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Description

[0001] The present invention relates to a method and
an apparatus for setting the timing of the ignition sys-
tems of internal combustion engines and in particular
relates to a method and an apparatus by means of which
correction of the spark advance can be performed in an
extremely simple and controlled manner both at the end
of a production line and at any other time, eliminating
moreover the risk of intentional tampering by non-au-
thorised personnel.

[0002] Ininternal combustion engines in which a suit-
able ignition system is used, it is essential to have a cor-
rect timing of the ignition spark with respect to the ther-
modynamic cycle of the same engine.

[0003] An electric ignition of either the capacitive or
inductive type for internal combustion engines, usually
comprises an electric voltage generator having a feed
coil for providing electric power to a storage circuit con-
nected to the spark plugs of the engine. A timing sensor
or pick-up is arranged in the generator in order to emit
cyclically timing signals for synchronization with the
thermodynamic cycle of the engine; the timing signals
are supplied to a control unit inside the ignition circuit,
which governs the entire ignition cycle, by activating
and/or deactivating an electronic control switch at the
time when the induction of a high voltage is required in
the spark-plug feed circuit of the engine. Ignition circuits
of this kind are widely known and described in numerous
prior patents and an illustration thereof in the form of a
block diagram is shown in Figure 2 of the accompanying
drawings.

[0004] Itis also known that, in internal combustion en-
gines, it is generally necessary for the spark to be gen-
erated in advance of the top dead centre of the piston
stroke so as to ensure optimum start-up and operative
conditions for the engine.

[0005] Since the mechanical tolerances for machining
and assembling of the various components of the en-
gine as well as the tolerances of the timing pick-up and
those of the electronic circuitry of the ignition system do
not always allow the timing precision to be kept within
the required tolerances, it is necessary to perform cor-
rect setting of the said ignition system when all the com-
ponents involved are assembled at the end of an engine
assembly line.

[0006] This setting operation is normally performed
mechanically by adjusting a special eyelet arrangement
which allows the position of the stator or the timing sen-
sor to be changed according to requirement of the igni-
tion system. However, the operations for mechanical ad-
justment of the timing sensor do not allow an high setting
precision and require a considerable amount of time,
thereby increasing the manufacturing costs of engine
manufacturers.

[0007] In some cases the setting of the electronic
components of an ignition system can be performed by
means of suitable equipment; however, in this case the
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ignition system must be provided with special-purpose
connections, which must be removed at the end of the
assembly line after final setting of the timing, or with
bridging connections which must be cut or with suitable
potentiometers which must be adjusted.

[0008] All these solutions have considerable draw-
backs: in particular, in the case where a simple binary
coding system is used, the setting is performed with just
a few advance intervals available and in general is not
very precise; moreover, in the case of resin-embedded
ignition units, the use of potentiometers or cables which
need to be cut, or in any case the supplying of signals,
involves industrial production problems which are often
costly to solve. Finally, with these solutions in most cas-
es it is not possible to suitably protect the ignition from
having its setting altered by unauthorised personnel.
[0009] An object of the invention is to provide a meth-
od and an apparatus for setting the timing of ignition sys-
tems of internal combustion engines, by means of which
it is possible to overcome the drawbacks mentioned
above.

[0010] In particular one object of the presentinvention
is to provide a method and an apparatus by means of
which it is possible to perform an accurate setting of the
ignition timing without having to perform any mechanical
operations on the various components involved during
assembly of the engine.

[0011] Another object of the present invention is to
provide a method and an apparatus for setting the timing
of ignition systems of internal combustion engines, as
mentioned above, in which the setting is performed by
connecting the ignition system to a suitable outer appa-
ratus, using solely the connections necessary for normal
operation of the same ignition system; in this way, the
need to provide in the said ignition circuit, devices or
connecting parts exclusively or mainly intended for the
timing, is eliminated. In this way the ignition system as
well as the assembling operations of the engine and tim-
ing process are simplified.

[0012] A further object of the present invention is to
provide a method and an apparatus as defined above,
in which the setting of the ignition is obtained in a non-
volatile manner, lasting for the entire operating life of the
same ignition.

[0013] Yetanother object of the invention is to provide
a method and an apparatus for setting the timing of the
ignition of internal combustion engines, in which the set-
ting operation is repeatable, allowing subsequent oper-
ations for modifying the same setting of the engine.
[0014] Finally, another object of the invention is to pro-
vide a method and an apparatus allowing a coded set-
ting procedure accessible only to authorised personnel,
thus avoiding any deliberate tampering.

