
5 

- l -

DQOST PRESSURE CQNTROL 

EIELQ OE IHE INYENTION 

The present invention relates to an apparatus and 

method of boost pressure control in the delivery o! air co 

support combustion in a qas fuelled internal combustion (IC) 

engine. The invention relates more parcicularly, but not: 

exclusively, to boos~ pressure control in an (IC) engine which 

has been converted from operation on diesel fuel to a gaseous 

fuel by the addition of a qas delivery system and a _spark 

10 iqnLtion system. The invention is also applicable to a so­

called dual fuel enqine in which a small amount of pilot fuel, 

such as diesel fuel. is used insteac\ o! spark ignition to 

initiat.e combustion of gaseous fuel. In each case, air is 

delivered to the enqine to support combustion of the fuel. 

lS BACKGRO(JNQ TO IKE INYENIIO~ 

When an engine is operating on diesel !uel, t.he power 

· .r output. of· the engine is governed by smoke emissions in che 

exhaust.. To increase the power of the engine. t.he amount. of 

diesel :fuel burnt in each enqine cycle needs co be increased, 

20 but. chis creaces unacceptal:lle dense black exhaust emissions, 

as the relacive proportion ot diesel fuel to air is increased. 

Typically, the maximum a.mount: ot: diesel tuel which can be 

introduced int:o che engine betore che exhausc emission becomes 

unacceptable is only about. 70% of tile maximum which can undergo 

25 complete combustion in tile engine wich the corresponding a.mount 

ot: air which is induced into the engine. Hence t:he power 

out~ut of the engine is limiced. 
When an engine is operacinq on gaseous :fuel., the 

enqine does not suffer t:rom Che same exhaust. problem. and hence 

JO up to 100% of the maximum proportion of gaseous fuel to air 

Which can be completely combusted in the corresponding amounc 

of air. can ba introduced into t.he enqine. so that the engine 

can develop ma,xi.mum power: 

To overcome the exhaust emission problems with 

35 conventional diesel engines, a turbocharging or supercharging 

sysceni may l:>e used. Conveneionally, 1n a · tur.bochar~ed 
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arrangement, a turbine wheel is operated by the exhaust gasses 
of the engine, and the turbine wheel in turn rotates an air 
compression wheel~ In a supercharged arrangement, such an air 
compression wheel is powered by alternative power means such 

5 as a direct mechanical coupling between the air compression 
wheel and an output shaft of the engine, or an auxiliary power 
means. In each case, the air is introduced into the engine 
under compression (boost pressure) so that a greater quantity 
of air is present. Thus more diesel fuel can be introduced 

10 into the engine in each cycle of operation, whilst the 
proportion of diesel fuel to air need not exceed the 70% 
maximum permitted before the exhaust emission becomes 
unacceptable. Because more diesel fuel can be thus introduced, 
the power output of the engine is correspondingly increased. 

15 However, a turbocharging or supercharging system in 
an engine operating on gaseous fuel cannot improve the 
performance of. the engine. In fact, the performance of the 
engine can be severely limited. This is because the. heat 
produced during initial compression of the gaseous fuel/air 

20 mixture before the ignition process is colM\enced, is· greater 
in a charged engine than in an uncharged engine, and the 
additional heat can cause the gaseous fuel/air mixture to 
explode rather than burn progressively, or worse still, the 
mixture can start burning from self-ignition in an uncontrolled 

25 manner before ignition is introduced, and before maximum 
compression is reached. Hence, the power output of the engine 
may be decreased. Therefore, it is usual ·tor an engine 
operating on a gaseous fuel not. to be turbocharged or 
supercharged, or if they are, to a lesser extent than diesel·.-

30 engines. 

35 

SUMMARY OF THE INVENTION 
The present invention was developed with a view to 

providing boost pressure control in the delivery of air to a 
gas fuelled internal combustion engine to achieve improved . . 
performance from.the engine. 

