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(57) Abstract

In order to supply a combustion installation, such as an internal combustion engine (1), with a second type of fuel, in particular LPG,
in addition to a first type of fuel, such as petrol, a second control unit (12) is coupled to the first or original electronic control unit (8) of
the engine. In response to first control signal values emitted by the first control unit (8), said second control unit (12), during operation on
LPG, emits second control signal values for metering the LPG supply. With this arrangement the first control signal values received from
the first control unit (8) are compared with the values recorded by the second control unit (12) during operation on petrol. The second
control signal values emitted by the second control unit (12) are now so adjusted that, during operation on LPG, the first control signal
values are still kept within a predetermined range (operating range) of the first control signal values recorded during operation on petrol.
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The invention relates to a system, method and electronic control unit for the
metered supply of at least a first and a second type of fuel, in particular petrol and LPG
(Liquid Petroleum Gas), to a combustion installation, such as an internal combustion
engine, turbine, furnace or the like. The invention also relates to an internal combustion
engine provided with such a system and control unit.

Combustion installations, which operate on more than one type of fuel,
whereby the fuel, such as internal combustion engines, whereby the fuel supply is
controlled by means of an electrical/electronic control unit are known per se in practice.
The differences in energy content of the fuels concerned, which necessitate adapted
metering, constitute a problem to be solved with such installations.

Netherlands Patent Application 82.00993 describes a system for the mctcred
supply of petrol and/or LPG to an internal combustion engine with the aid of time-
controlled fuel injcctoré. A mutually correct mechanical calibration of the petrol and
LPG injectors used enables both types of injectors to be controlled by the same
electronic control unit, which controls the duration and frequency of opening of the
injectors, over the entire power and speed range of the engine.

International Patent Application WO-A-9,208,888 likewise describes a
system for electronically controlled metering of the supply of petrol and LPG to an
internal combustion engine, with which system the differences in energy content of the
different types of fuel are compensated for with the aid of an additional electronic unit
instead of by mechanical calibration of the injectors concerned. With this system the
original electronic control unit for the petrol injectors is then used to determine the
frequency of opening of the LPG injectors, whilst the additional electronic unit converts
the duration of opening of the petrol injectors into a corresponding value for LPG. This
system can essentially be regarded as the electronic equivalent of the mechanically
calibrated fuel supply gystem disclosed in the said Netherlands Patent Application
82.00993. -

Both systems have a facility for adapting the duration of opening of the
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injectors to a changing composition'of the fuel, in which context consideration can be
given to, for example, winter and summer composition of LPG, as a consequence of
which the calorific value and the required amount of air per unit volume of fuel injected
are not constant.

It has becn found that this method of metering of the types of fuel is not
optimum, which can be appreciated as follows.

Present day control units used for internal combustion engines have adaptive
control characteristics. That is to say, the control unit is configured in such a way that it
adjusts automatically to a change in the demand for fuel owing to, for example, wear,
play or other causes in the engine, so as to be able to deliver performances comparable
to those obtained when the engine is without defect. If an engine is run for a prolonged
period on a first type of fuel, for example petrol, the control strategy of the control unit
will have been optimally .z;djustcd for petrol metering.

In particular because of the differences in calorific value of the types of fuel
used, it will be clear that when there is a chahge—ovcr from petrol to, for example, LPG
the control unit will, as a consequence of its adaptive mode of operation, in the course
of time adjust its control strategy to the optimum for LPG. In order to compensate for
the metering variations which occur in the engine as a consequence of wear, play and
the like, these two centrol strategies will, in general, not be the same.

On switching back from LPG to petrol a situation can then also arise in
which, as a consequence of the use of LPG, the control unit has been adjusted into a
region completely outside the operating range for petrol. Consequently, before optimum
metering for petrol is achieved again, the internal combustion engine is not adequately
controlled, which gives rise to temporarily reduced performance, but also to incorrect
combustion with emissions causing additional environmental pollution and, possibly, a
higher fuel consumption as the major adverse characteristics. Damage to system
components, such as, for example, a catalytic converter, can also occur.

