which 
occurred between the filing date of the prior application(s) and the naticnal or PCT international filing 
date of this application: 

Application Serial Number Date Fded 

I Mrehy appoint the following attomey(s) and/or agcnt(s) to prosecute tbis application and to 
transact all business in the Patent and Trademark Office connected therewith: 

Milan Milosevic, Reg. No. 42,005 and Lisa J. Wunderlich, Reg. No. 40,307 

Address all correspondence and telephone calls to: 

• Page 1 of3 
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20.05/JAN/13/THU 03:33 PM SRAM CORPORATION FAX No, 3126648826 

Lisa Wunderlich 
SR.AM Cotporation 

1333 N. Kingsbury, 4th Floor 
Cmcago, JJ.linoiis 60622 

(312) 664-8800 ext. 1393 

P. 006 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on :infomJ.ation and belief are believed to be true; and further that these statements wc:re: 
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ACTUATOR APPARATUS FOR CONTROLLING A VALVE MECHANISM OF A 

SUSPENSION SYSTEM 

DESCRIPTION 

Background of the Invention 

[Para 1] The present invention relates to suspension systems and more 

particularly to an actuator apparatus for controlling a valve mechanism of a 

suspension system that includes a valve actuating assembly operable between 

at least two rider-selectable positions and an adjuster assembly for adjusting 

the damping characteristics of at least one of the rider-selectable positions. 

[Para 2] Typically, a suspension system includes a piston disposed in a 

cylinder of housing for reciprocation therein. The piston divides the cylinder 

into two opposed chambers. A piston shaft is connected to the piston and 

extends from the piston to a position outside of the cylinder. A fluid, such as 

oil, or air, or the like, is normally contained in the chambers. In use, the fluid 

passes between the chambers in response to reciprocation of the piston in the 

cylinder to affect damping. 

[Para 3] The damping characteristics of a suspension system can affect the 

quality of performance provided by a shock absorber for a given application. 

Damping characteristics are affected by various factors such as rider weight, 

rider skill, terrain conditions, etc. Accordingly, it is desirable to provide a 

suspension system wherein the damping characteristics are adjustable. 

Further, it is advantageous to provide shock absorbers that are externally 

adjustable by the rider. 
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[Para 4] A typical design for a damping adjuster uses an adjuster rod that 

extends down the center of the piston shaft and engages the valve mechanism 

or performs the function of the valve mechanism. Adjustment is commonly 

made in either of two ways, the adjuster rod is moved axially (up or down) to 

alter damping or the adjuster rod is rotated to alter damping. For example, a 

cam attached to a lever may be engageable with the adjuster rod to vary the 

axial position of the rod. One problem associated with this configuration is 

that any given angular position of the lever/cam corresponds to exactly one 

position of the adjuster rod. This limits the ability of the rider to customize 

the damping characteristics of the suspension system to suit the terrain or the 

rider's particular riding style. 

Summary of the Invention 

[Para S] The objective of the present invention is to provide an actuator 

apparatus for adjusting the damping of a suspension system that allows the 

rider to customize the damping characteristics of the system to suit the terrain 

or the rider's particular riding style. The present invention provides an 

actuator apparatus for controlling a valve mechanism for a suspension system. 

The actuator apparatus generally includes a valve actuating assembly and an 

adjuster assembly. The valve actuating assembly adjusts the valve mechanism 

between various suspension settings. The adjuster assembly is operatively 

connected to the valve actuating assembly for adjusting the damping 

characteristics corresponding to at least one of the positions of the valve 

actuating assembly independently of the damping characteristics 

corresponding to another position of the valve actuating assembly. 

[Para 6] In one embodiment of the present invention, the valve actuating 

assembly includes a driver movable to adjust the valve mechanism between 

various suspension settings, and a selector operatively connected to the driver 

and operable between the rider-selectable positions. The selector includes a 

lever operable between the rider-selectable positions and a camshaft 
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operatively connected to the lever. The camshaft has a rotation axis and at 

least two cam surfaces corresponding to the rider-selectable positions of the 

lever. The cam surfaces are engageable with the driver and at least one cam 

surface is substantially parallel to the axis and at least another cam surface is 

at an angle relative to the camshaft axis. The adjuster assembly includes a 

knob operatively connected to the camshaft to axially displace the camshaft to 

vary the point at which the driver engages the angled cam surface, thereby 

providing various positions of the driver along its axis, resulting in various 

damping characteristics. Alternatively, the knob may be replaced with threads 

on the camshaft that engage threads on a housing or cylinder of the 

suspension system. 