According to one aspect of the present invention 
there is provided a boost pressure control apparatus for 
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controllinq the boost pressure of air .delivered t.o a qas 
fuelled int.ernal combust.ion enqine, the apparatus comprisinq; 

air delivery means for deliverinq air to the enqine 
to suppor~ combustion of a gaseous fuel; 

5 ·air compression means for boosting the pressure of 
air delivered to the engine by said air delivery means· above 
an ambient pressure; and, .. ,: .-

air cont.rol means, responsive to at. least. one 
operating parameter of the engine, for controlling the boost 

10 pressure of air delivered from said air compression means t.o 

the engine whereby. in use. t.he boost pressure can be 
continuously varied in response t.o changes in said at least one 
operating parameter t.o achieve improved performance from the 
engine. 

15 Typically said at least one operating parameter 
includes the engine speed and load. Preferably said at least 
one operating parameter also includes the actual manifold 
absolute pressure. 

In one embodiment. said.air controL means-comprises 
20 a boos.t pressure cont:rol valve which· is operat.ed· under: the 

control of processor means responsive t.o said at. least.· one 
operating ·parameter. Advant.aqeously said boost· pressure 
control valve is· located downst.ream from the air compression 
means, and is adapted t.o dump air direct.ly from an air delivery 

25 line delivering air t.o an inlet manifold of the engine. In . . 
another embodiment. said air cont.rel means cont.rols the boost. 
pressure by controlling the extent to which the air compression 
means boost:s t.he pressure of air delivered t:o the engine". 

Typically t.he air compression means comprises a turbo 
30 charger having a t:urbine which is driven by exhaust. gasses from 

the engine, and said air control means may comprise an exhaust 
cont:rol valve which is operated under the control of processor 
means, responsive t:o said at least one operating paramet:er. for 
directing a variable proportion of the exhaust gasses to the 

33 turbocharger along a first exhaust path and then to an exhausc 

emissions ouciet.. and the remainder along a· second exhaust path 

direct:ly to the exhaust: emissions outlet or to anocher exhaust· 
emissions oucle~. 



.; 

,..... . . SHEET HAS BEEN 
THIS R€PLACED \ 

- 4 -

Advantageously said boost pressure control valve is 
actuated by a variable speed electric motor responsive to a 
control signal from said processor means, and furt~er comprises 
feed-back means for generating a feed-back signal for 

5 transmission to said ·processor means, said.feed back signal 
providing an indication of an operating condition of the boost 
pressure control valve. .. 

Preferably, said air delivery means furt:her comprises 
an air cooling device for cooling the air delivered to the 

10 engine from the air compression mearis. 
The invention is also applicable where the engine is 

a dual fuel engine, in which case the air control means may 
also be responsive to the type of fuel being int:roduced. Where 
a second fuel is diesel fuel, the air control means may be 

15 responsive to control the boost pressure of air .to a maximum 
degree to which the air compression means is capable, when the 
engine is operating on diesel fuel alone. When the engine is 
operating on gaseous fuel, the t:emperature of t:he air delivered 
to engine may be varied from ambient temperature.by a first 

20 amount· which .. is less than a second. amount. by.: which the 

temperature of the air may be varied from .the ambient: 
temperature when t:he engine is operating on diesel fuel or 
another secondary fuel, to achieve optimum conditions. 

According to another aspect of t:he present inventior. 
25 there is provided a method of controlling th~ boost pressure 

of air delivered to a gas fuelled internal combustion engine, 
the method comprising: 

30 

de~ivering air to the engine to support: combustion 

of a gaseous fuel; 
boosting the pressure of air delivered to ~he engine 

above an ambient pressure; and, 
regu1ating the boost pressure of air delivered to the 

engine responsive to at least: one operating parameter of the 

engine whereby,_in use, the boost pre~sure can be continuously 
35 varied in_ response t:o·changes in said at least one operating 

parameter to achieve improved performance from the engine. 
Preferably, the method further comprises cooling the 

air deliver~d to the engine after said step of boosting ~he 
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pressure of tfi~ air above an ambient pressure. 