Another problem can arise because the adjustment which the control unit has
to make on switching fuels is such that it is interpreted as being caused by a fault in the
system. The control unit will then start to operate bn its preset (default) values, which,
of course, are not adjusted to the current condition of the engine (wear, play and the
like) or fuel characteristics (calorific value, etc.). This likewise leads to a reduction in

performance or efficiency, a possibly higher fuel consumption and increased
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environmental pollution.

The objective on which the invertion is based is, therefore, firstly to indicate
a system, method and control unit for a combustion installation, operating on an original
or first type of fuel, for the metered supply of an alternative or second type of fuel in
such a way that the original or first electronic control unit used for metering the first
fuel can be used to control the metering of the alternative or second fuel, without,
however, the control strategy developed by said first control unit being adjusted outside
the operating range for the first fuel. |

According to the invention, to this end a system is provided which
comprises a first electronic control unit for metering, via fuel supply means, the supply
of the first and second fuel, and detection means for the detection of process and
operating parameter values of the combustion installation, characterised by a second
electronic control unit, .cou’plcd to the first control unit and the fuel supply means, for
metering the supply of the second fuel under the control of the first control unit, said
second control unit comprising recording means for, during operation on the first fuel,
recording, as a function of respective detected process and operating parameter values,
first control signal values emitted by the first control unit and control and comparison
means for, during operation on the second fuel, comparing, in dependence of the
process and operating parameters concerned, the momentorily emitted first control signal
values with the first control signal values recorded by the recording means, in order so
to adjust second control signal values emitted by the second control unit that the
momentarily emitted first control signal values are kept within a predetermined range
with respect to the recorded first control signal values.

The invention is based on the concept of also making the conversion of the
metering by means of the second electronic control unit adaptive and specifically of
doing so in such a way that, during operation on the second fuel, deviations in the
control strategy of the first control unit which fall outside a predetermined range are
detected and brought back within said range by adjusting the metering of the second
fuel.

In the system according to the invention this is achieved in that the control
strategy developed by the first control unit during operation on the first fuel is stored in
suitable recording means of the second control unit. By now, during operation on the

second fuel, under the same process and operating parameter values, comparing the
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control signals momentarily emitted by the first or original control unit with the control
signals stored in accordance wiih the control strategy developed during operation on the
first or original fuel, any deviation herein as a consequence of the adaptive behaviour of
the first control unit during use of the second fuel can be corrected immediately by
suitable adjustment of the metering of the second fuel. In this way a situation in which
the first control unit develops a control strategy during operation on the second fuel
which differs from that developed for operation on the original first fuel can be
effectively prevented. The control strategy of the first control unit can consequently be
held at the correct operating point for metering of the first fuel, so that on switching to
the first or onginal fuel a default program will not be started and no losses of
performance or additional environmental pollution worthy of note will occur and
damage to system components is prevented.

The system aécording to the invention is therefore particularly suitable for
use in combustion installations which have to be operated on other types of fuel as an
alternative for some period, for example in the internal combustion engine described
above for the purposes of illustration. Although in this example it is assumed that the
first or original fuel is petrol and the alternative or second fuel is LPG, it will be clear
that the reverse can also be the case and that several types of second fuel can be used.

The range within which a correction is made to the metering of the second
fuel can, instead of being very narrow as indicated above, also be set so wide that some
degree of adjustment in the control strategy is possible during operation on the second
fuel. An average of the operating ranges of the first and second fuels can be considered
in this context. Although a disruption to the optimum control strategy for, for example,
petrol then occurs, it is nevertheless possible effectively to prevent the control strategy
falling completely outside the operating range. This type of control is, for example,
advantageous if one or the other fuel is used for a prolonged period, because with this
procedure a certain degree of optimisation in metering control can be achieved for both
fuels.

A further important advantage of the system according to the invention is
that it can be used imespective of the type of control unit, that is to say the control
algorithm incorporated herein. After all, a control strategy which has been developed is
adopted dynamically by the second electronic control unit by means of rccofding of the

relevant control signals.
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In a further embodiment of the system according to the invention, the second
control unit comprises authorisation means for authorising the recording of first control
signal values during operation on the first fuel depending on the detection of
predetermined values of respective process and operating parameters.