[Para 7] In another embodiment of the present invention, the above-

mentioned lever may be replaced by a control cable that is pulled or released 

by a remote actuator operable between the rider-selectable positions and 

located on a handlebar of the bicycle. The control cable is operatively 

connected to the camshaft. As in the previous embodiments, the camshaft has 

three cam surfaces. Two of the cam surfaces are substantially parallel to the 

camshaft axis and the third cam surface is at an angle relative to the camshaft 

axis. The adjuster assembly includes a cable adjustment device that adjusts 

the length of the cable. By adjusting the length of the cable, the axial position 

of the camshaft is adjusted. Accordingly, the point at which the driver 

engages the angled cam surface is adjusted by adjusting the cable length, 

thereby adjusting the damping characteristics of the adjustable position 

without affecting the damping characteristics of the other two positions 

corresponding to the substantially parallel cam surfaces. 

[Para 8] In another embodiment of the present invention, a lever is rigidly 

attached to the camshaft having three cam surfaces. However, in this 

embodiment all three of the cam surfaces are substantially parallel to the 

camshaft axis and a setscrew engages the camshaft to prevent axial movement 

of the camshaft while still allowing rotational movement of the camshaft. A 

detent mechanism positions the lever such that when one of the three rider-
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selectable positions is selected, the corresponding cam surface is 

perpendicular to the driver. This embodiment further includes a stop element 

that prevents over-rotation of the lever. The adjuster assembly includes a 

limit screw. The limit screw is configured such that when it is fully retracted 

all three of the cam surfaces are perpendicular to the driver. However, when 

the limit screw is partially or fully advanced, the stop element contacts the end 

of the limit screw and prevents the lever and the camshaft from fully rotating 

to the third position. In this position, the cam surface corresponding to the 

third position is prevented from rotating perpendicular to the driver and is 

held at an angle relative to the driver. Accordingly, the amount in which the 

limit screw is advanced or retracted determines the damping characteristics of 

the third position of lever. 

[Para 9] In yet another embodiment of the present invention, the camshaft is 

only rotatable by the lever and is axially fixed by a setscrew. The camshaft has 

three cam surfaces that are substantially parallel to the camshaft axis and 

correspond to the three rider-selectable positions of the lever. The adjuster 

assembly includes a knob having a through-hole for receiving the driver. The 

knob is threaded into a housing enclosing the valve mechanism such that as 

the knob is rotated it moves along the driver axis and may cause the driver to 

displace along its axis. When the lever is rotated to the adjustable position, a 

shoulder of the driver contacts the knob and further rotation of the lever 

causes the driver to disengage from the camshaft. In this third position, the 

axial position of the driver is determined by the axial position of the knob, not 

by the cam surface. 

[Para 1 O] These and other features and advantages of the present invention 

will be more fully understood from the following description of certain 

embodiments of the invention, taken together with the accompanying 

drawings. 

Brief Description of the Drawings 
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[Para 11] In the drawings: 

[Para 1 2] FIG. 1 is a cross-sectional view of the suspension system in 

accordance with one embodiment of the present invention; 

[Para 1 3] FIG. 2 is a top view of a camshaft included in the suspension system 

of FIG. 1; 

[Para 14] FIG. 3 is a side view of the camshaft included in the suspension 

system of FIG. 1 ; 

[Para 1 S] FIGS. 4a - 4b are partial cross-sectional views of the suspension 

system of FIG. 1, showing different positions of a valve actuating assembly; 

[Para 16] FIGS. Sa - Sc and 6a-6c are partial cross-sectional views of the 

suspension system of FIG. 1, showing various positions of the camshaft 

engaging a driver of the valve actuating assembly; 

