
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
20 March 2008 (20.03.2008) PCT WO 2008/031207 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F16D 48/02 (2006.01) F16D 48/06 (2006.01) kind of national protection available): AE, AG, AL, AM,

AT,AU, AZ, BA, BB, BG, BH, BR, BW, BY,BZ, CA, CH,
(21) International Application Number: CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,

PCT/CA2007/001601 ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,

(22) International Filing Date: LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
11 September 2007 (11.09.2007) MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,

PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,

(25) Filing Language: English TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW

(26) Publication Language: English
(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

11/519,404 12 September 2006 (12.09.2006) US ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT,BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

(71) Applicant and FR, GB, GR, HU, IE, IS, IT, LT,LU, LV,MC, MT, NL, PL,
(72) Inventor: PICK, Dean [CA/CA]; 160-1281 1 Clarke PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

Place, Richmond, British Columbia V6V 2H9 (CA). GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(74) Agent: Deeth Williams Wall LLP; 400 - 150 York Street, Published:
Toronto, Ontario M5H 3S5 (CA). — with international search report

(54) Title: HYDRAULIC CONTROL SYSTEM AND APPARATUS FOR FRICTION CLUTCH

(57) Abstract: An electro-hydraulic control system for a vehicle clutch, that operates in both a manual and an automatic mode.
The invention provides a way of switching between operating modes not only when the clutch is engaged, but at any time while the
vehicle is operating, smoothly and without shock, using a system that contains only one hydraulic circuit and reservoir.



HYDRAULIC CONTROL SYSTEM AND APPARATUS FOR FRICTION CLUTCH

FIELD OF THE INVENTION

The present invention relates to an apparatus and system for controlling a

clutch, more specifically such an apparatus and system that operates in both a

manual and an automatic mode.

BACKGROUND OF THE INVENTION

The characteristics of speed, torque (turning or twisting force), and power (rate

or speed at which work is performed) for a typical internal combustion engine in a

motor vehicle such as a motorcycle or a car usually do not match the requirements of

the final propulsion component. For example, the range of output of the engine in a

motorcycle does not match the range of requirements of the wheels in contact with

the road surface. A clutch, disengageably connecting the engine to the transmission,

provides the means to apply and remove engine torque to the transmission's input

drive shaft.

A typical hydraulic clutch arrangement includes a clutch hand lever placed at

the handlebars which actuates a master cylinder. The master cylinder is fluidly

coupled to a slave cylinder mounted on or near the engine casing. The slave cylinder

in turn actuates a push rod or alternatively a clutch lever which forcibly disengages

the clutch. A hydraulic fluid reservoir typically attached at or near the master cylinder

and becomes isolated from the system during master cylinder actuation. Spring

biasing, integral to the clutch, biases the slave cylinder and master cylinder at rest so

that the fluid reservoir may provide relief against environmental changes.

A typical hydraulic clutch is disengaged by depressing the clutch lever which

compresses the master cylinder, generating pressure that actuates the slave

cylinder, and transmits force along the push rod through to a pressure plate, lifting

the pressure plate away from the clutch housing, relieving pressure between the

friction and friction bearing elements, resulting in the disengagement of the engine



from the transmission. This approach has a number of disadvantages, including the

physical effort required to disengage the clutch lever which may lead to rider fatigue.

Additionally, careful operation of the clutch lever in conjunction with the gear selector

requires a level of concentration that may distract the rider and lead to loss of control.

Also, mechanical clearances coupled with non-linear hydraulic effects limit clutch

feedback and response, which in turn retards the rider's ability to finely control the

clutch.

Many modern vehicles may incorporate a so-called automatic clutch instead of

a manually-actuated clutch, such as the one described above, which automatically

engages and disengages a friction clutch with some form of actuator.

The automatic clutch suffers from a number of drawbacks. If the automatic

clutch fails, the vehicle is inoperable. There is no fail-safe mode of operation that

permits the continued operation of the vehicle under those conditions. Additionally,

the control system for automatics is not intuitive and may not respond to various

driving situations when specific modes of clutch operation are desired. For example,

the transmission may shift at a time when the rider of the vehicle does not expect it,

which may lead to a loss of control.