In yet a further embodiment of the system according to the invention, the
authorisation means are arranged for authorising comparison, during operation on the
second fuel, of the first control signal values momentarily emitted with the first control
signal values recorded by the recording means, depending on the detection of the
relevant predetermined values of respective process and operating parameters.

The purpose of this further embodiment is to prevent undesired adjustments
to the metering in response to control signal values during the initiation or start-up
stage of a combustion process.

In order to prevent undesired adjustment of the metering during relatively
severe and rapid changes in operating conditions, in yet a further embodiment of the
system according to the invention, the authorisafion means are arranged to authorise the
recording and/or comparison of the first control signal values during operation on the
first and/or second fuel depending on a quasi-steady state of operation for the
combustion installation determined from the respective process and operating
parameters.

In one embodiment of a system according to the invention, efficient storage
of control signal values is achieved in that the second control unit comprises further
comparison means, which are coupled to the recording means, for recording, during
operation on the first fuel, only first control signal values which differ from the first
control signal values already stored.

The system according to the invention can be used either in combustion
installations in which the various types of fuel are supplied via the same metering
means and the second control unit then has to be provided with switching means which
can be actuated to interrupt the control of the fuel supply means by the first control unit
or in a system in which the various types of fuel are supplied to the combustion
installation via individual fuel supply means, as is customary, for example, in internal
combustion engines.

The system according to the invention is suitable for use of various types of

fuel supply means, in particular time-controlled fuel injectors. In addition to the



10

15

30

WO 95/08706 PCT/NL94/00229
6

detection of the process and operating parameter values of a combustion installation
which are regarded as important for fuel metering, which process and operating
parameters of course differ depending on the type of combustion installation, it is also
preferable to be able to base the metering of the second fuel by the second control unit
on the characteristics of the second fuel which determine the combustion. Data relating
to the composition of the fuel and, for example, the pressure under which the latter is
supplied can be considered in this context.

Although the system according to the invention is particularly suitable for
rendering an existing combustion installation operating on an original or first fuel
suitable for use with an alternative and second type of fuel, or for rendering combustion
installations which have already been modified in this way suitable for application of
the method according to the invention, the first and second control units can, according
to yet a further embodiment, be producéd as a single integral unit. This is of interest in
particular for newly manufactured combustion installations or for existing combustion
installations which are provided with a new control system.

The invention relates in particular to use in an internal combustion engine,
the means for detecting process and operating parameter values at least comprising
temperature, load and revolution count detectors as well as means for analysing the
combustion emissions. Detectors suitable for this purpose are known per se in practice
and nowadays form part of the normal known equipment for four-stroke Otto engines
provided with petrol injection systems. |

The method according to the invention is characterised by the following
steps:

- recording, by the second control unit, during operation on the first fuel, of
first control signal values emitted by the first control unit, in dependence of respective
detected process and operating parameter values,

- comparing, by the second control unit, during operation on the second
fuel, of the momentarily emitted first control signal values with the recorded first
control signal values, in dependence of the respective detected process and operating
parameter values, and:

- in case of a difference between the momentary and the recorded first
control signal values outside a predetermined range, adjusting the second control signal

values emitted by the second control unit so as to keep the difference within the range
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concerned.

The invention also provides an electronic control unit for use as the second
control unit in a systexﬁ for the metered supply, via fuel supply means, of the second
fuel, in particular LPG, to a combustion installation, such as an internal combustion
engine, turbine, furnace or the like, which operates on at least a first and a second type
of fuel, said control unit comprising a digital processor unit provided with several inputs
for supplying control signal values originating from an electronic control unit for
metering the first fuel and detected process and operating parameter values from the
combustion installation, and several outputs, for transmitting to the fuel supply means
control signal values for metering the fuel supply, and recording means, coupled to the
processor unit, for recording supplied control signal values in dependence of respective
operating and process parameters, the processor unit being arranged to compare, in
dependence of the process and Operating parameters concerned, the control signal values
momentarily supplied to the processor unit with the control signal values recorded by
the recording means, in order so to adjust the control signal values emitted by the
processor unit that the control signal values momentarily supplied are kept within a
predetermined range with respect to the recorded control signal values. |

In a preferred embodiment the processor unit is arranged to authorise the
recording and/or comparison of the supplied control signal values depending on
predetermined values of respective process and operating parameters and/or a quasi-
steady state of operation of the combustion installation determined from the respective
process and operating parameters. Suitable recording means comprise a so-called
EEPROM (Electrically Erasable/Programmable Read Only Memory).