BRIEF DESCRIPTION OF THE DBAWINGS 
In order to facilitate a better understanding of the 

nature of t;he invention, several embodiments.of boost pressure 
5 control apparatus and method will now be described in detail. 

by way of example only.· with reference to accompanying drawings 
in which: 

Fig. l is a functional block diagram of one 
embodiment of a boost pressure control apparatus according to 

10 the invention; 
Fig. 2 (a). (b) and (c) are graphical representations 

of manifold absolute pressure as a function of eng:i.ne speed and 
load/torque used for comparing the boost pressure control 
according to the invention with the prior art; 

lS Fig. 3 is a schematic representation of a second 
embodiment of a boost pressure control apparatus according to 
the invention: and, 

· Fig. 4 {a) and (b) are a side elevation.and section 
view re·specti.vely of an embodinient of a boost: pressure control 

20 valve employed··-in the apparatus of Fig. 3. 

DETAILED DESCRIPTION OE PREFERRED EMBODIMENTS 
Referring t:o Fig. l, a spark ignited internal 

combustion engine is illustrated diagrammatically at 10. The 
engine 10 is capable of operating on a gaseous fuel, and is 

25 provided with a gas delivery system 12 for controlling the 
delivery of gaseous fuel from a gas reservoir 14. via ·a gas 
delivery line · 16 to a fuel inlet 18 of the engine. Gas 
delivery system 12 is under the control of an engine management 
system 20 via control line 25. The gaseous fuel is introduced 

30 into the engine 10. as is well known in the art. during the 
induction .part "of the duty-cycle of the engine, along with air. 
The engine management system 20 delivers a signal via ignition 

·control line 22 to a spark ignition system 24, which causes the 
fuel introduced into the engine to be ignited and hence provide 

35 the power part: of the engine duty cycle. In this embodimen:;. 
air to supp~F~ combustion· is delivered co the engine through 
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air inlet 26, for example, the inlet manifold of the engine, 
via air throttle means 28 which is also under the control of 
the engine management system (EMS) 20 via throttle control line 
30. Air . throttle means 28 may comprise, for example, a 

5 manifold valve for controllinq the manifold absolute pressure. 
Air is delivered to inlet 26 via air throttle means 

28 from an air compression m~ans 32 which in this embodiment 
comprises a turbocharger system. Air at ambient pressure is 
supplied to the turbocharger 32 through an air delivery line 

10 34 from an air filter 36, which is open to atmosphere. Air 
delivered to the turbocharger 32 may be warmed by contact with 
a hot part of the engine 10. The turbocharger 32 comprises a 
turbine wheel 38 which is driven by exhaust gasses produced as 
a result of combustion in the engine 10. Turbine wheel 38 

15 turns a compressor 40 by means of drive shaft 42. Compressor 
40 boosts the pressure of air delivered to the engine 10 via 
air throttle means 28, above an ambient pressure. Sensor 44 
senses the boost air pressure and temperatur·e in the boo.st air 
delivery line 46 and provides a feed-back signal indicative of 

20 the boost air pressure and temperature to the EMS 20 via 
control line 48. 

Exhaust gasses exit from the engine 10 via an exhaust: 
outlet SO to exhaust control means 52 through an exhaust 
delivery line 54. Exhaust control means 52 is part of an air 

25 control means 56 which is responsive to at least one operating 

parameter of the engine, for controlling the boost pressure of 
air delivered from the turbocharger 32 to the engine. Air 
control means 56 also comprises the EMS 20. Exhaust control 
means 52 may be, for example, a waste gate butterfly valvel 

30 which is operative ·to direct a proportion of the exhaust gasses 
to the turboc::harger 32 along a first exhaust path 58, and the 

remainder of the exhaust gasses directly to an exhaust outlet 
60 along a second exhaust path 62 through a silenc~r 64. The 
exhaust gasses which are diverted to the turbocharger 32, exit 

35 from the turbocharger 32. via another exhaust path 66 to the 
silencer 64. 