[Para 1 7] FIG. 7a - 7c are partial cross-sectional views of another 

embodiment of the present invention, showing various positions of a valve 

actuating assembly; 

[Para 1 8] FIGS. Ba-Be, 9a-9c and 1 Oa-1 Oc are cross-sectional views of 

another embodiment of the present invention, showing various positions of a 

valve actuating assembly; 

[Para 19] FIGS. 11 a-11 g are cross-sectional views of another embodiment of 

the present invention, showing various positions of a valve actuating assembly; 

and 
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[Para 20] FIG. l 2 is a cross-sectional view of another embodiment of the 

present invention, showing various positions of a valve actuating assembly. 

Detailed Description 

[Para 21] FIGS. 1-6 illustrate a suspension system 1 0 having an actuator 

apparatus 1 2 for controlling a valve mechanism 14 in accordance with one 

embodiment of the present invention. The actuator apparatus 12 generally 

includes a valve actuating assembly 16 operable between at least two rider­

selectable positions to adjust the valve mechanism 14 between various 

suspension settings and an adjuster assembly 1 8 operatively connected to the 

valve actuating assembly 16 to adjust the damping characteristics 

corresponding to at least one of the positions of the valve actuating assembly 

16 independently of the damping characteristics corresponding to another 

position of the valve actuating assembly 16. The valve actuating assembly 16 

includes a selector 20 having at least two rider-selectable positions and a 

driver 22 movable to adjust the valve mechanism 14 between various 

suspension settings. In this embodiment, the selector 20 has three rider­

selectable positions representing open, lockout and adjustable positions. The 

adjuster assembly 1 8, formed separate from the valve actuating assembly 16, 

adjusts the damping characteristics of the adjustable position of the selector 

20. 

[Para 22] The suspension system 10 generally includes first and second 

cylinders 24, 26 displaceable relative to each other during compression and 

rebound strokes of the suspension system 10. The second cylinder 26 

encloses a piston assembly 28 having a piston 30 slidably mounted in the 

second cylinder 26 and a hollow piston rod 32 extending between the piston 

30 and a distal end 34 of the first cylinder 24. The piston rod 32 is rigidly 

connected to the distal end 34 of the first cylinder 24 by a threaded 

Page 6 of 27 



engagement 36. The piston 30 divides the second cylinder 26 into first and 

second fluid chambers 38, 40. The piston 30 has a fluid passageway 42 for 

allowing fluid to pass between the two fluid chambers 38, 40 in response to 

reciprocation of the piston 30 in the second cylinder 26 to affect damping. 

[Para 23] The second cylinder 26 further encloses the valve mechanism 14 for 

controlling the fluid flow between the first and second fluid chambers 38, 40. 

The valve mechanism 14 includes a valve 44 and a valve seat 46, the valve 44 

displaceable relative to the valve seat 46. The valve 44 is biased toward a 

closed position by a valve spring 48. The valve 44 further includes a valve 

head 50 and a valve stem 52 connected to the valve head 50, the valve head 

50 configured to sealingly engage the valve seat 46, the valve stem 52 

configured to interface with the driver 22. The driver 22 extends through the 

hollow piston rod 32 and is displaceable relative to the piston rod 32 to 

engage the valve stem 52 of the valve 44. 

[Para 24] In this embodiment, the selector 20 includes a rider-operated lever 

54 and a camshaft 56 rigidly connected to the lever 54. The camshaft 56 is 

received in an opening 58 of the first cylinder 24 and is engageable with the 

driver 22 to axially displace the driver 22 along axis 60. As shown in FIGS. 2 

and 3, the camshaft 56 has three cam surfaces 62, 64, 66 engageable with the 

driver 22 which correspond to the three rider-selectable positions of the 

selector 20, open, lockout and adjustable positions, respectively. Cam 

surfaces 62, 64 are substantially parallel to an axis 68 of the camshaft 56 and 

cam surface 66 is oriented at an angle relative to the axis 68 of the camshaft 

56. The driver 22 is biased against the camshaft 56 by the pressurized 

damping fluid contained in the chambers 38, 40. Alternatively, the driver 22 

may be biased against the camshaft 56 by a coil spring or the like. 