The inventive concept is explained in more detail below with reference to an
application in an internal combustion engine, which application is illustrated by a
drawing.

Figure 1 shows, diagrammatically, the system according to the invention
used in an internal combustion engine, and

Figure 2 shows a block diagram of an electronic control unit for use in the
system according to the invention.

In Figure 1 a combustion installation in the form of an internal combustion
engine, for examplc a four-stroke four-cylinder Otto engine, is shown in its entirety by

reference numeral 1 and is provided with a combustion mixture inlet pipe 2 and an
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exhaust gas pipe 3.

The internal combustion engine 1 has first or original fuel supply means 4,
for example for the supply of petrol, and first fuel injectors 5, which are connected to
said fuel supplv means and by means of which the first fuel can be made up, together
with air drawn in, in the inlet pipe 2 into a combustion mixture for the internal
combustion engine 1.

In addition to the first fuel supply means 4, second fuel supply means 6, for
example for the supply of LPG (Liquid Petroleum Gas), with associated second fuel
injectors 7, are provided, by means of which, as an alternative to the first fuel, a second
type of fuel can be mixed with air in the inlet pipe 2 to form a combustion mixture for
the internal combustion engine 1.

A first or original élcctronic control unit 8 is provided for determination of
the metering of the first fuel, which first control unit transmits first control signals to
the fuel injectors 5 via a signal line 9. In the case of time-controlled fuel injectors 5,
which are known per se, said first control signals comprise electrical pulses of a specific
duration and repeat frequency, depending on detected process and operating parameter
values for the internal combustion engine 1. For this purpose, detection means 10, in the
form of temperature, load and revolution count detectors, are provided, as well as means
11 with which the composition of the exhaust gas can be analysed, for example a so-
called lambda probe, which means are accommodated in the exhaust gas pipe 3. The
data obtained from the detection means 10 and the feedback signal emitted by the
means 11 are supplied to the first control unit 8, which, on the basis of these data,
optionally in conjunction with data relating to the composition of the first fuel, develops
a control strategy for optimum control of the combustion process in the internal
combustion engine 1 within a particular operating range.

For metering the second fuel, a second electronic control unit 12 is
connected via an input connection point 14 to the first control unit 8. Second control
signals are transmitted to the second fuel injectors 7 by the second control unit 12 via
one or more output connection points 13. One or more input connection points 15,
which, as is shown in Figure 1, are connected to the detection means 10, are provided
for supplving process and operating parameter values to the second control unit 12, and
an input connection point 16 is provided for supplying a fuel selection signal to the

second control unit 12.
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Furthermore, switching means 18 are accommodated in the signal line 9
from the first control unit 8 to the first fuel injectors 5, which switching means can be
actuated from an output connection point 17 by the second control unit 12. Mechanical
switching means 18 are shown here merely by way of example so that the invention can
be understood. Of course, semiconductor switching means can also be used for this
purposc.

For the sake of simplicity valves, fuel pumps, pressure regulators, ignition
means and the like needed to operate the internal combustion engine 1 are not included
in the diagram in Figure 1. However, for a person skilled in the art these are obvious
components of an internal combustion engine, which require no further explanation. The
first or original electronic control unit 8 is likewise a standard component in present day
intcrnal combustion engines operating with fuel injection. In order to understand the
invention it is only important to know that said control units have adaptive
characteristics, that is to say that the metering strategy is adapted automatically to a
changed demand for fuel as a consequence of changes which arise in the internal
combustion engine 1 as a result of wear, play and the like and, if desired, also the
combustion characteristics of the fuel supplied.

Figure 2 shows a block diagram of an embodiment of the second electronic
control unit 12 according to the invention.