[0015] These and other objects are obtained by
means of a method and an apparatus for setting the tim-
ing of ignition systems of internal combustion engines
having the characteristic features of the main claims 1
and 4. In general, according to the invention, the setting
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of the timing is performed by arranging a special setting
unitin the wiring between the ignition circuit and the volt-
age generator of the engine and by effecting a setting
cycle to allow a preliminary check as to the timing with
the engine operating at a predetermined running speed,
followed by setting the necessary correction of the tim-
ing performed with the engine at stopped conditions,
and a subsequently checking that the correction of the
timing performed is accurate.

[0016] In particular, the main feature of the invention
consists in the fact that timing correction data are trans-
mitted by the setting apparatus to a process unit of the
ignition system, by means of a suitable coding system,
via the same lines for effecting connection to the feed
coil and to the timing pick-up of the voltage generator.
[0017] The method and a particular preferred embod-
iment of an apparatus for setting the timing according to
the invention, will be described in greater detail herein-
below, with reference to the accompanying drawings, in
which:

Fig. 1 shows a conventional wiring diagram for con-
necting an engine and ignition system for normal
operation;

Fig. 2 is a block diagram illustrating a capacitive-
discharge ignition system suitable for setting the
timing according to the invention;

Fig. 3 shows a general diagram of a setting appa-
ratus arranged in an ignition circuit in accordance
with the invention;

Fig. 4 is a diagram of the timing curves of a general
internal combustion engine, before and after timing
correction;

Fig. 5is a graph showing timing of the ignition power
supply and the timing signal during normal opera-
tion;

Fig. 6 is a graph showing the timing of the ignition
power supply and the timing signal during a setting
operation according to the invention;

Fig. 7 shows a flow diagram for management of the
setting operation by the applicative program of the
microprocessor inside the ignition system.

[0018] Figure 1 shows a conventional wiring diagram
for connecting a capacitive discharge ignition system
(CDI) to the electric voltage generator and the spark
plugs of an engine. In particular, reference 10 denotes
the magnetic rotor of a voltage generator which, in a
manner known per se, is mechanically connected and
rotated in synchronism with the movement of the piston
11 of the engine. In said figure, reference 12 schemati-
cally indicates the feed coil supplying the electric power
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for ignition, while 13 schematically indicates the timing
sensor or pick-up which sends a succession of timed
signals to the CDI system to control the time when the
spark is produced in the spark plugs 14 of the engine M.
[0019] More particularly, as shown in the block dia-
gram of Figure 2, the CDI system, in the case of a ca-
pacitive-type ignition, comprises a charging circuit 15 for
charging the capacitor C1 by the current generated by
the feed coil 12, while reference 16 denotes the circuit
supplying the voltages necessary for the charging circuit
15. The capacitor C1 is in turn provided in a discharge
circuit comprising the primary winding 17 of an ignition
coil IB, as well a controlled electronic switch consisting,
for example, of the SCR 1. The secondary winding 18
of the ignition coil IB is in turn connected to the spark
plugs 14 of the engine.

[0020] The CDI system comprises moreover a micro-
processor 19 provided with a non-volatile and program-
mable memory of the EEPROM type, the output of which
is connected to the control electrode of the electronic
switch SCR1 for triggering discharging of the capacitor
C1.

[0021] The microprocessor 19 in turn receives at its
inlet side timing signals from the pick-up 13 via a condi-
tioning and filtering circuit 20.

[0022] As explained below, the microprocessor 19 is
programmed to manage the process for triggering the
spark each time a pulse is received from the pick-up 13;
moreover its EEPROM memory comprises an applica-
tive program which allows self-memorising of the timing
correction on the basis of data received from a setting
unit 21 described below and shown in the following Fig-
ure 3.

[0023] In Figure 3, the setting unit, denoted in its en-
tirety by 21, is detachably connected in series, by con-
nectors 25, 26 between the ignition CDI and the voltage
generator 12, 13 of the engine M, as indicated by the
respective blocks in which the symbols of the compo-
nents necessary for describing operation thereof have
been shown.

[0024] Said setting unit 21 substantially comprises a
relay or switching device RL having switch-over con-
tacts RL1, RL2, RL3 and RL4 connected to the lines
SF1, SF2, SB1 and SB2 which normally connect the
pick-up 13 to the microprocessor 19 inside the CDI sys-
tem, as well as the ignition coil 12 to the charging circuit
15 of the capacitor C1.

[0025] More particularly, the contacts RL1, RL2, RL3,
RL4 of the relay are able to switch between the position
shown in continuous lines in Figure 3, where they con-
nect coils 12, 13 of the voltage generator of the engine
M directly to the CDI unit, and the position shown in bro-
ken lines in the same figure, where they connect the CDI
unit to the setting unit 21.