[Para 25] In this embodiment, the adjuster assembly 18 includes a knob 70 

threaded into the opening 58 of the first cylinder 24 and is located between 

the lever 54 and a shoulder 72 of the camshaft 56. The camshaft 56 extends 

through the knob 70 and is secured to the lever 54. As the knob 70 is 
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threaded in and out of the opening 58, the camshaft 56 is displaced along its 

axis 68. The adjuster assembly 18 may further include a detent mechanism 74 

for holding the knob 70 in a particular angular position. The detent 

mechanism 74 may include a detent rod 76 received in a cavity 78 of the first 

cylinder 24 and engageable with a plurality of detent notches 80 on the knob 

70. A detent spring 82 biases the detent rod 76 against one of the detent 

notches 80 on the knob 70. 

[Para 26] The lever 54 is operable between three positions, open, lockout and 

adjustable. When the lever 54 is rotated to the open position, the camshaft 56 

is rotated until the cam surface 62 engages the driver 22 to axially displace the 

driver 22 to engage or displace the valve stem 52, thereby opening the valve 

44 and allowing fluid to flow between the chambers 38, 40. So positioned, 

fluid flow is permitted between the chambers 38, 40 in response to reciprocal 

displacement of the piston 30 within the second cylinder 26. When the lever 

54 is rotated to the lockout position, the camshaft 56 is rotated until the cam 

surface 64 engages the driver 22 to axially displace the driver 22 away from 

the valve stem 52, thereby substantially closing the valve 44 and preventing 

fluid to flow between the chambers 38, 40. 

[Para 27] When the lever 54 is rotated to the adjustable position, the driver 22 

engages the angled cam surface 66. To further adjust the damping 

characteristics of the system, the knob 70 is rotated to axially move the 

camshaft 56, thereby modifying the point of engagement of the driver 22 

along the angled cam surface 66. FIG. 4a shows the knob 70 rotated to its 

minimum engagement with the threads of the first cylinder 24, which causes 

the driver 22 to engage the angled cam surface 66 at its lowest point. FIG. 4b 

shows the knob 70 rotated to its maximum engagement with the threads of 

the first cylinder 24, which causes the driver 22 to be at the highest point on 

the angled cam surface 66. The knob 70 may be rotated anywhere between 

these two extreme positions, thereby providing various positions of the driver 

22 along the axis 60, resulting in various damping characteristics. 
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[Para 28] The adjuster assembly 1 8 is configured such that the damping 

characteristics of the adjustable position of the lever 54 may be adjusted 

without affecting the damping characteristics of the open and lockout 

positions of the lever 54, this is illustrated in FIGS. Sa-Sc and 6a-6c. In FIGS. 

Sa-Sc, the camshaft 56 is in the same axial position as shown in FIG. 4a. 

Looking to FIG. Sa, when the lever 54 is rotated such that the cam surface 62 

engages the driver 22, the distance between the end of the driver 22 and the 

axis 68 is X. Looking to FIG. Sb, when the lever 54 is rotated such that the 

cam surface 66 engages the driver 22, the distance between the end of the 

driver 22 and axis 68 is Y. And as shown in FIG. Sc, when the lever 54 is 

rotated such that the cam surface 64 engages the driver 22, the distance 

between the end of the driver 22 and axis 68 is Z. Similarly, in FIGS. 6a-6c, 

the camshaft 56 is in the same axial position as shown in FIG. 4b. Comparing 

FIGS. Sa and 6a, there is no difference in the axial positions of the driver 22. 

Similarly, comparing FIGS. Sc and 6c, there is no difference in the axial 

positions of the driver 22. However, in comparing FIGS. Sb and 6b, there is a 

difference between the axial positions of the driver 22. In FIG. Sb, the driver 

22 is at a distance Y from the axis 68 and the driver 22 of FIG. 6b is at a 

different distance W from the axis 68. Accordingly, the axial position of the 

driver 22, when engaged with the cam surfaces 62, 64, is independent of the 

axial position of the cam shaft 56 and, in contrast, the axial position of the 

driver 22, when engaged with the cam surface 66 is dependent on the axial 

position of the cam shaft 56. Therefore, the knob 70 may be rotated to vary 

the damping characteristics of the rider-selectable position corresponding to 

the cam surface 66, without affecting the damping characteristics of the other 

rider-selectable positions corresponding to the cam surfaces 62, 64. 