In the embodiment shown, the second control unit 12 contains a processor
unit 19, which comprises a microprocessor and associated control components, an
electrical power unit 23 for producing the necessary operating voltage(s) and recording
or memory means 20 in the form of an EEPROM (Electrically Erasable/Programmable
Read Only Memory).

The processor unit 19 is provided with a number of input connection points
15 for supplving process and operating parameter values, an input connection point 14
for supplying the control signals from the first control unit 8 and an input connection
point 16 for supplying a fuel selection signal. The processor unit 19 also has a number
of output connection points 13 for transmitting control signals to the fuel supply means,
such as the second fuel injectors 7, and an output connection point 17 for controlling
switching means 18. Depending on the embodiment and application of the electronic
control unit 12, it can be necessary to incorporate amplifiers and/or analogue/digital or

digital/analoguc converters, which are designated in general by the reference numerals



10

15

30

WO 95/08706 PCT/NL94/00229
10

21, 22, in the connection from the diverse input and output connection points,
respectively, to the processor unit 19. The means designated by reference numeral 21
render the received signals suitable for processing by the processor unit 19, whilst the

means 22 render the signals emitted by the processor unit 19 suitable for supplying to

the various fuel injectors and the like.

The memory unit 20 is configured in such a way that, on the basis of
parameter values supplied to the input connection points 15, the associated first control
signals, emitted by the first control unit 8, can be stored here digitally in table or matrix
form. The processor unit 19 is, furthermore, so programmed that said unit is able to
compare supplied first control signal values with stored first signal values, if desired on
condition that predetermined parameter values apply, and suitably adjust the received
first control signal values to produce second control signal values transmitted to the
output connection points 13 for metcring the supply of second fuel. The various features
are organised such that, during operation on the second fuel, the first control signals
momentarily received are kept within a predetenﬁined range of the first control signal
values stored in the memory means 20.

The functioning of the system according to the invention can nbw be
appreciated as follows.

Starting from operation on the original or first type of fuel, for example
petrol, the control unit 8 will, as a consequence of its adaptive mode of operation,
develop a control strategy with which the internal combustion engine 1 will be operated
in the optimum manner within its operating range. To this end, a first closed control
circuit in the form of the first control unit 8, the first fuel injectors 5, the internal
combustion engine 1 and the lambda probe 11 can be identified.

During operation on the first fuel, the second control unit 12 operates to
store the transmitted first control signal values in the recording or memory means 20 in
dependence of the detected process and operating parameter values. In this context it is
possible, for example, to use air mass and speed of revolutions as two operating
parameter values along the axes of a two-dimensional table in the recording means 20
of the second control unit 12. During operation on the first fuel it is then possible to
store the first control signals emitted by the first control unit 8 in the two-dimensional
table, for example in a (quasi)-steady operating state (for which, depending on the

application, a possible criterion could be: no changes greater than 10 % in process and
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operating parameter values over a period of 10 seconds), which state is determined by
authorisation means. Specific control signal values can already be stored beforehand in
the memory means. After a first initialisation stage, it is preferable to program the
processor unit 19 in such a way that the only values still recorded are those with differ
from the control signals already stored. In this way the memory means 20 always
contain the most up-to—date control strategy of the first control unit 8.

On switching to operation on the second type of fuel, by actuating the input
connection point 16, the second control unit 12 activates the switching means 18 and,
via the output connection points 13, transmits suitable second control signal values to
the second fuel injectors 7, for example second control signal values which are suitable
for the metering of LPG. All of this is under the control of the first control unit 8,
which, via the detection means 10 and the lambda probe 11, determines the frequency
and duration of the second control signal values emitted on the basis of the detected
process and operating parameter values. In this case as well a closed control circuit can
again be identified, namely the first control unit 8, the second control unit 12, the
second fuel injectors 7, the internal combustion engine 1 and the lambda probe 11.

The processor unit 19 is now operating in such a way that first control
signals momentarily from the first control unit 8 are compared with the first control
signal values stored under the same operating conditions in the memory means 20. By
way of example, the second control unit 12 can check, in a state of operation
determined by authorisation means (such as, for example, the abovementioned (quasi)-
steady state of operation), whether the first control signal values momentarily produced
by the first control unit 8 correspond to the values recorded in the two-dimensional
table under the said conditions (speed of revolutions and air mass). This check is carried
out in order, in the event of a discrepancy falling outside a predetermined range, to
adjust the metering of the sccond fuel, via the second control signals emitted, such that
the first control signal values at the particular instant again agree with the corresponding
stored first control signal values, at least to within the predetermined range.