[0026] More precisely, the contact RL1 is switchable
into the position shown in broken lines where it connects
the line SF1 for the positive of the timing signal directly
to an output TD of a serial port 22 of a computer PC
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provided with a control keyboard, which is programmed
with a suitable applicative program; in place of the per-
sonal computer PC a specially dedicated digital control
unit may be used.

[0027] The second contact RL2 is provided in the line
SF2 of the negative timing signal and can switch into the
position shown in broken lines where it connects the line
SF2 to a reference earth RM of the said setting unit.
[0028] Correspondingly, the contact RL3 is disposed
in the line SB1 of the positive signal of the feed coil and
is able to switch into the position shown in broken lines
where it connects the inlet side of the microprocessor
19 of the CDI unit to a positive supply voltage via a re-
sistor R7 and an electronic switch T3 controlled by the
signal at the outlet DTR of the serial port 22. In the ex-
ample shown, the electronic switch T3 consists of a tran-
sistor of the PNP type, the base of which can be polar-
ized to earth via a resistor R5 and the collector-emitter
circuit of a second transistor T2, the base of which is in
turn connected to the outlet DTR of the serial port 22 via
the resistor R4. However, it is obvious that, in place of
the transistor, it would be possible to use any other elec-
tronic switch controlled by the signals output from DTR.
[0029] Finally, the fourth contact RL4 of the relay RL
is provided in the line SB2 associated with the reference
earth of the feed coil and can be switched into the posi-
tion shown in broken lines for connection again to the
earth RM of the setting unit 21.

[0030] Correspondingly, the coil of the relay RL can
he connected to a supply voltage source V2 via a third
transistor T1, the base of which can be polarized, via
the resistor R2, by a signal at the outlet RTS of the serial
port 22, while GND denotes a fourth outlet of the serial
port 22 connected to the earth RM of the setting unit.
[0031] Operation of the apparatus and the method for
setting the timing of the ignition system according to the
present invention will be described hereinbelow, again
with reference to the diagram of Figure 3 and the sub-
sequent figures of the accompanying drawings.

[0032] Let us assume that the timing curve A1 of Fig-
ure 4 must be corrected by a certain number of degrees
in order to bring it into the position A2 shown in broken
lines in the same figure. The personal computer PC or,
where present, the digital logic of the setting unit 21 has
the function of managing the signals RTS, DTR and TD
at the respective outputs in order carry out the setting
cycle in the manner illustrated hereinbelow: when the
signal RTS is low, the transistor T1 is inhibited, so that
the relay RL is not powered and its contacts RL1 to RL4
are in the position shown in continuous lines in Figure
3. In this condition the electronic CDI unit will be con-
nected directly to the timing sensor or pick-up 13 and to
the feed coil 12, as shown. In this condition the engine
M may be normally started up and it will be possible to
detect, by means of suitable instrumentation, any timing
errors and hence the amount of correction to be per-
formed which will be entered in the EEPROM memory
of the PC by means of its control keyboard.
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[0033] When the personal computer PC, via its appli-
cative program stored in its non-volatile programmable
memory causes the signal RTS to go high, T1 will be
made to conduct. The relay RL will therefore be powered
changing its contacts RL1 to RL4 from the position
shown in continuous lines to that shown in broken lines
in Figure 3. In this condition, the contacts RL2 and RL4
will connect the line SF2 as well as the line SB2 with the
earth RM of the setting unit 21. At the same time, the
line SF1 of the positive timing signal will be connected,
via the contact RL1 of the relay, directly to the outlet TD
of the serial port of the personal computer, while the line
SB1 of the positive signal of the feed coil 12 will be con-
nected, via the resistor R7, to the transistor T3. Since
the outlet DTR of the PC is initially at a low state, the
transistor T2 will be inhibited, thereby preventing con-
duction of the transistor T3. In these conditions, the CDI
unit is not energised by V1; instead, when the applica-
tive program of the personal computer causes the signal
at the outlet DTR to go high, the transistor T2 will start
to conduct, causing the transistor T3 to conduct as well,
thus allowing the CDI unit to be energised at the time
T1, as shown in Figure 6.