[Para 29] Another embodiment of the present invention is shown in FIGS. 7a-

7c. In this embodiment, the function of the knob 70 of the previous 

embodiments is replaced with threads 84 on the camshaft 56 that engage 

threads 86 on the first cylinder 24. The adjuster assembly 1 8 is formed 

integrally with the selector 20. As in the embodiment shown in FIGS. 1 -6, the 

lever 54 is rigidly connected to the camshaft 56 and the camshaft 56 has the 

Page 9 of 27 



same three surfaces 62, 64, 66 shown in FIGS. 2 and 3 at one end. Cam 

surfaces 62, 64 are substantially parallel to the axis 68 of the camshaft 56 and 

cam surface 66 is at an angle relative to the axis 68. Rotation of the lever 54 

through its three rider-selectable positions that correspond to the cam 

surfaces 62, 64, 66 causes the driver 22 to be held at three different positions. 

In order to change the point, at which the driver 22 engages the angled cam 

surface 66, the lever 54 is rotated through one or more complete revolutions. 

For example, the lever 54 shown in FIG. 7b has been rotated through one 

complete revolution compared to the lever 54 shown in FIG. 7a, causing the 

camshaft 56 to axially displace by an amount equal to one thread pitch and the 

driver 22 to engage the angled cam surface 66 at a low point on surface 66. 

However, when the lever 54 is rotated such that the cam surfaces 62, 64 

engage the driver 22, the driver 22 position has not changed. FIG. 7c shows 

the lever 54 rotated through one complete revolution in the opposite direction, 

causing the camshaft 56 to move axially in the opposite direction, resulting in 

the driver 22 engaging the angled cam surface 66 at a higher point than in FIG. 

7b. 

[Para 30] Another embodiment of the present invention is shown in FIGS. 8a-

8c, 9a-9c and 1 0a-1 0c. In this embodiment, the lever 54 of the previous 

embodiments is replaced by a control cable 88 that is pulled or released by a 

remote actuator 90 located on a handlebar of the bicycle. The remote actuator 

90 may be a lever rotatable to take-up the control cable 88, which is 

commonly known to one skilled in the art in the bicycle industry. The control 

cable 88 is received in an opening 92 in a camshaft 94 and is retained in the 

opening 92 by a setscrew 96. As in the previous embodiments, the camshaft 

has three surfaces 93, 95, 97. Two of the surfaces 93, 95 are substantially 

parallel to the camshaft axis 68 and the third surface 97 is at an angle relative 

to the camshaft axis 68. Actuation of the remote actuator 90 between its 

three rider-selectable positions, lockout, adjustable and open, that correspond 

to the cam surfaces 93, 95, 97, respectively, causes the driver 22 to be held at 

three different positions. In this embodiment, the adjuster assembly 1 8 

includes a cable adjustment device 98 that adjusts the length of the cable 88. 
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By adjusting the length of the cable 88, the axial position of the camshaft 68 is 

adjusted. Accordingly, the point at which the driver 22 engages the angled 

cam surface 97 is adjusted by adjusting the cable length, thereby adjusting the 

damping characteristics of the adjustable position corresponding to the cam 

surface 97, without affecting the damping characteristics of the other two 

positions corresponding to the cam surfaces 93, 95. The adjustment device 

98 may be a barrel adjuster, which is commonly known to one skilled in the art 

in the bicycle industry. The barrel adjuster may be located near the camshaft 

94 or near the remote actuator 90. 