The result of this adaptive behaviour of the second control unit 12 is to
prevent the control strategy of the first control unit 8 being so disturbed by the use of
the second fuel that it is brought outside the operating range for the first fuel.

On switching from the second fuel to the first fuel by suitable actuation of

the input connection 16, the control signals to the second fuel injectors 7 are switched
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off and the switching means 18 are switched over again so that the control signals from
the first control unit 8 are again transmitted to the first fuel injectors 5.

Because, as a consequence of the method according to the invention, the
control strategy of the first control unit 8 has not been brought outside the operating
range for running the internal combustion engine 1 on the first fuel, there will be
virtually no or a negligible loss of performance and fuel and virtually no or negligible
additional environmental pollution as a result of an incorrect combustion process, which
would be the case if the first control unit 8 were "disrupted” at the time of the switch-
over.

It is advisable to carry out the recording, comparison and adjustment of the
conversion only when the internal combustion engine 1 is warm and the operating
parameters load, speed of revolutions and the like are stable and preferably when the
operating conditions are quasi-steady state. To this end, the processor unit 19 can be
provided with a suitable authorisation procedure.

It will be clear to a person skilled in the art that, from the standpoint of
switching technology, the functions of comparison of control signal values and
authorisation of said comparison and adjustment of the control signal valués transmitted
by the second control unit 12, which have been described above, can also be realised
using individual components instead of in a programmed manner using a processor.

Although the invention has been illustrated with reference to an application
in an internal combustion engine, it is, of course, not restricted to this application and
can also be employed for use in, for example, a gas-powered turbine, combustion
furnaces and the like. Depending on the application, the first fuel can be LPG and the
second fuel petrol. A single set of fuel injectors, which then have to be controlled in a

suitable manner, can, for example, also suffice.



10

15

30

WO 95/08706 PCT/NL94/00229
13
CLAIMS

1. System for the metered supply of at least a first and a second type of fuel, in
particular petrol and LPG (Liquid Petroleum Gas), to a combustibn installation, such as
an internal combustion engine, turbine, furnace or the like, comprising a first electronic
control unit for metering, via fuel supply means, the supply of the first and second fuel,
and detection means for the detection of process and operating parameter values of the
combustion installation, and a second electronic control unit, coupled to the first control
unit and the fuel supply means, for metering the supply of the second fuel under the
control of the first control unit, characterised in that said second electronic control unit
is provided with recording means for, during operation on the first fuel, recording, in
dependence of respective detected process and operating parameter values, first control
signal values emitted by the first control unit and control and comparison means for,
during operation on the second fuel, comparing, in dependence of the process and
operating parameters concerned, the first morhcntarily emitted control signal values with
the first control signal values recorded by the recording means, in order so to adjust
second control signal values emitted by the second control unit that the momentarily
emitted first control signal values are kept within a predetermined range with respect to

the recorded first control signal values.

2. System according to Claim 1, wherein the second control unit comprises
authorisation means for authorising the recording of first control signal values during
operation on the first fuel in dependence of the detection of predetermined values of

respective process and operating parameters.

3. System according to Claim 2, wherein the authorisation mcaﬁs are arranged
for authorising the comparison, during operation on the second fuel, of the momentarily
emitted first control signal values with the first control signal values recorded by the
recording means, in dependence of the detection of the relevant predetermined values of

respective process and operating parameters.

4. System according to Claim 2 or 3, wherein the authorisation means are

arranged to authorise the recording and/or comparison of the first control signal values
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during operation on the first and/or second fuel in dependence of a quasi-steady state of
operation of the combustion installation determined from the respective process and

operating parameters.

S. System according to one or more of the preceding claims, wherein the
second control unit comprises further comparison means, which are coupled to the
recording means, for recording, during operation on the first fuel, only first control

signal values which differ from the first control signal values already stored.

