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Description

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an air-fuel ratio
control system for internal combustion engines and,
more particularly, to an air-fuel ratio control system
in which the feed-back control of the air-fuel ratio
of a mixture supplied to an inteal combustion en-
gine is conducted in accordance with a signal from
an air-fuel ratio sensor with a heater. Still more par-
ticularly, the invention is concerned with an air-fuel
ratio control system of the type mentioned above,
which is improved to prevent destruction of the air-
fuel ratio sensor when the ambient air temperature
is low.

Description of the Prior Art

A feed-back type air-fuel control system has
been known which employs an air-fuel ratio sensor
(oxygen sensor) in which the output is inverted
when the air-fuel ratio changes across the stoichio-
metric point. In order for this type of air-fuel ratio
control system to operate satisfactorily, it is essen-
tial that the air-fuel ratio sensor is well activated by
being heated to and maintained at a high tempera-
ture. In some cases, however, this requirement can-
not be met particularly when the exhaust gas temper-
ature is comparatively low due to light loads on the
engine or when the air-fuel ratio sensor is installed
at the downstream portion of the exhaust pipe. In or-
der to obviate this problem, air-fuel control systems
have been proposed and actually used in which the
air-fuel ratio sensor incorporates an electric heat-
er which heats and activates the sensor.

Air-fuel ratio sensors adapted to produce a digit-
al output which changes linearly in response to a
change in the air-fuel ratio have also been put into
practical use. Such sensor also incorporate elec-
tric heaters for the purpose of improving the sens-
ing accuracy and sufficiently activating the sen-
sors.

Air-fuel ratio control systems using air-fuel ratio
sensors of the fypes mentioned above are broadly
used in various internal combustion engines for the
purpose of cleaning exhaust gases, regardless of
whether the engines are carbureted or fuel injected.

A known air-fuel ratio control-system combined
with speed-density-type fuel injection and employ-
ing an air-fuel ratio sensor adapted to produce a lin-
ear output in relation to a change in the air-fuel ratio
will be described hereunder by way of example.

The description will be made with reference to
Fig. 4 which also will be used in the description of an
embodiment of the invention.

In Fig. 4, an internal combustion engine A has an
engine proper 1, an intake pipe 2 and a throttle
valve 3 disposed in the intake pipe 2.

The pressure of the intake air in the intake pipe 2
is sensed by a pressure sensor 4 which delivers
the sensing output to an A/D converter 91 of a later-
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mentioned conirol device 9. The temperature of the
engine proper may be detected by a cooling water
temperature sensor (not shown), the output of
which also is delivered to the A/D convector 91.

The engine speed is sensed by an rpm sensor 5
which produces pulses of a frequency proportional
to the engine speed. The output pulses of the rpm
sensor are delivered to an input circuit 92 of the
control device 9. The control device 9 has an output
circuit 96 which delivers a control output in accord-
ance with which a fuel injector 6 operates to inject a
fuel into the intake pipe 2.

An air-fuel ratio sensor 8 is disposed in an ex-
haust pipe 7 which is connected to the engine prop-
er 1. The air-fuel ratio sensor 8 is capable of sens-
ing the air-fuel ratio of the mixture fed to the engine
through measurement of components of the exhaust
gas flowing in the exhaust gas pipe 7.

Thus, the control device 9 receives various data
concerning the state of e ngine operation, includ-
ing the intake air pressure data derived from the
pressure sensor 4, engine speed data from the rpm
sensor 5 and the air-fuel ratio from the air-fuel ra-
tio sensor 8. Upon receipt of these data, the control
device 9 computes the optimum fuel injection rate
and controls the duty ratio or the pulse width of the
driving pulses for driving the fuel injector 6 in ac-
cordance with the thus computed optimum fuel injec-
tion rate.

The AD converter 91 of the control device 9 is
adapted to convert the analog signals such as
those derived from the air-fuel ratio sensor 8 and
the pressure sensor 4 into digital signals which are
delivered to a microprocessor 93.

The input circuit 92 of the control device 9 has a
function to conduct a level-conversion of the pulse
signal derived from the rpm sensor 5. The signal
from this circuit 92 also is delivered to the micro-
processor 93. The microprocessor 93 computes the
amount of fuel to be supplied to the engine proper 1
in accordance with the digital and pulse signals from
the AD converter 91 and the input circuit 92, to pro-
duce a signal for controlling the duty ratio or the
pulse width of the driving pulses for driving the in-
jector 6.