In response, the so-called semi-automatic clutch was developed, which

included both a manually-actuated clutch in addition to an automatic clutch. The

known semi-automatic clutch has a problem when switching between the manual and

the automatic modes of operation. During this switching process, when one mode is

switched to the other mode during the disconnection of the clutch, the clutch may

rapidly be engaged, which may cause unexpected acceleration and a jarring

sensation.

In US Patent No. 6,1 70,624, a system is proposed to address connection

shock. This application discloses a semi-automatic clutch that may prevent

connection shock from occurring during the transfer from one mode to another, but

only after the connection of the clutch is finished.



A drawback of the current state of the art in semi-automatic clutches is that

there is a limitation on when the switch may occur between a manual mode and an

automatic mode of operation. This limitation on timing prevents the operator from

having the complete freedom to engage the manual override of the clutch at any time

during operation of the vehicle.

Another drawback of the current state of the art is the complexity of the current

semi-automatic systems. In particular, many alternative systems use a number of

isolated hydraulic circuits, which require a separate reservoir for each hydraulic

circuit. This complexity may increase the chances of mechanical failure during the

prolonged operation that modern vehicles routinely endure, and increase the difficulty

and cost of regular maintenance, and repair in the event of a failure.

There is a need to provide a way of switching between operating modes not

only when the clutch is engaged, but at any time while the vehicle is operating,

smoothly without shock, using a device that contains only one hydraulic circuit and

reservoir.

SUMMARY OF THE INVENTION

An electro-hydraulic control system for a vehicle clutch, comprising:

a sub-assembly, comprising:

a manual hydraulic pressure source,

an automatic hydraulic pressure source, and

a slave cylinder that actuates a clutch,

with both the automatic hydraulic pressure source and the manual

hydraulic pressure source hydraulically feeding the slave cylinder; and

a reservoir; and

an isolation valve, connected hydraulically with the reservoir;



wherein the isolation valve isolates the reservoir from the sub-assembly during the

actuation of either the manual hydraulic pressure source or the automatic hydraulic

pressure source.

A controller, connected energetically to the isolation valve, the manual hydraulic

pressure source, and the automatic hydraulic pressure source, actuates the isolation

valve prior to the actuation of either the manual hydraulic pressure source or the

automatic hydraulic pressure source so that the reservoir becomes isolated from the

sub-assembly.

The controller, upon receiving a signal from the manual hydraulic pressure source,

freezes the flow from the automatic hydraulic pressure source. Alternatively, the

controller, upon receiving a signal from the manual hydraulic pressure source,

dynamically controls the flow from the automatic hydraulic pressure source so as to

transmit mechanical feedback through the manual hydraulic pressure source to a

human operator.

An electro-hydraulic control system for a vehicle clutch, comprising:

a first sub-assembly, comprising:

an automatic hydraulic pressure source, and

a slave cylinder that actuates a clutch;

a second sub-assembly comprising:

a manual hydraulic pressure source,

a reservoir, connected hydraulically with the manual hydraulic pressure

source, and

a valve interposed between the manual hydraulic pressure source and

the reservoir, the valve isolating the reservoir when the manual clutch

cylinder is actuated; and



an isolation valve, connected hydraulically with the first sub-assembly and the

second sub-assembly;

wherein both the automatic hydraulic pressure source and the isolation valve connect

hydraulically to the slave cylinder, and the isolation valve isolates the first sub-

assembly from the second sub-assembly during the actuation of the automatic

hydraulic pressure source.

The manual hydraulic pressure source comprising a manual clutch cylinder

connected mechanically to a clutch lever, the clutch lever being moved using direct

human effort, wherein the reservoir is proximate the manual clutch cylinder and

connected hydraulically with the manual clutch cylinder, and the valve is interposed

between the manual clutch cylinder and a reservoir, the valve isolating the reservoir

when the manual clutch cylinder is actuated.

A controller, connected energetically to the isolation valve, the manual hydraulic

pressure source, and the automatic hydraulic pressure source, actuates the isolation

valve prior to the actuation of the automatic hydraulic pressure source so that the

reservoir becomes isolated from the sub-assembly.