The operation of the waste gate valve 52 is under the 
·control of EMS 20 via control line 68 for controlling the 
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proportion of exhaust gasses diverted to turbo- charger 32, and 
hence controls the extent to which the turbo- charger 32 boosts 
the pressure ot air delivered to the engine. The amount of 
compression of the air depends on the proportion of the e:.ichaust 

S gasses diverted to the turbocharger 32. which is var~able when 
the engine is'operating on gaseous fuel under the control of 
(EMS) 20. Typically, (EMS) 20 comprises a micro processor 
which is responsive to engine speed, provided by an engine 
speed input signal via signal line 70, and also the required 

10 engine demand or load, which may be measured or determined from 
the position of the engine governor or throttle. to provide an 
input signal via signal line 72 to EMS 20. The position of the 
butterfly flap in valve 52 can be altered to vary the 
proportion of the exhaust gasses fed to the turbocharger 32, 

15 by a pneumatic ram which may be powered by compressed air 
derived. for example, from an air braKe circuit of a vehicle 
in which the engine 10 may be provided. 

Operation of the engine 10 shown in Fig. l will now 
be described. The position of the exhaust control valve 52 is 

20 controlled in such a manner that a proportion of the exhaust 
gasses pass frQm.the engine 10 directly to the silencer 64 and 
hence to the exhaust outlet 60, according to predetermined 
settings derived from (EMS) 20 which optimises the ·boost 
pressure of air delivered to the engine. The proportion of 

25 exhaust gas diverted to turbocharger 32 may vary from zero to 
a greater proportion of the exhaust gas flow and is dependen~ 
on the explosive or uncontrolled. ignition potential of the 
engine operating regime. The amount of the compression of the 
air. or boost pressure. is preferably maintained below a level~ 

30 which can cause problems with uncontrolled burning of the 
. . 

gaseous fuel, but at a level . to at least maintain the 
efficiency of, and typically improve the efficiency of. the 
engine when operating on diesel fuel, or when operating on a 
gaseous fuel, such as natural gas or liquid petroleum gas. 

35 A second embodiment of the invention will ·now be 
described with reference ~o Fig. 3. 

The boo.st pressure control apparatus illustrated in 
Fig. 3 comprises air delivery means 74 for delivering air to 
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a qas fuelled internal combustion enqine 76 to support 
combustion of a gaseous fuel therein. In this embodiment, air 
delivery means 74 comprises an air delivery line 78 and an air 
cooling device 80, or intercooler for cooling the air prior to 

5 its delivery to the engine. Boost pressure is provided by air 
compression means 82 in the form of a turbocharger, which is 
driven by exhaust gasses from the engine 76 in a similar manner 
to the turbocharger 32 of the embodiment illustrated in Fig. 
1. Air delivery means 74 further comprises a manifold valve 

10 81 for controlling the volume of air delivered to the engine 
via the inlet manifold 84. 

The boost ·pressure control apparatus further 
comprises air control means comprising a boost. pressure control 
valve 86 for controlling the boost pressure of air delivered 

15 from the turbocharger 82 to the engine. The air control means 
further comprises a processor means (not illustrated) which is 
responsive to at least one operating parameter of the engine 
for controlling the operation of the boost pressure central 
valve 86. In this embodiment, the boost pressure control valve 

20 86 is located downstream from the turbocharger" 82 and 
intercooler 80, and is adapted to dump air directly from the 
air delivery line 78 prior to its delivery to the inlet 
manifold 84 of the engine. Dumped air exits to atmosphere f~om 
the boost pressure control valve 86 via orifice 88 located in 

25 a side wall of the valve housing 90. Fig. 4 is a detailed 
enlargement of the boost pressure control valve 86 employed in 
the apparatus of Fig. 3. 