[0034] Atthis point, after a predetermined waiting time
DT2 calculated from T1 at which the energising of the
CDl s started by the setting unit 21, long enough to allow
the microprocessor 19 of the electronic CDI unit to rec-
ognise the signals coming from the setting unit, discrim-
inating them from those coming from the pick-up 13 dur-
ing normal working, the setting unit 21, still in accord-
ance with the operative program of the personal com-
puter, will send via the outlet TD a serial transmission
S3 of data relating to the value of the desired timing cor-
rection, preceded by an access code S2. After complet-
ing correction of the timing, the signals DTR and RTS
will be made to go low again, thus interrupting the supply
to the CDI unit and the relay RL which will bring its con-
tacts RL1, RL2, RL3 and RL4 into the initial condition
shown in continuous lines in Figure 3; in this condition,
the setting unit will allow the accuracy of the correction
made to be verified. The setting cycle is thus completed
and, at this point, the setting unit can be removed, al-
lowing the CDI unit to be directly and permanently con-
nected to the respective engine.

[0035] As previously mentioned, recognition of the
various situations relating to normal operation or the set-
ting operation of the electronic CDI unit is based on the
timing of the pulses of the timing signals with respect to
the time T1 when the CDI is powered. The applicative
program stored in the non-volatile programmable mem-
ory of the microprocessor 19, which manages the elec-
tronic CDI unit, also manages the timing signals and
self-memorising of the corrected timing curve, recognis-
ing whether the pulses supplied to the said microproc-
essor can be associated with normal operation and
hence running of the engine, or with a codified transmis-
sion of new setting data.

[0036] All this can be understood more clearly with
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reference to the graphs in Figures 5 and 6 as well as the
flow diagram of Figure 7.

[0037] In Figure 5, B1 is the graph, over time, of the
voltage supply to the CDI which, after T1, remains con-
stant, while B2 is the graph for the timing signals sup-
plied by the pick-up 13 under normal ignition operating
conditions. In these conditions, it is assumed that the
first pulse S1 of the timing signal starts at the time T2,
with a delay DT1, for example of the order of 300 msec.
or less, when the engine is operating at a predetermined
running speed.

[0038] B3 in Figure 6, on the other hand, illustrates
the voltage supply of the CDI, again calculated from the
instant T1, while B4 is the graph of the code S2 which
allows access to the memory of the microprocessor 19
of the CDI, and of the signal S3 relating to the amount
of the timing correction to be performed.

[0039] Still with reference to Figure 6, T3 denotes the
time instant when the microprocessor 19 of the CDI
reads the access code of the output DT of the personal
computer of the setting unit, with a delay DT2 corre-
sponding to a predetermined waiting time, for example
of five seconds, considerably greater than the delay DTI
of 300 msec. of the first timing signal S1 during normal
operation of the ignition circuit, referred to above.
[0040] In particular, the applicative program of the CDI
is such that if the first pulse on the timing line SF1 is
received from the microprocessor 19 within a period of
time less than the waiting time DT2 entered in the ap-
plicative program of the setting unit, necessary for emis-
sion of the access code S2, this pulse and the succes-
sive ones will be interpreted as pulses S1 supplied from
the pick-up 13 which therefore will be managed by the
microprocessor 19 to achieve normal operation of the
ignition unit.

[0041] On the other hand, if the first pulse S3 on the
line SF1 is received and recognised by the microproc-
essor 19 of the ignition system after the access code
S2, when said predetermined time period DT2 has al-
ready lapsed, this pulse and the successive ones will be
interpreted as being associated with transmission of the
timing correction data by the setting unit 21, and the ap-
plicative program of the microprocessor 19 of the igni-
tion system will perform decoding thereof and self-pro-
gramming of the decoded data in the non-volatile mem-
ory (EEPROM) present in the said microprocessor.
[0042] The possibility of the microprocessor 19 of the
ignition unit to assume that the pulses which arrive after
a predetermined period of time, from the start T1 of pow-
ering thereof, are supplied from the setting unit 21, is
due to the fact that, during normal operation of the igni-
tion connected to the engine, energisation of the circuit
is guaranteed only if the motor is running; therefore, the
pulses of the pick-up 13 are necessarily associated with
the energised condition.

[0043] Therefore, the waiting time DT2 must be suffi-
ciently long, in general much greater than the period oc-
curring between two consecutive timing signals at the
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predetermined running speed of the engine.

[0044] As already mentioned, in order to avoid the risk
of possible accidental or incorrect programming, prior to
the correction to be programmed in the microprocessor
19 of the CDI unit, a predetermined access code S2 is
initially transmitted during which accidental program-
ming of the microprocessor 19 becomes practically im-
possible, even in the case of temporary disconnection
or false contacts on the line SF1 of the timing pick-up.