The processes to be executed by the microproc-
essor 93 and other related data are stored before-
hand in a read-only memory (ROM) 94, while data
obtained in the course of computation are temporari-
ly stored in a random access memory (RAM) 95. The
delivery of the output signal from the microproces-
sor 93 to the fuel injector 6 is conducted through
the output circuit 96.

The construction of the air-fuel ratio sensor 8 will
be described hereunder with reference to Fig. 5.
Specifically, the air-fuel ratio sensor 8 has an oxy-
gen pump cell 81, an oxygen battery cell 82, a pair of
electrodes 83a, 83b made of a porous material, a
diffusion chamber 84, a reference voltage 85, a
comparison amplifier 86, a pump driving circuit 87,
and a resistor 88 which is used for the purpose of
detecting the electric current in the pump cell.

Reference numeral 103 denotes an electrical insu-
lator on which is formed a resistor 100. The resistor
100 serves as a heat-generating element. An air
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gap 102 is formed between the portion of the electric
insulator 103 having the resistor 100 and the oxygen
battery cell 82. This basic arrangement of the air-
fuel ratio sensor 8 is already known from the disclo-
sures of Japanese Patent Laid-Open Nos. 59-
19046 and 60-128349. In operation, the voltage gen-
erated in the oxygen battery cell 82 and the voltage
of a reference voltage source 85 which is set, for
example, at 0.4V are input to the comparison amplifi-
er 86 so as to be compared with each other. At the
same time, the pump driving circuit 87 is driven to
supply an electric current to the oxygen pump cell 81
so as to reduce the offset of the voltage in the oxy-
gen battery cell 82 from the reference voltage to
zero, whereby a state of the exhaust gas corre-
sponding to the stoichiometric ratio is obtained in
the diffusion chamber 84.

With this arrangement, it is possible to detect the
air-fuel ratio of the mixture which is being fed to the
engine, regardless of whether it is on the leaner or
richer side of the stoichiometric point, and the re-
sult of measurement is taken out as a voltage
across the resistor 88. In consequence, an output
voltage which linearly changes in relation to a
change in the air-fuel ratio over a wide range is ob-
tained as shown in Fig. 6.

During operation of the engine, the resistor 100 is
supplied with an electric current through the output
circuit 97 in the control device 9 so as to heat and
activate the air-fuel ratio sensor 8.

A description will be made hereunder with specif-
ic reference to Fig. 7 as to a typical known feed-
back control of air-fuel ratio conducted by using
the above-described air-fuel ratio sensor 8. Fig. 7
is a flow chart showing the process of the control
performed by the control device 8 shown in Fig. 4.

The pulse signal from the rpm sensor 5, repre-
senting the rpm Ne of the engine, is read in Step S 1,
and the signal from the pressure sensor 4 indica-
tive of the absolute pressure Pb in the intake pipe is
read in Step S 2. In Step S 3, the basic driving pulse
width ro of the pulses for driving the injector 6 is
computed on the basis of the data read in Steps S 1
and S 2,

The pulse width ro can be expressed by ro =
K+Pbeny, where K represents a constant, while nyv
represents charging efficiency which is determined
by the intake pressure Pb and the engine rpms Ne.

Although not shown in fig 7, a temperature - com-
pensation may be conducted on the driving pulse
width in accordance with the temperature signal de-
rived from the cooling water temperature sensor 10
such that the actual driving pulse width © ¢ is in-
creased as compared with the computed by the
above mentioned formula when the cooling water
temperature is low.

A target air-fuel ratio (A/F) S is set in Step S 4.
The target air-fuel ratio (A/F) S is determined be-
forehand in such a manner as to optimize the air-fu-
el ratio for attaining the maximum dynamic perform-
ance of the engine while minimizing the fuel con-
sumption under varying engine rpms Ne and the
intake pressure Pb, as will be seen from Fig. 8 in
which a flow chart (a) shows operation cycle of the
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engine and in which a flow chart (b) shows the on-
off cycle of the heater 100 in the air-fuel ratio sen-
sor 8. The target air-fuel ratio, however, may be de-
termined taking into account also other factors
such as the engine temperature and the state of ac-
celeration or deceleration of the engine.

The output signal (A/F) R from the air-fuel ratio
sensor 8 is read in Step S 5 and, in Step S 6, the de-
viation of the air-fuel ratio from the target air-fuel
ratio, i.e., (A/F)S -(A/F)R, is computed and integrat-
ed with a suitable gain. In Step S 7, it is determined
whether the integrated vaiue | falls within a prede-
termined limit range I(LMT). If this integrated value
falls within a predetermined range, a correction val-
ue ki is set as k = 1 in Step S 8, whereas, if this inte-
grated value does not fall within a predetermined
range, a correction value l is set as Iy = IL in Step S
9

In Step S 10, the pulse width r of the injector driv-
ing pulses is determined by multiplying the basic
puise width ro determined in Step 8 3 with the cor-
rection value |y determined in Step S8 or S 9.