[Para 31] FIGS. Ba-Be show an operating sequence of the actuator when the 

cable adjustment device 98 is set to where the length of the cable 88 is 

maximized. When the remote actuator 90 is in the first position, as shown in 

FIG. Ba, the driver 22 is engaged with cam surface 93 and is positioned closest 

to the longitudinal axis 68 of the camshaft 94. When the actuator 90 is in the 

second position, as shown in FIG. Sb, the driver 22 is still positioned closet to 

the longitudinal axis 68 of the camshaft 94. When the remote actuator 90 is in 

the third position, as shown in FIG. Be, the driver 22 is engaged with cam 

surface 95 and is positioned farthest from the longitudinal axis 68 of the 

camshaft 94. 

[Para 32] FIGS. 9a-9c show the same operating cycle as above, but the cable 

adjustment device 98 is set to where the length of the cable 88 is between the 

maximum and minimum lengths. Looking to the FIGS. Ba-Be and 9a-9c, the 

driver 22 position of FIG. 9a is the same as that of FIG. Ba and the driver 22 

position of FIG. 9c is the same as that of FIG. Be. However, the driver 22 

position of FIG. 9b is different than the driver 22 position of FIG. Sb, since the 

driver 22 engages the angled cam surface 97 of the cam shaft 94. 

[Para 33] FIGS. 1 0a-1 0c show the same operating cycle, but the cable 

adjustment device 98 is set to where the length of the cable 88 is the shortest. 

Comparing FIGS. 1 0a-1 0c to FIGS. Ba-Be and FIGS. 9a-9c, the driver 22 
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position in FIG. 1 Oa is the same as that of FIGS. Ba and 9a and the driver 22 

position in FIG. 1 Oc is the same as that of FIGS. Be and 9c. However, the driver 

22 position of FIG. 1 Ob is different than shown in either FIG. Sb or FIG. 9b. 

Accordingly, by adjusting the cable adjustment device 98, when the remote 

actuator 90 is in the second position, the driver 22 position can be varied 

without affecting the driver 22 positions of the first and third positions of the 

remote actuator 90. 

[Para 34] Another embodiment of the present invention is shown in FIGS. 

11 a-g. The selector 20 of this embodiment includes a lever 102 rigidly 

connected to a camshaft 104 having three cam surfaces 103, 105, 107 

disposed at one end of the camshaft 1 04. The lever 1 02 is operable between 

three positions, lockout, open and adjustable, which correspond to the three 

cam surfaces 103, 105, 107, respectively. All three of the cam surfaces 103, 

105, 107 are substantially parallel to the longitudinal axis 112 of the camshaft 

104. The selector 20 further includes a detent mechanism 114 having a ball 

116, a spring 11 8 and a setscrew 1 20. The camshaft 1 04 has three recesses 

122 for alternately receiving the ball 116. The recesses 122 are configured 

such that as lever 1 02 is rotated, the ball 116 engages each of the recesses 

122 when the corresponding cam surface 103 is oriented substantially 

perpendicular to the longitudinal axis 60 of the driver 22. A setscrew 124 

engages a groove 1 26 in the camshaft 1 04 to prevent axial movement of the 

camshaft 104 while still allowing rotational movement of the camshaft. The 

driver 22 is biased against the camshaft 104 by pressurized damping oil in the 

first cylinder 24. Accordingly, the axial position of the driver 22 is selected by 

rotating the lever 102 to select one of the desired cam surfaces 103, 105, 107 

to engage the driver 22. This embodiment further includes a stop element 

128 that is rotatable with the camshaft 104. The stop element 128 having a 

configuration such that when the lever 1 02 and camshaft 1 04 are rotated, the 

stop element 128 engages the adjuster assembly 18 at the extreme positions 

of the lever 1 02, and prevents over-rotation of the lever 1 02 and camshaft 

104. 
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[Para 35] The adjuster assembly 18, in this embodiment, includes a limit 

screw 130 and a knob 132. The limit screw 130 is threaded into the first 

cylinder 24. The knob 1 32 has a hexagonal shaped counterbore 1 31 that is 

engageable with a corresponding hexagonal shaped head 133 of the limit 

screw 1 30 such that when the knob 1 32 is rotated the limit screw 1 30 rotates 

causing the limit screw 130 to displace axially relative to the knob 1 32. A 

compression spring 1 34 is located between the head 1 33 of the limit screw 

1 30 and an end 1 36 of the counterbore 1 31 of the knob 1 32 for biasing the 

knob 1 32 against the first cylinder 24. The adjuster assembly 1 8 may further 

comprise a detent mechanism (not shown) that includes protrusions on the 

face of the knob 1 32 and corresponding recesses in the first cylinder 24. The 

protrusions alternately engage the recesses as the knob 1 32 is turned. 