The boost pressure control valve 86 is mounted onto 
a section ot aluminium tube 92 which connects in line with the1 

30 air delivery line 78. (Fig. 3-). A valve seat 94 is located over 
an aperture 96 provided in the tube 92 through which air is 
dumped from.the air delivery line 78 by the boost pressure 
control valve 86. A· valve plate 98 is driven by the shaft 100 

of an electric stepper motor 102. The stepper motor 102 is a 
JS variable speed electric m6tor which is responsive to a control 

signal from the p~ocessor means (not illustrated), for lifting 
the valve plate 98 so as to open or close the aperture 96 to 
varying degrees. A rubber seal 104 is provided between the 
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valve Pl.a1:e 98 and valve seat 94. A pih 106 which is !ixed to 

t.he valve seac 94 serves to prevent the valve plate 98 from 

routing as the motor moves the lead screw (sha:ft. 100). so ·that. 

as mo1:0r 102 rot.at:es,. shaft 100 and valve plat.e 98 move axially 

S to open or .. close aperture 96. A second pin. 108 on shaft 100 

limit:.s 'the axial movement o! the shaft 100 and valve plat:e 98 

in a direction towards mocor 102. 

Feed-back means in t.he form of a pot.entiometer 110 

is mounted above t:he electric motor 102, and is mechanically 

lO coupled to shaft. 100. Potentiometer 110 generat.es a feed-back 

signal for transmission to the processor means, the feed-back 
signal providinq an indication ot an operat.inq condition ot t.he 

boost. pressure control valve. 
The stepper mot.or 102 in this embodiment of the boost 

15 pressure control valve is configured co drive at two different 

sec speeds: a low speed for when the boost. pressure is close 

to a set. value, ·and a high speed when t.he actual boost. pressure 

is significantly ··different. from the sec value. When the actual 

boost pressure is t.he same as or only slightly great.er than or 

20 ~ess t.han t.he. set ·value. the motor remains st.ationery·. This 

form of differential control of the stepper motor 102 minimises 

unstable ·operation of t.he boost pressure cont:rol valve 86. ·The 

opera-cion of t.he boost. pressure concrol valve 86 is as follows. 

The boost pressure control valve 86 is directed co 
25 con-crol boosc pressures as determined by t.he processor means. . . . 

cypically incorporat:ed in an eleccronic engine manaqemen~ 

syst.em. as a tunccion of ac lease one operacing parameter of 
Che engtne. tor example. engine speed and load. Generally, 

high loads · call tor high boost: pressures, so that: i! t.he 
JO Press·ure is coo low t.he ·.ralve will shuc. As t:he boost: pressure 

builds up it: is perm.it.Ced co rise slightly above the desired .. 
pressure be:fore tile boost pressure cont.rel valve is opened. 

It the boosc pressure as detected by a pressure sensor (not 

illuscrated. but: similar t:o sensor 44 in Fig. 1) is too hi~h. 

3 5 'Che action ot dumping ~ir trom the air deli very line connected 

l:o 1:he inlet manifold has two outcomes: 
( l) The pressure of air in t:he '11anitold st.arcs ~o 

decrease. (a.kin ~o a load or parl:ia.l short: circuit): and. 
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(2) The mass flow of air throuqh the engine and the 
turbine of turbocharger 82 decreases, thereby lowering its 
output. and slowinq compressor speed. The mass air flow through 
the compressor is great.er than the mass fl.ow through the 

S turbine and therefore absorbs extra power. ~he net effect is 
t:.hat a new operating point of t.he engine is at.t.ained but at a 
lower boost pressure than before. 

The feed-back signal from potentiometer 110 can be 
used tor internal diagnostics within the enqine management. 

10 system t.o check that the boost pressure cont:rol valve is moving 
as directed, and is fully closed during particular operational 
conditiOil.Ji of the engine, for example, during overrun (throttle 
posit.ion zero but engine speed high. ie , when· vehicle is 
driving the engine) . 

15 From Fig. 3 it can be seen that. t:he air control 
syst:em for engine 76 encompasses two discreet systems which 
work together. namely, a manifold valve position system and a 
boost pressure control system as described above. These two 
sub-systems are generally required for a turbocharged engine. 