[0045] Figure 7 of the accompanying drawings shows
by way of example the flow chart for management of the
setting cycle, contained in the applicative program of the
electronic CDI unit. After initialization (step 30), from the
instant T=0, counting is started by the timer inside the
microprocessor (step 31). During counting, if the micro-
processor 19 receives a timing signal in a predeter-
mined period of time, the microprocessor program
checks whether this time is greater than the predeter-
mined waiting interval DT2 indicated above. If the reply
is negative, i.e. if the pulse is received prior to the waiting
time DT2, after verifying whether there has been any
variation in level of the said signal received (step 33),
the microprocessor 19 manages the timing signals S1
so as to activate normal ignition advance during normal
operation of the engine (step 34).

[0046] On the other hand, if the first pulse on the tim-
ing pick-up line is recognised after the predetermined
period DT2, from step 32 one passes to step 35 involv-
ing reading of the access code and if the system an-
swers affirmatively (step 36) one passes to step 37 in-
volving reading of the value corresponding to the cor-
rection to be made to the timing signal, as well as writing
of the corresponding correction value in the EEPROM
memory (step 38). The operative system of the micro-
processor 19 automatically memorises in this way the
new correct timing curve, with return again to step 34
involving management of the signal for activation of the
ignition advance.

[0047] From the above description and illustrations in
the accompanying drawings it is therefore obvious that
a method and an apparatus for setting the timing of the
ignition systems of internal combustion engines have
been provided, by means of which it is possible to obtain
a non-volatile setting which is able to last for the entire
working life of the ignition, said setting being made re-
versible, i.e. also providing the possibility of modifying
the setting subsequently, while retaining a high degree
of security owing to a coded procedure which makes the
entire system accessible only to authorised personnel.
Therefore, in addition to protection against tampering,
owing to the fact that operations can be carried out di-
rectly via the lines of the feed coil and the timing sensor,
significant simplification and reduction of the operating
times, and in any case extremely precise setting of the
timing, are made possible.
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Claims

Method for setting the timing for the spark advance
of the ignition circuit (CDI) of an internal combustion
engine (M), in which said ignition circuit (CDI) com-
prises an electric power storage circuit (C1) induc-
tively connected to the spark plug circuit (14) of the
engine (M), respectively connected to the feed coil
(12) of a voltage magneto-generator (10,12) having
a rotor (10) mechanically linked to the rotating shaft
of the piston (11) of the engine, and in which said
voltage generator comprises a timing pick-up coil
(13) to cyclically emit timing signals supplied to a
microprocessor (19) of the ignition circuit (CDI),
said microprocessor (19) being provided with a non-
volatile programmable memory for activating and/
or deactivating an electronic control switch (SCR1)
in the said electric power storage circuit (C1), char-
acterized by:

providing an electronic time setting unit (21)
having a power source (V2) for setting the spark
advance of said ignition circuit (CDI), said time
setting unit (21) comprising a control unit (PC)
having programmable memory means com-
prising a coded setting procedure for providing
time setting signals to the microprocessor (19)
of the ignition circuit (CDI), said time setting unit
(21) being detachably connectable between
the feed coil (12) and the timing pick-up coil (13)
of the voltage generator, and said ignition cir-
cuit (CDI);

checking the timing for the spark advance of the
ignition circuit (CDI), while keeping the engine
(M) running at a predeterminate speed, and de-
termining the amount of advance correction to
be performed for timing the spark advance of
said ignition circuit (CDI);

disconnecting said voltage generator from said
ignition circuit (CDI), and supplying the micro-
processor (19) of the ignition circuit (CDI) with
a set of timing signals (S3) corresponding to the
correction to be performed for the spark-ad-
vance of the engine, directly through the same
wire connections of the ignition circuit (CDI) to
the feed coil (12) and the pick-up coil (13) of the
voltage generator, after lapsing a predeter-
mined time delay from the start of the powering
of said ignition circuit (CDI).

Method for setting the timing for the spark advance
of the ignition circuit of an internal combustion en-
gine according to Claim 1, characterized by sending
an authorisation code allowing the access to the mi-
croprocessor (19) of the ignition circuit (CDI), before
sending to said microprocessor (19) the signals pro-
vided by said time setting unit (21) for correcting the
spark advance.
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3.

Method for setting the timing for the spark advance
of the ignition circuit of an internal combustion en-
gine according to Claim 1 or 2, characterized in that
said microprocessor (19) of the ignition circuit (CDI)
is provided with operative program means designed
to recognise the timing signals provided by the pick-
up coil (13) of the voltage generator (12, 13) during
the running of the engine, in respect to a coded
transmission of advance correction data, in accord-
ance with a different timing compared to the start of
the powering of the ignition circuit (CDI).