The controller, upon receiving a signal from the manual hydraulic pressure source,

freezes the flow from the automatic hydraulic pressure source. Alternatively, the

controller, upon receiving a signal from the manual hydraulic pressure source,

dynamically controls the flow from the automatic hydraulic pressure source so as to

permit the depression of the clutch lever.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be described by way of example and with

reference to the drawings in which:

Figure 1 is a schematic view of the invention;

Figure 2 is a cross-sectional view of an embodiment of the invention showing

the slave cylinder and valve means, when the clutch is engaged;



Figure 3 is a cross-sectional view of an embodiment of the invention showing

the slave cylinder and valve means, when the clutch is disengaged by the automatic

hydraulic pressure source; and

Figure 4 is a cross-sectional view of an embodiment of the invention showing

the slave cylinder and valve means, when the clutch is disengaged by the manual

hydraulic pressure source.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is one embodiment of the invention. Figure 2 is a cross-sectional

view of a second and preferred embodiment of the invention, at rest. Figure 3 shows

the embodiment in Figure 2 when the primary hydraulic pressure source is actuated.

Figure 4 shows the embodiment in Figure 2 when the manual hydraulic pressure

source (the manual override) is actuated. The basic mechanism involves connecting

a manual hydraulic pressure source 100 together with an automatic hydraulic

pressure source 113 into a slave cylinder 115 so that when either pressure source is

actuated, the clutch 130 is disengaged.

The manual hydraulic pressure source 100 and the automatic hydraulic

pressure source 113 may be connected to a tee connection 111 through a manual

hydraulic circuit line 109 and an automatic hydraulic circuit line 112, respectively.

From the tee connection 111, the flow from either pressure source would travel into

the slave cylinder 115, and force a piston 116 to travel. The movement of the piston

116 in turn places pressure on a push rod 121 that travels through the engine casing

114 to a friction clutch 130. A master cylinder piston 101 , connected to the clutch

lever 102, compresses the fluid in a master cylinder within the manual hydraulic

pressure source 100.

An isolation valve 110 may be interposed between the manual hydraulic

pressure source 100 and the tee connection 111 so as to ensure that when the

automatic hydraulic pressure source 113 is activated, there may not be backflow

along the manual hydraulic circuit line 109 into the manual hydraulic pressure source

100.



A control system (not shown) may be connected to the manual hydraulic

pressure source 100 through a clutch switch 108 or other similar sensor so that the

control system is signaled upon the actuation of the manual hydraulic pressure

source 100 by a clutch lever 102. The control system may also be connected to the

slave cylinder 115 through a position sensor 120, which measures the position of the

piston 116 within the slave cylinder 115. The control system may also be connected

to the isolation valve 110 to ensure the proper and timely activation of the isolation

valve 110 during the actuation of the automatic hydraulic pressure source 113, and

the deactivation of the isolation valve 110 when the pressure from the manual

hydraulic pressure source 100 exceeds that present at the tee connection 111, , and

whenever neither pressure source 100 113 is actuated and the system is at rest.

The control system may be connected to the automatic hydraulic pressure source

113 to determine its state at any given time.

A reservoir 103 may be located at the manual hydraulic pressure source 100

so that when the master cylinder piston 101 travels past the reservoir tie-in point 107

during actuation, the master cylinder piston 101 seals off the reservoir from the rest

of the system, preventing backflow to the reservoir 103 during an override event.

The connection of the hydraulic lines 112 109 to the various hydraulic

components 100 115 113 may be made using banjo fittings 106 118, which may be

sealed in place using crush washers 104 105 and bolts.

The slave cylinder 115 may be affixed to the engine casing 114. The slave

cylinder 115 contains the piston 116. The piston 116 may be biased by a biasing

spring 117 when the system is at rest. The slave cylinder 115 may incorporate a

bleed screw 119, which allows the system to be easily bled of trapped air bubbles

during maintenance.

During automatic operation of the clutch, upon determining that the clutch

needs to be disengaged, the controller first activates the isolation valve 110, so as to

prevent backflow into the reservoir 103 and the manual hydraulic pressure source

100. The controller next actuates the automatic hydraulic pressure source 113,

which delivers pressure to the slave cylinder 115 and disengages the clutch 130.