It will be understood that the feed-back control of
the air-fuel ratio is conducted to follow the target
air-fuel ratio as the above-described control proc-
ess is repeated momentarily.

The described control operation, however, es-
sentially requires that the air-fuel ratio sensor 8
correctly detect momentary changes in the air-fuel
ratio and, therefore, the air-fuel ratio sensor has to
be sufficiently activated by being heated. Howev-
er, exhaust gas temperature is normally so low when
the engine is operating under a light load that the air-
fuel ratio sensor 8 cannot be sufficiently activated.
In order to obviate this problem, it has been a com-
mon measure to provide an electric heater 100 in the
air-fuel ratio sensor 8 and to supply electric power
to the heater 100 whenever the engine is operating,
as shown in Fig. 8. ,

The known air-fuel ratio control system for inter-
nal combustion engines described hereinabove can
operate satisfactorily under normal ambient air tem-
perature. A problem is encountered, however, par-
ticularly when the ambient air temperature is ex-
tremely low, e.g., between 0° and -30°C. Namely,
under such low ambient air temperatures, if the en-
gine is stopped before the engine and the exhaust
system are completely heated, the moisture con-
tained in the exhaust gas condenses within the ex-
haust pipe 7 to become water droplets which cling to
the air-fuel ratio sensor.

The air-fuel ratio sensor 8 has tiny apertures
such as the air gap 102 and very small holes formed
in the electrodes 83a, 83b. If the engine is left to
stand without operating under such cold tempera-
tures, the water droplets clinging to such tiny aper-
tures freeze increasing their volumes to produce
mechanical forces which break the cells in the air-
fuel ratio sensor 8.

US patent No. 4 212 273 describes a system
which has an air-fuel sensor for sensing the ratio
of a mixture which is fed into an internal combustion
engine. The air-fuel ratio sensor has a heater which
is switched on when the engine is started so that the
heater can quickly achieve maximum efficiency.
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SUMMARY OF THE INVENTION

Accordingly, it is an object of the present inven-
tion to provide an air-fuel ratio conirol system for
internal combustion engines, which is improved in
such a way as to prevent destruction of the air-fuel
ratio sensor attributable to freezing of water drop-
lets, thereby overcoming the above-described
problems of the prior art.

According to the present invention there is pro-
vided an air-fuel ratio conitrol system for internal
combustion engines, comprising:

an air-fuel ratio sensor (8) for providing infor-
mation indicative of the air-fuel ratio of a mixture
supplied to the engine (1). and heating means (100)
for heating the air-fuel ratio sensor (8), character-
ized in that confrol means (212) is provided for
operating the heating means (100) for a
predetermined time after the engine has stopped
running.

In an embodiment of the present invention, there
is provided an air-fuel ratio control system for in-
ternal combustion engines, comprising: an air-fuel
ratio sensor mounted in an exhaust pipe of an inter-
nal combustion engine and adapted to produce an
output indicative of the air-fuel ratio of a mixture
supplied to the engine on the basis of the composi-
tion of exhaust gases in the exhaust pipe; heating
means for heating the air-fuel ratio sensor; an en-
gine operation sensor adapted to sense whether
the engine has been stopped; and control means for
controlling the heating means such that it is operat-
ed for a predetermined time after the engine opera-
tion sensor has sensed that the internal combustion
engine has been stopped.

A temperature sensor for sensing the tempera-
ture of the ambient air and/or the internal combus-
tion engine may be provided. In this case, the con-
trol means is operative for allowing, when the en-
gine has been stopped while the temperature
sensed by the temperature sensor is below a prede-
termined level, the heating means to operate for a
predetermined time after the engine operation sen-
sor has sensed that the engine has been stopped.