Apparatus suitable for setting the timing for the
spark advance of the ignition circuit of internal com-
bustion engines, according to the method of previ-
ous claims, characterized by comprising:

switch contact means (RL1 + RL4) which can
be programmably actuated to directly connect
said ignition circuit to the feed coil (12) and the
timing pick-up coil (13) of the voltage generator
of the engine (M), respectively connect said
setting apparatus to the ignition circuit (CDI) via
the same wire connection for the feed coil (12)
and the timing pick-up coil (13) of the said igni-
tion circuit (CDI); control means (RL, T1, T2,
T3) being provided for actuating said switching
contacts (RL1 + RL4) respectively, for connect-
ing said ignition circuit (CDI) to a voltage source
(V2) and to a reference earth (RM) inside the
said apparatus;

and a control unit (PC) provided with a pro-
grammable non-volatile memory comprising
operative program means to activate the igni-
tion circuit (CDI) and to generate, with a prede-
termined time delay, a succession of coded sig-
nals indicative of the spark advance correction
to be performed to said ignition circuit.

Apparatus according to Claim 4, characterized in
that said non-volatile memory means of the control
unit (PC) is programmed to send access code data
for accessing the microprocessor (19) of the engine
ignition circuit (CDI), before generating said suc-
cession of coded signals indicative of the spark ad-
vance correction for said ignition circuit (CDI).

Patentanspriiche

1.

Verfahren zum Setzen des Zeitpunkts fiir die Fun-
kenvoreilung der Ziindschaltung (CDI) einer Brenn-
kraftmaschine (M), bei dem die Zindschaltung
(CDI) eine Schaltung (Cl) zum Speichern elekiri-
scher Energie enthalt, die mit der Zundkerzenschal-
tung (14) der Maschine (M) induktiv gekoppelt ist,
die mit der Speisespule (12) eines Spannungs-Ma-
gnetogenerators (10, 12), der einen mit der Dreh-
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welle des Kolbens (11) der Maschine mechanisch
verbundenen Rotor (10) aufweist, verbunden ist,
und bei dem der Spannungsgenerator eine Zeit-
punktaufnehmerspule (13) zum zyklischen Aussen-
den von an einen Mikroprozessor (19) der Ziind-
schaltung (CDI) gelieferten Zeitpunktsignalen ent-
halt, wobei der Mikroprozessor (19) mit einem nicht-
flichtigen programmierbaren Speicher zum Akti-
vieren und/oder Deaktivieren eines elektronischen
Steuerschalters (SCR1) in der Schaltung (C1) zum
Speichern elektrischer Energie versehen ist, ge-
kennzeichnet durch

Vorsehen einer elektronischen Zeitsetzeinheit
(21) mit einer Leistungsquelle (V2) zum Setzen
der Funkenvoreilung der Ziindschaltung (CDI),
wobei die Zeitsetzeinheit (21) eine Steuerein-
heit (PC) mit einer programmierbaren Spei-
chereinrichtung enthalt, die eine codierte Setz-
prozedur zum Bereitstellen von Zeitsetzsigna-
len fir den Mikroprozessor (19) der Ziindschal-
tung (CDI) enthalt, wobei die Zeitsetzeinheit
(21) zwischen die Speisespule (12) und die
Zeitpunktaufnehmerspule (13) des Span-
nungsgenerators sowie die Zindschaltung
(CDI) entnehmbar geschaltet werden kann;
Prifen des Zeitpunkts der Funkenvoreilung
(CDI), wobei der Lauf der Maschine (M) auf ei-
ner vorgegebenen Drehzahl gehalten wird, und
Prifen des Betrags der fiir den Zeitpunkt der
Funkenvoreilung der Ziindschaltung (CDI) aus-
zufiihrenden Voreilungskorrektur;

Trennen des Spannungsgenerators von der
Zindschaltung (CDI) und Liefern einer Gruppe
von Zeitpunktsignalen (S3), die der fir die Fun-
kenvoreilung der Maschine auszufiihrenden
Korrektur entsprechen, direkt Uber dieselben
Drahtverbindungen der Ziindschaltung (CDI)
zur Speisespule (12) und zur Aufnehmerspule
(13) des Spannungsgenerators an den Mikro-
prozessor (19) der Ziuindschaltung (CDI), nach-
dem ab dem Beginn der Leistungsversorgung
der Zindschaltung (CDI) eine vorgegebene
Zeitverzdgerung verstrichen ist.