Once shifting of the transmission is completed, the clutch 130 may be reengaged by

relaxing the pressure from the automatic hydraulic pressure source 113, which allows

the piston 116 to return to a neutral position. Isolation of the manual hydraulic

pressure source may no longer be required after the piston 116 returns to a neutral

position and the automatic hydraulic pressure source 113 stops providing pressure,

so the isolation valve 110 deactivates. This permits the system to equilibrate after

each disengagement of the clutch, making it more tolerant of environmental changes

and small leaks.

During manual operation of the clutch, the operator depresses the clutch lever

102, which both slides the master cylinder piston 101 and activates the clutch switch

108. The master cylinder piston 101 both isolates the reservoir 103 and delivers

pressure to the slave cylinder 115. The isolation valve 110 remains deactivated

throughout this operation, and the automatic hydraulic pressure source 113 remains

static. Pressure on the piston 116 disengages the clutch 130. Once shifting of the

transmission is completed, the clutch 130 may be reengaged by relaxing the clutch

lever 107, which allows the piston 116 to return to a neutral position.

During a manual override of an automatic shifting event, the isolation valve

110 may be activated, followed by actuation of the automatic hydraulic pressure

source 113 , of the normal automatic operation described above. The operator may

then depress the clutch lever 102 to override the clutch. Pressure may build in the

manual hydraulic circuit line 109 as the operator squeezes, until the pressure in the

manual hydraulic circuit line 109 exceeds that of the automatic hydraulic circuit line

112, triggering an override event. During an override event, the check valve

contained within the isolation valve 110 may open, permitting the flow of fluid from

the manual hydraulic pressure source 100 into both the slave cylinder 115 and the

automatic hydraulic pressure source 113 . Sensors, such as the clutch switch 108,

may signal the controller that there is an override event in progress. The controller

may freeze the automatic hydraulic pressure source 113, or alternatively may allow

the automatic hydraulic pressure source 113 to absorb a volume of fluid at a rate

equal to that being displaced by the master cylinder piston 101 as the clutch lever



102 is depressed. The later option is preferable, as it may provide the operator with

feedback though the clutch lever 102, and may smooth the transition between the

automatic and manual states.

The preferred embodiment shown in Figure 2 integrates a number of the

elements shown in Figure 1 into an assembly integral to the housing of the slave

cylinder 200. Specifically, the tee connection 111 and the isolation valve 110 may be

incorporated into the slave cylinder 200 to make the system easier to install and

maintain. The isolation valve 110 has taken on the form of a pilot operated - poppet

type solenoid valve.

A manual pressure source (not shown) may be connected through the manual

hydraulic circuit line 207 to the slave cylinder 200. This manual pressure source

could take the form of the manual hydraulic pressure source 100 or a variation

thereof such as any hand or foot operated lever or button assembly, or any

mechanically operated pressure source that when actuated isolates the system

reservoir (not shown).

An automatic hydraulic pressure source (not shown) may be connected

through the automatic hydraulic circuit line 206 to the slave cylinder 200. Both circuit

lines may be connected to the slave cylinder using a banjo fitting 216 and crush

washers 212 213 as shown in Figure 2 .

The isolation valve 203 may comprise a valve body 217, a solenoid coil 219, a

solenoid armature 220 connected to a plunger 218, and a poppet 208. The poppet

may contain orifices that act in conjunction with the plunger 218 to form a pilot valve

209 within the poppet 208. The pilot valve 209 may be biased with a biasing spring

210 to be open when the system is at rest, as shown in Figure 2 . On assembly, the

isolation valve 203 may be passed though the banjo fitting 221 connected to the

automatic hydraulic circuit line 206, the banjo fitting 221 having crush washers 222

223 on either side, through the slave cylinder 200 housing, and through the banjo

fitting 216 connected to the manual hydraulic circuit line 207, the banjo fitting 213

having crush washers 2 11 212 on either side. A capping nut 215 may be used to fix

the isolation valve 203 and the banjo fittings 216 in place. A bleed screw 214 may be



included to allow trapped gas bubbles to escape during maintenance or repair of the

system. A circuit isolation seal 2 11 may be placed on the outside of the isolation

valve 203 so that there is no leakage between the circuit lines 207 206 along the

outside of the valve.