20 The first: enables operation at. low manifold absolute pressures. 
ie. below atmospheric pressures. The actual position of the 
manifold valve is determined by engine· t.est:ing and/or design 
parameter requirements. If engine load or output is 
sufficiently high the turbocharger 82 will supply the engine 

25 with pressurised air. ie, boosted above atmo~pheric pressure. 
In order to achieve the desired gas/air rat:io and load it is 
necessary to control the boost pressure to an optimum value. 

Turbocharger 82 is a passive device and responds in 
a posit.ive feed-back sense · t.O exhaust mass flow rate and 

JO t.emperature. ie. t.he higher t.he flow rat.e t.he higher the boost 
pressure. The required level of boost pressure or manifold 
valve posit.ion is calculated by the engine managemen~ system 
via a look-up t.able as a ·primary function of percentage full 
load and speed. The advantaqe of this form of cont:rol is that 

35 t.he cont.rol is imposed on.the turbocharger 82 as required. ie. 
t.he nat.ural performance or charact.eristics of the curbocharger 
62 are overridden. This may be concrast.ed wit.h a simple fixed 
boost. pressu~9·concrcl syste~. somet.imes cailed a waste qate 
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valve, which is a mechanical system where direct action of 
boost pressure opens up an exhaust by pass valve upstream of 
the turbocharger and modulates the boost pressure to a fixed 
maximum value. In this case, a portion of the load-speed 

5 envelope would be truncated to a set boost pressure-
The improved. control over engine performance which 

is achievable using the boost pressure control apparatus and 
method according to the invention, is best illustrated with 
reference to the graphical rep~esentations of manifold absolute 

10 _pressure as a function of engine speed and load/torque provided 
in Fig.s 2 (a), (b) and (c). 

Fig. 2 (a) illustrates a torque curve with manifold 
absolute pressure isobars superimposed thereon, for an engine 
having no boost pressure control, for example, a turbocharged 

15 diesel engine. At maximum speed the turbocharger provides 
maximum boost pressure. (2.0 in Fig. 2 (a)). 

Fig. 2 (b) illust.rates the manifold absolute pressure 
in response to changes in engine speed and torque/load. for a 
turbo-char_ge engine incorporating a known waste gate fixed 

20 pressure bypass valve. Whenever the manifold absolute pressure 
exceeds a predetermined value the waste gate valve is opened 
resulting in a constant pressure region in the engine torque 
curve. (Shown as 1.6 in Fig. 2 {b)). 

Fig. 2 (c) illustrates the typical boost pressure 
25 control BPC region for a turbocharged engine in wh~ch tile boost 

pressure is controlled as a function of load and speed in 
accordance with the invention. Boost pressure .control in 
accordance with the invention enables the boost pressure to be 
continuously varied in response to changes in engine speed and1 

30 load to achieve improved performance from tile engine. 
The boost pressure control may also be effected in 

response to changes in other operating. parameters. of the .. 
engine, for example, the manifold absolute pressure, the 
pressure and temperature of the gaseous fuel; air temperature, 

35 engine phase and battery voltage. . . 
Now thac several embodiments of the boost pressure 

control apparatus according to the invention have been 
described in detai1. numerous modifications and variations will 
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suggest themselves to persons skilled in the mechanical arts. 
For example, in place of a turbocharger, if desired a 
supercharger may be employed as the air compression means. In 
such an arrangement. the amount of air delivered to the super 
charger may ~e varied responsive to an operating parameter of 
the engine, ··and the charged air may be mixed with naturally 
aspirated air prior to delivery to the eng~ne so that: the 
degree of compression of the air actually delivered to the 
engine can be varied. Furthermore. although a preferred form 

10 of boost pressure control valve has been described in det:ail, 
any suitable valve means can be provided to enable a variable 
proportion of charged air to be delivered to the engine. The 
valve means may comprise a closure member movable by an air 
vane or other actuating member. For example, where an air vane 

15 is provided, the compressed air to operate the pneumatic ram 
may be derived from an air brake system of the vehicle in which 
the engine may be used. ~lternatively. the actuating member 
may comprise an hydraulic actuator, the fluid to operate the 
a~tuator being derived from pressurised lubricating oil of the 