[Para 36] When the limit screw 1 30 is fully retracted, as shown in FIGS. 11 c -

11 e, the lever 1 02 and camshaft 1 04 is rotatable 1 80 degrees, and all of the 

cam surfaces 103, 105, 107 may alternately be oriented perpendicular to the 

longitudinal axis 60 of the driver 22. When the limit screw 130 is partially or 

fully advanced, as shown in FIGS. 11 f and 11 g, respectively, the stop element 

128 contacts the end of the limit screw 130 and prevents the lever 102 and the 

camshaft 104 from fully rotating to the third position. In this position, the 

cam surface 107 corresponding to the third position is prevented from 

rotating perpendicular to the longitudinal axis 60 of the driver 22 and is held 

at an angle relative to the driver axis 60. Looking to FIGS. 11 f and 11 g, when 

the cam surface is held at an angle, the driver 22 is at a lower axial position 

than compared to the other positions. Accordingly, the more the limit screw 

1 30 is advanced, the lower the driver 22 is held. Rotation of the knob 1 32 

allows the rider to adjust the damping characteristics of the third position 

without affecting the other two damping positions. 

[Para 37] FIG. 12 shows an another embodiment of the present invention 

wherein the selector 20 includes a lever 1 38 that is rigidly connected to a 

camshaft 140 having three cam surfaces. In this embodiment, the camshaft 
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140 is only rotatable by the lever 138 and is axially fixed by a setscrew 144 

that engages a groove 146 in the camshaft 140. The three cam surfaces 

correspond to three rider-selectable positions of the lever and are all 

substantially parallel to a longitudinal axis 148 of the camshaft 140. The 

driver 142 is biased against the camshaft 140 by pressurized damping oil in 

the first cylinder 24. The adjuster assembly 1 8 includes a knob 1 50 having a 

through-hole 1 52 for receiving the driver 142. The knob 1 50 is threaded into 

the first cylinder 24 such that when the knob 1 50 is rotated, the driver 142 

may displace along its axis 1 51. 

[Para 38] When the lever 1 38 is rotated into the first two positions, the axial 

position of the driver 142 is determined by the angular position of the lever 

1 38 and camshaft 140. When lever 1 38 is rotated into the third position, the 

adjustable position, a shoulder 1 54 of the driver 142 contacts the knob 1 50 

and further rotation of the lever 1 38 causes the driver 142 to disengage from 

the camshaft 140. In this third position, the axial position of the driver 142 is 

determined by the axial position of the knob 1 50, not by the cam surface. 

Accordingly, the rotation of the knob 1 50 allows the rider to adjust the 

damping characteristics of the third position without affecting the damping of 

the first and second positions. 

[Para 39] While this invention has been described by reference to a preferred 

embodiment, it should be understood that numerous changes could be made 

within the spirit and scope of the inventive concepts described. For example, 

the bicycle suspension has been depicted as a rear shock but it can take the 

form of a front fork, a seat post, or any other type of suspension positioned 

along the bicycle frame. Accordingly, it is intended that the invention not be 

limited to the disclosed embodiment, but that it have the full scope permitted 

by the language of the following claims. 
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What is claimed is: 

[Claim 1] An actuator apparatus for controlling a valve mechanism of a 

suspension system, the actuator apparatus comprising: 

a valve actuating assembly operatively connected to the valve 

mechanism and operable between at least two rider-selectable positions to 

adjust the valve mechanism between various suspension settings; and 

an adjuster assembly operatively connected to the valve actuating 

assembly for adjusting the damping characteristics corresponding to at least 

one of the positions of the valve actuating assembly independently of the 

damping characteristics corresponding to another position of the valve 

actuating assembly. 