Verfahren zum Setzen des Zeitpunkts fiir die Fun-
kenvoreilung der Ziindschaltung einer Brennkraft-
maschine nach Anspruch 1, gekennzeichnet durch
das Senden eines Gewahrungscodes, der den Zu-
griff auf den Mikroprozessor (19) der Ziindschal-
tung (CDI) zulaft, bevor die von der Zeitsetzeinheit
(21) geschaffenen Signale fiir die Korrektur der
Funkenvoreilung an den Mikroprozessor (19) ge-
schickt werden.

Verfahren zum Setzen des Zeitpunkts fiir die Fun-
kenvoreilung der Ziindschaltung einer Brennkraft-
maschine nach Anspruch 1 oder 2, dadurch ge-
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kennzeichnet, dall der Mikroprozessor (19) der
Zindschaltung (CDI) mit einer Arbeitsprogramm-
einrichtung versehen ist, die so beschaffen ist, dal
sie die von der Aufnehmerspule (13) des Span-
nungsgenerators (12, 13) wahrend des Laufs der
Maschine geschaffenen Ziindzeitpunktsignale in
bezug auf eine codierte Ubertragung von Vorei-
lungskorrekturdaten entsprechend einem unter-
schiedlichen Zeitpunkt im Vergleich zum Beginn der
Leistungsversorgung der Zundschaltung (CDI) er-
kennt.

Vorrichtung, die zum Setzen des Zeitpunkts der
Funkenvoreilung der Zindschaltung von Brenn-
kraftmaschinen gemaR dem Verfahren der voran-
gehenden Anspriiche geeignet ist, gekennzeichnet
durch:

Schaltkontakteinrichtungen (RL1+RL4), die
programmierbar betétigt werden kénnen, um
die Zindschaltung mit der Speisespule (12)
und mit der Zindzeitpunkt-Aufnehmerspule
(13) des Spannungsgenerators der Maschine
(M) direkt zu verbinden und die Setzvorrichtung
Uber dieselbe Drahtverbindung fiir die Speise-
spule (12) und die Zeitpunkt-Aufnehmerspule
(13) der Zindschaltung (CDI) mit der Ziind-
schaltung (CDI) zu verbinden;
Steuereinrichtungen (RL, T1, T2, T3), die dazu
vorgesehen sind, die Schaltkontakte (RL1 +
RL4) jeweils zu betatigen, um die Ziindschal-
tung (CDI) mit einer Spannungsquelle (V2)
bzw. mit einer Referenzerde (RM) in der Vor-
richtung zu verbinden;

und eine Steuereinheit (PC), die mit einem pro-
grammierbaren, nichtflichtigen Speicher ver-
sehen ist, der eine Arbeitsprogrammeinrich-
tung enthalt, um die Ziindschaltung (CDI) zu
aktivieren und um mit einer vorgegebenen Zeit-
verzodgerung eine Folge codierter Signale zu
erzeugen, die die an der Ziindschaltung auszu-
fuhrende Funkenvoreilungskorrektur angeben.

5. \Vorrichtung nach Anspruch 4, dadurch gekenn-

zeichnet, dal® die nichtfliichtige Speichereinrich-
tung der Steuereinheit (PC) so programmiert ist,
daR sie Zugriffscodedaten fur den Zugriff auf den
Mikroprozessor (19) der Maschinen-Ziindschaltung
(CDI) schickt, bevor die Folge codierter Signale er-
zeugt wird, die die Funkenvoreilungskorrektur fir
die Ziindschaltung (CDI) angeben.

Revendications

Procédé pour régler le calage pour l'avance a l'al-
lumage du circuit d'allumage (CDI) d'un moteur a
combustion interne (M), dans lequel ledit circuit d'al-



13 EP 0 728 944 B1 14

lumage (CDI) comprend un circuit (C1) de stockage
de courant électrique couplé de maniére inductive
au circuit (14) de bougies d'allumage du moteur (M),
respectivement connecté a la bobine d'allumage
(12) d'un générateur magnétique (10, 12) de ten-
sion ayant un rotor (10) couplé mécaniquement a
I'arbre rotatif du piston (11) du moteur, et dans le-
quel ledit générateur de tension comporte une bo-
bine (13) de captage de calage afin d'émettre de
maniere cyclique des signaux de calage fournis a
un microprocesseur (19) du circuit d'allumage
(CDI), ledit microprocesseur (19) comportant une
mémoire rémanente programmable servant a acti-
ver et/ou désactiver un commutateur électronique
de commande (SCR1) présent dans ledit circuit
(C1) de stockage de courant électrique, caractérisé
par les étapes consistant a:

prévoir une unité de réglage électronique (21)
de temps ayant une source (V2) de courant
pour régler lI'avance a l'allumage dudit circuit
d'allumage (CDI), ladite unité (21) de réglage
de temps comportant une unité de commande
(PC) ayant un moyen formant mémoire pro-
grammable comportant une procédure de ré-
glage codée pour fournir les signaux de réglage
de temps au microprocesseur (19) du circuit
d'allumage (CDI), ladite unité (21) de réglage
de temps pouvant étre montée de maniere
amovible entre la bobine d'alimentation (12) et
la bobine de captage de calage (13) du géné-
rateur de tension, et ledit circuit d'allumage
(CDI);

vérifier le calage pour I'avance a I'allumage du
circuit d'allumage (CDI) tout en continuant a fai-
re fonctionner le moteur (M) a un régime pré-
déterminé, et déterminer la valeur de la correc-
tion de l'avance a effectuer pour caler I'avance
a l'allumage dudit circuit d'allumage (CDI);
isoler ledit générateur de tension par rapport
audit circuit d'allumage (CDI), et appliquer au
microprocesseur (19) du circuit d'allumage
(CDI) une série de signaux de calage (S3) cor-
respondant a la correction a effectuer pour
l'avance a l'allumage du moteur, directement
par l'intermédiaire des mémes lignes de con-
nexion du circuit d'allumage (CDI) a la bobine
d'alimentation (12) et a la bobine de captage
(13) du générateur de tension, au terme d'un
temps d'attente prédéterminé apres le début de
I'alimentation électrique dudit circuit d'alluma-
ge (CDI).

Procédé pour régler le calage pour lI'avance a I'al-
lumage du circuit d'allumage d'un moteur a com-
bustion interne selon la revendication 1, caractérisé
par I'étape consistant a envoyer un code d'autori-
sation qui permet I'acces au microprocesseur (19)
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du circuit d'allumage (CDI), avant d'envoyer audit
microprocesseur (19) les signaux fournis par ladite
unité (21) de réglage de temps pour corriger I'avan-
ce a l'allumage.

Procédé pour régler le calage pour l'avance a l'al-
lumage du circuit d'allumage d'un moteur a com-
bustion interne selon la revendication 1 ou 2, carac-
térisé en ce que ledit microprocesseur (19) du cir-
cuit d'allumage (CDI) comporte un moyen formant
programme d'exploitation congu pour reconnaitre
les signaux de calage fournis par la bobine de cap-
tage (13) du générateur (12, 13) de tension pendant
le fonctionnement du moteur, en fonction d'une
transmission codée de données de correction
d'avance, conformément a une temporisation diffé-
rente en comparaison du début de l'alimentation
électrique du circuit d'allumage (CDI).

Dispositif permettant de régler le calage pour
I'avance a l'allumage du circuit d'allumage de mo-
teurs a combustion interne, selon le procédé des
revendications précédentes, caractérisé en ce qu'il
comprend:

des moyens formant contacts de commutation
(RL1 + RL4) qui peuvent étre actionnés de ma-
niere programmable pour connecter directe-
ment ledit circuit d'allumage a la bobine d'ali-
mentation (12) et a la bobine (13) de captage
de calage du générateur de tension du moteur
(M), pour connecter respectivement ledit dispo-
sitif de calage au circuit d'allumage (CDI) par
l'intermédiaire de la méme ligne de connexion
que celle utilisée pour la bobine d'alimentation
(12) et la bobine (13) de captage de calage du-
dit circuit d'allumage (CDI); des moyens de
commande (RL, Tl, T2, T3) étant prévus pour
actionner respectivement lesdits contacts de
commutation (RL1 + RL4), pour connecter ledit
circuit d'allumage (CDI) a une source de ten-
sion (V2) et a une masse de référence (RM) a
I'intérieur dudit dispositif;

et une unité de commande (PC) pourvue d'une
mémoire programmable rémanente compor-
tant un programme d'exploitation pour activer
le circuit d'allumage (CDI) et pour générer, avec
un temps d'attente prédéterminé, une suite de
signaux codés indiquant la correction d'avance
a l'allumage a effectuer pour ledit circuit d'allu-
mage.

5. Dispositif selon la revendication 4, caractérisé en

ce que ledit moyen formant mémoire rémanente de
I'unité de commande (PC) est programmé pour en-
voyer des données de code d'accés pour accéder
au microprocesseur (19) du circuit d'allumage (CDI)
du moteur avant de générer ladite suite de signaux
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codés indiquant la correction de I'avance a l'alluma-
ge pour ledit circuit d'allumage (CDI).
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