The slave cylinder 200 may be affixed to the engine casing 204. The slave

cylinder 200 contains the piston 201 . The piston 201 may be biased by a biasing

spring 202 when the system is at rest. During actuation of either or both of the

pressure sources, the piston 201 may travel, putting pressure on the push rod 205,

and disengaging the clutch.

When the system is at rest, and neither pressure source is actuated, the

poppet 208 and the plunger 218 may be positioned as shown in Figure 2. The

biasing spring 210 may hold the pilot valve 209 open. The solenoid coil 219 may not

be energized, the solenoid armature 220 may be in a neutral position, and the

plunger 218 may be in a retracted position relative to the poppet 208, so the pilot

valve 209 may be in an open position. Fluid in all pathways may be relaxed.

In Figure 3, the automatic hydraulic pressure source is actuated. The solenoid

coil 219 may be energized, the solenoid armature 220 may be in a forward position,

and the plunger 218 may be in an engaged position relative to the poppet 208, so the

pilot valve 209 may be in a closed position. The poppet 208 may be held closed by

the force from the energized solenoid though the plunger 218 and pilot valve 209

combined with the pressure differential across the poppet 208. Fluid may be

permitted to flow from the automatic hydraulic pressure source along the automatic

hydraulic circuit line 206 around the isolation valve 203 and into the slave cylinder

200. The piston 201 may move under pressure as the fluid flows into the slave

cylinder 200.

In Figure 4, the manual hydraulic pressure source is actuated while the

automatic hydraulic pressure source is actuated. Pressure may build up in the

manual hydraulic circuit line 207. When the pressure in the manual hydraulic circuit

line 207 exceeds that in the automatic hydraulic circuit line 206 and the pressure

provided by the energized solenoid though the plunger 218 and though the pilot valve



209, the poppet 208, pilot valve 209, and the plunger 218 may all be forced

downwards, permitting fluid to flow from the manual hydraulic circuit line 207 though

the isolation valve 203 into both the automatic hydraulic circuit line 206 and the slave

cylinder 200. This flow of fluid may maintain pressure on the piston 201 , keeping the

clutch disengaged. The automatic hydraulic pressure source may absorb a volume

of fluid at a rate equal to that being displaced by manual hydraulic pressure source,

providing the operator with feedback though the clutch lever 102, and smoothing the

transition between the automatic and manual states.

A digital controller may be used, reading in data from sensor inputs such as

switches and position sensors, and writing data to actuators such as relays and

solenoids. An analog circuit may be used to support the digital controller. Position

sensors, pressure transducers, or switches may be used to detect the states of the

valves and cylinders, including to detect manual operation during normal operation,

and may be used by the controller to disable any automatic clutch operation except

during engine damaging conditions.

The isolation valve 110 may be replaced with a simple on/off valve (not shown)

that blocks flow during the activation of the automatic hydraulic force 100. Such a

variant may require precise timing from the controller.

In one embodiment, the isolation valve and the reservoir are hydraulically

connected with the hydraulic circuit formed between the manual hydraulic pressure

source, the automatic hydraulic pressure source, and the slave cylinder, instead

having the manual hydraulic pressure source interposed between the isolation valve

and the reservoir, as described above.

It will be appreciated that the above description relates to the preferred

embodiments by way of example only. Many variations on the system and method for

delivering the invention without departing from the spirit of same will be clear to those

knowledgeable in the field, and such variations are within the scope of the invention

as described and claimed, whether or not expressly described.



CLAIMS

What is claimed is:

1. An electro-hydraulic control system for a vehicle clutch, comprising:

a . a sub-assembly, comprising:

i . a manual hydraulic pressure source,

ii. an automatic hydraulic pressure source, and

iii. a slave cylinder that actuates a clutch,

with both the automatic hydraulic pressure source and the manual

hydraulic pressure source hydraulically feeding the slave cylinder; and

b. a reservoir; and

c . an isolation valve, connected hydraulically with the reservoir;

wherein the isolation valve isolates the reservoir from the sub-assembly during the

actuation of either the manual hydraulic pressure source or the automatic hydraulic

pressure source.