20 engine. All such variations and modificat:ions ire ·to be 
considered within the scope of the present invention, the 
nature of which is to be det:ermined from t:.lle foregoing 
description and the appended claims. 
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-THIS SHEET HAS BEEN 

REPLACED 

THE c:I.A±Ms DEFINING THE INVENTI6N ARE AS FOLLOWS:-

l. A boost pressure control apparatus for controlling 

the boost pressure of air delivered to a gas fuelled internal 

combustion engine, the apparatus comprising; 

S air delivery means for delivering air to the engine 

10 

to support combustion of a gaseous fuel; 

air compression means for boosting the pressure of 

air delivered to the engine by said air delivery means above 

an ambient pressure; and. 
air control· means. responsive to at least one 

operating parameter of the engine. for controlling the boost. 

pressure of air delivered from said air compression means to 

the engine whereby. in use. the boost pressure can be 

continuously varied in response t.o changes in said at. least one 

15 operating parameter to achieve improved performance from the 

engine. 

2. · A boost. pressure control apparatus as. claimed in 

claim l. wherein .said air control means· comprises· a boost 

pressure control valve which is operated under the ·control of 

20 processor means responsive t.o said at least one operating 

parameter. 

3. A boost press.ure control apparati+s as claimed in 

claim 2. wherein said boost pressure control valve is located 

downstream from the air· compression means. and is adapted to 

25 dWllp air directly from an air delivery line delivering air t.o 

an inlet. mani~old of the engine. 

4. A .boost. pressure control apparatus as claimed in 

claim 3, wherein said boost pressure control valve is accuaced 

by a variable speed electric mot.or responsive to a control 

30 signal from said processor means. 

S. A boost pressure control apparatus as claimed in 

claim 4. wherein said boost pressure control valve furt:her 

comprises f~~d-back means for generating a feed-back· siqnal tor 

. --~-----···· .. 
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transmission to said processor means, said feed .back signal 

providing an indication of an operating condic.ion of the boost 
pressure control valve. 

6. A··inethod of controlling the boosc.. pressure of air 

S delivered to a gas fuelled internal combustion engine, cile 
. ·.·. 

method comprising: · · · · 

deliveri~q ait to the engine to support combustion 

of a gaseous fuel: 
boosting the pressure of air delivered to cile engine 

10 above an ambient. pressure; and, 

regulat:ing the .b9ost pressure of air delivered to c.he 

engine responsive to at. lease. one operac.ing paramec.er of the 

engine whereby, in use, the boost pressure can be continuously 

varied in response to changes in said at least one operating 

15 parameter to achieve improved performance from the engine. 

7. A met:hod of controlling boost pressure as claimed in 
claim. 6. wherein said step of regulating the boos~ pressure 

comprises: 
detecting the actual pressure of air delivered to the 

20 engine: 

calculating a desired pressure of air delivered to 

the engine in accordance with said at least one operating 

parame'l:er; 
comparing 'the actual pressu~e with t.he desired 

25 pressure o.i: air deJ.ivered co tile engine: and •.. 

act.uat.inq a boost. pressure control valve as required 

co lower or increase the boost pressure o.f air delivered co t.he 

engine. 

a. A metilod of controlling boost. pressure as claimed in 
30 claim 1, wherein said st.ep of ac:1:uacinq t.he boost pressure 

control valve comprises: 
operat.ing che valve at a first. speed when che actual 

Pressure is above or below·cile desired pressure by a first 
Prescribed amount: and, 

JS ope.rating the valve at a second speed which is higher 

1iili1~1Hr 
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t.han said first speed when the act:uai pressure is above or 
below t.he desired pressure by a second prescribed amount which 
is greater than the first prescribed amount. 

9. >..·method of controlling boost: press.u.re as claimed in 
5 claim 8, further comprising generating a feed-back signal 

indicat.ive of an operat:ing condition of t.he boost: pressure 
cont:rol valve. 

10. A method of controlling boost pressure in any one of 
claims 6 to 9, wherein said at least one operating parameter 

10 includes the engine speed and load. 