[Claim 2] The actuator apparatus of claim 1 wherein the valve actuating 

assembly comprises: 

a driver movable to adjust the valve mechanism between various 

suspension settings; and 

a selector operatively connected to the driver and operable between 

the rider-selectable positions. 

[Claim 3] The actuator apparatus of claim 2 wherein the selector 

comprises: 

a lever operable between the rider-selectable positions; and 

a camshaft operatively connected to the lever, the camshaft having a 

rotation axis and at least two cam surfaces corresponding to the rider­

selectable positions of the lever, the cam surfaces configured to be engageable 

with the driver. 

[Claim 4] The actuator apparatus of claim 3 wherein at least one of the cam 

surfaces is disposed substantially parallel to the camshaft axis and at least 

another of the cam surfaces is disposed at an angle relative to the camshaft 

axis. 
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[Claim S] The actuator apparatus of claim 4 wherein the adjuster assembly 

comprises a knob operatively connected to the camshaft to axially displace the 

camshaft to vary the engagement point of the driver along the angled cam 

surface. 

[Claim 6] The actuator apparatus of claim 4 wherein the adjuster assembly 

is formed integrally with the selector of the valve actuating assembly, the 

camshaft th readably coupled to a housing of the suspension system to axially 

displace the camshaft along the housing to vary the engagement point of the 

driver along the angled cam surface. 

[Claim 7] The actuator apparatus of claim 2 wherein the selector 

comprises: a camshaft having an axis and at least two cam surfaces 

corresponding to the rider-selectable positions of the selector, the cam 

surfaces configured to be engageable with the driver; a remote actuator 

operable between the rider-selectable positions; and a control cable extending 

between the camshaft and the remote actuator, the control cable displacing 

the camshaft along its axis. 

[Claim 8] The actuator apparatus of claim 7 wherein at least one of the cam 

surfaces is disposed substantially parallel to the camshaft axis and at least 

another of the cam surfaces is disposed at an angle relative to the camshaft 

axis. 

[Claim 9] The actuator apparatus of claim 8 wherein the adjuster assembly 

includes a cable adjustment device for adjusting a length of the control cable. 

[Claim 1 O] The actuator apparatus of claim 2 wherein the selector 

comprises: 
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a lever operable between the rider-selectable positions; 

a camshaft rotatable about an axis and having at least two cam 

surfaces configured to be engageable with the driver, the cam surfaces 

corresponding to the rider-selectable positions of the lever, the camshaft 

operatively connected to the lever; and 

a stop element rotatable with the selector and configured to abut 

against the adjuster assembly to prevent over-rotation of the lever. 

[Claim 11] The actuator apparatus of claim 10 wherein the cam surfaces are 

disposed substantially parallel to the camshaft axis. 

[Claim 1 2] The actuator apparatus of claim 11 wherein the adjuster 

assembly comprises a limit screw th readably coupled to a housing of the 

suspension system and configured to be engageable with the stop element to 

prevent over-rotation of the lever. 

[Claim 1 3] The actuator apparatus of claim 2 wherein the selector 

comprises: 

a lever operable between the rider-selectable positions; 

a camshaft rotatable about an axis and having a plurality of cam 

surfaces, at least one of said cam surfaces configured to be engageable with 

the driver, the cam surfaces corresponding to the rider-selectable positions of 

the lever, the cam surfaces disposed substantially parallel to the axis of the 

camshaft, the camshaft operatively connected to the lever. 

[Claim 1 4] The actuator apparatus of claim 1 3 wherein the adjuster 

assembly is operatively connected to the driver to position the driver relative 

to camshaft of the selector. 
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ABSTRACT 

An actuator apparatus controls a valve mechanism of a suspension system. 

The apparatus includes a valve actuating assembly and an adjuster assembly. 

The valve actuating assembly is operatively connected to the valve mechanism 

and is operable between at least two rider-selectable positions to adjust the 

valve mechanism between various suspension settings. The adjuster assembly 

is operatively connected to the valve actuating assembly for adjusting the 

damping characteristics corresponding to at least one of the positions of the 

valve actuating assembly independently of the damping characteristics 

corresponding to another position of the valve actuating assembly. 
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