2. The electro- hydraulic control system of claim 1, wherein a controller,

connected energetically to the isolation valve, the manual hydraulic pressure source,

and the automatic hydraulic pressure source, actuates the isolation valve prior to the

actuation of either the manual hydraulic pressure source or the automatic hydraulic

pressure source so that the reservoir becomes isolated from the sub-assembly.

3 . The electro- hydraulic control system of claim 2 wherein the controller, upon

receiving a signal from the manual hydraulic pressure source, freezes the flow from

the automatic hydraulic pressure source.

4. The electro- hydraulic control system of claim 2 , wherein the controller, upon

receiving a signal from the manual hydraulic pressure source, dynamically controls



the flow from the automatic hydraulic pressure source so as to transmit mechanical

feedback through the manual hydraulic pressure source to a human operator.

5 . The electro- hydraulic control system of claim 1, wherein the actuation of the

manual hydraulic pressure source is detected using any one or a combination of

position sensors, pressure transducers, or clutch switches.

6. An electro-hydraulic control system for a vehicle clutch, comprising:

a. a first sub-assembly, comprising:

i . an automatic hydraulic pressure source, and

ii. a slave cylinder that actuates a clutch;

b. a second sub-assembly comprising:

i . a manual hydraulic pressure source,

ii. a reservoir, connected hydraulically with the manual hydraulic

pressure source, and

iii. a valve interposed between the manual hydraulic pressure

source and the reservoir, the valve isolating the reservoir when

the manual clutch cylinder is actuated; and

c . an isolation valve, connected hydraulically with the first sub-assembly

and the second sub-assembly;

wherein both the automatic hydraulic pressure source and the isolation valve connect

hydraulically to the slave cylinder, and the isolation valve isolates the first sub-

assembly from the second sub-assembly during the actuation of the automatic

hydraulic pressure source.

7 . The manual hydraulic pressure source of claim 6, comprising a manual

clutch cylinder connected mechanically to a clutch lever, the clutch lever being



moved using direct human effort, wherein the reservoir is proximate the manual

clutch cylinder.

8. The electro- hydraulic control system of claim 7, wherein the manual clutch

cylinder is a single acting hydraulic cylinder comprising a piston and a bore in which

the piston travels.

9. The electro- hydraulic control system of claim 8 , wherein the reservoir is

connected hydraulically with an aperture on the single acting hydraulic cylinder, and

the valve comprises the piston and the aperture, the piston traveling upon actuation

of the single acting hydraulic cylinder over the aperture, the piston blocking the

aperture during actuation and preventing the flow of fluid to or from the reservoir.

10. The electro- hydraulic control system of claim 6, wherein a controller,

connected energetically to the isolation valve, the manual hydraulic pressure source,

and the automatic hydraulic pressure source, actuates the isolation valve prior to the

actuation of the automatic hydraulic pressure source so that the reservoir becomes

isolated from the sub-assembly.

11. The electro- hydraulic control system of claim 10, wherein the controller, upon

receiving a signal from the manual hydraulic pressure source, freezes the flow from

the automatic hydraulic pressure source.

12. The electro- hydraulic control system of claim 10, wherein the controller, upon

receiving a signal from the manual hydraulic pressure source, dynamically controls

the flow from the automatic hydraulic pressure source so as to permit the depression

of the clutch lever.

13 . The electro- hydraulic control system of claim 6 , wherein the isolation valve is

a pilot operated, poppet solenoid valve.

14. The electro- hydraulic control system of claim 13 , wherein the poppet solenoid

valve is affixed directly onto the slave cylinder.



15 . The electro- hydraulic control system of claim 14, wherein banjo fittings with

crush washers placed between the banjo fittings are used to connect the pressure

lines from the automatic hydraulic pressure source and the manual hydraulic

pressure source.

16. The electro- hydraulic control system of claim 6, wherein the isolation valve

and the slave cylinder are integrated together within a housing.

17. The electro- hydraulic control system of claim 17 , wherein the housing is

attached to an engine casing.

18. The electro- hydraulic control system of claim 6, wherein the actuation of the

manual clutch cylinder is detected using any one or a combination of position

sensors, pressure transducers, or clutch switches.

19. The electro- hydraulic control system of claim 6, wherein the isolation valve is

replaced by a stop.
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