6. System according to one or more of the preceding claims, provided with
switching means which can be activated by the second control unit to interrupt the

control of the fuel supply means by the first control unit.

7. System according to one or more of the preceding claims, wherein the fuel
supply means comprise individual first and second fuel supply means for individually
controlling the metering of the first and the second fuel respectively by the first and the

second control unit.

8. System according to Claim 7, wherein the fuel supply means comprise time-

controlled fuel injectors.

9. System according to one or more of the preceding claims, wherein the first

and second control means form a single integral control unit.

10 Svstem according to one or more of the preceding claims, wherein the
detection means further comprise means for detecting the combustion-determining

characteristics of the first and/or second fuel.

11. Electronic control unit for use as second control unit in a system for the
metered supply, via fuel supply means, of the second fuel, in particular LPG, to a
combustion installation, such as an internal combustion engine, turbine, furnace or the
like, which operates on at least a first and a second type of fuel, comprising a digital

processor unit provided with several inputs for supplying control signal values
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originating from an electronic control unit for metering the first fuel and detected
process and operating parameter values from the combustion installation, and several
outputs for transmitting to the fuel supply means control signal values for metering the
fuel supply, and recording means, coupled to the processor unit, for recording supplied
control signal values in dependence of respective operating and process parameters, the
processor unit being arranged to compare, in dependence of the process and operating
parameters concerned, the control signal values momentarily supplied to the processor
unit with the control signal values recorded by the recording means, in order so to
adjust the control signal values emitted by the processor unit that the control signal

values momentarily supplied are kept within a predetermined range with respect to the

recorded control signal values.

12. Electronic control unit according to Claim 11, wherein the processor unit is
arranged to authorise the recording and/or comparison of the supplied control signal
values in dependence of predetermined values of respective process and operating
parameters and/or a quasi-steady state of operation of the combustion installation

determined from the respective process and operating parameters.

13. . Electronic control unit according to Claim 11 or 12, wherein the recording
means comprise a so-called EEPROM (Electrically Erasable/Programmable Read Only

Memory).

14. Internal combustion engine, provided with fuel supply means for supplying
at least a first and a second type of fuel, in particular for petrol as the first fuel and
LPG as the second fuel, having a first electronic control unit for metering, via the fuel
supply means, the supply of the first fuel, detection means, coupled to the first control
unit and vthe combustion installation, for detecting process and operating parameter
values of the combustion installation, and a second electronic control unit according to
one or more of the preceding claims, which second electronic control unit is interposed

between the first control unit and the fuel supply means.

15. Internal combustion engine according to Claim 14, wherein the means for

detecting process and operating parameter values at least comprise temperature, load and
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revolution count detectors as well as means for analysing the combustion emissions.

16. Method for the metered supply of at least a first and a second type of fuel,
in particular petrol and LPG (Liquid Petroleum Gas), to a combustion installation, such
as an internal combustion engine, turbine, furnace or the like, using a first and a second
electronic control unit for metering, via fuel supply means, the supply of the first and
the second fuel respectively, and detection means for detecting process and operating
parameter values of the combustion installation, characterised by the steps:

- recording, by the second control unit, during operation on the first fuel, in
dependence of respective detected process and operating parameter values of first
control signal values emitted by the first control unit,

- comparing, by the second control unit, during operation on the second
fuel, in dependence of the respective detected process and operating parameter values,
of thc momentarily emitted first control signal values with the recorded first control
signal values, and, ‘

- in case of a difference between the momentarily and the recorded first
control signal values outside a predetermined range, adjusting the second control signal
values emitted by the second control unit so as to keep the difference within the range

concerned.

17. Method according to Claim 16, further comprising the step of authorisating
the recording of the first control signal values in dependence of the detection of

predetermined values of respective process and operating parameters.

18. Method according to Claim 16 or 17, further comprising the step of
authorisating of the comparison of the momentary and recorded first control signal
values in dependence of the detection of predetermined values of respective process and

operating parameters.

19. Method according to Claim 17 or 18, further comprising the step of
determining a quasi-steady state of operation of the combustion installation from the
respective process and operating parameters for authorisating the recording and/or

comparison of the first control signal values.
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