The above and other objects, features and ad-
vantages of the present invention will become clear
from the following description of the preferred em-
bodiment when taken in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustration of a critical por-
tion of an air-fuel ratio control system for internal
combustion engines in accordance with the present
invention;

Fig. 2 is a flow chart showing the operation of the
air-fuel ratio control system shown in Fig. 1;

Fig. 3 is a timing chart showing the operations of
a timer and a heater of the air-fuel ratio control sys-
tem of Fig. 1 in relation to the operation of an inter-
nal combustion engine;

Fig. 4 is a schematic illustration of a known air-
fuel ratio control system for internal combustion en-
gines;
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Fig. 5 is an illustration of the detailed construc-
tion of an air-fuel ratio sensor shown in Fig. 4;

Fig. 6 is a chart showing the operation character-
istics of the air-fuel ratio sensor of Fig. 5;

Fig. 7 is a flow chart showing the operation of the
known air-fuel ratio control system;

Fig. 8 is a timing chart showing the operation of a
heater in the known air-fuel ratio control system in
relation to the operation of an internal combustion
engine;

Fig. 9 is a schematic illustration of a critical por-
tion of an air-fuel ratio control system for internal
combustion engines in accordance with an alterna-
tive embodiment of the present invention; and

Fig. 10 is a flow chart showing the operation of
the air-fuel ratio contro! system shown in Fig. 9

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

A preferred embodiment of the present invention
will be described hereinunder. In the following de-
scription and the associated figures of the draw-
ings, the same reference numerals are used to de-
note the same parts or members as those appearing
in the foregoing description of the prior art.

The general arrangement of the air-fuel ratio con-
trol system of the present invention is basically the
same as that of the known system explained before
in connection with Fig. 4, but is distinguished from
the described known art in that the arithmetic func-
tion of the microprocessor 93 in the control device
9 and the manner of setting of data are changed.

More specifically, the air-fuel ratio contro! sys-
tem in accordance with the present invention has
additional functions as shown in the flow chart in
Fig. 2.

Namely, as illustrated in Fig. 1, the air-fuel ratio
control system embodying the present invention has
an air-fuel ratio sensor 8 mounted in an exhaust
pipe of an internal combustion engine and adapted
to produce an output indicative of the air-fuel ratio
of a mixture supplied to the engine on the basis of
the composition of exhaust gases in the exhaust
pipe; heating means 100 such as an electric heater
being operable to heat the air-fuel ratio sensor 8
during the operation of the engine; and engine oper-
ation sensor 211 adapted to sense whether the en-
gine has been stopped; and control means 212 for
controlling the heating means 100 such that it is op-
erated for a predetermined time after the engine op-
eration sensor 211 has sensed that the internal com-
bustion engine has been stopped.

The air fuel ratio sensor 8 is similar in construc-
tion and operation to the one shown in Fig. 5.

Preferably, the control means 212 comprises a
timing means which is adapted to allow the heater 100
to operate for a predetermined time after the engine
operation sensor 211 has sensed that the engine has
been stopped. Such a timing means may be con-
structed as software like a control program built in
the microprocessor 93 of the control device 9 or as
hardware like a timer.

The operation of this embodiment will be de-
scribed hereunder with reference to the flow chart
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shown in Fig. 2 and the timing charts shown in Fig. 3.
When the engine is started to operate, current is
supplied to the electric heater 100 under the control
of the control device 9 so that the heater serves to
heat the air-fuel ratio sensor 8 to an appropriate
temperature during the operation of the engine. In
Step 200, the engine operation sensor 211 deter-
mines whether the engine has been stopped or not,
through detection of the state of a key or ignition
switch. If the engine has been stopped, the process
proceeds to Step 201 in which the timing means 212
for controlling the power supply to the heater 100 is
started to operate, as illustrated in the timing charts
(a) and (b) of Fig. 3. During the operation of the tim-
ing means 212, electric power is supplied from a pow-
er source 104 to the electric heater 100 of the air-
fuel ratio sensor 8 through the output circuit 97 of
the contro! device 9, as illustrated in the fiming
chart (¢) of Fig. 3, so that the air-fuel ratio sensor 8
is heated. The time set in the timing means 212 is de-
termined beforehand and is long enough to ensure
that any wetness on the air-fuel ratio sensor 8 is
completely removed by evaporation. For instance,
the timing means 212 is set to continue the electric
power supply to the heater 100 for several minutes
when the engine is stopped.

As will be understood from the foregoing descrip-
tion, in the airfuel ratio control system of the
present invention, when an internal combustion en-
gine is stopped after a short operation before the
engine is fully warmed up, electric power is supplied
to the heater 100 of the air-fuel ratio sensor 8 for a
predetermined time after the stop of the engine,
thereby to completely evaporate any water content
attached to the air-fuel ratio sensor 8.

An alternative embodiment of the invention is de-
scribed with reference to Figures 8 and 10. This dif-
fers from the previous embodiment in that a temper-
ature sensor 10 is provided, and the conirol means
212 operates in dependence upon the sensed tem-
perature.

Namely, the air-fuel ratio control system of this
embodiment has an air-fuel ratio sensor 8 mounted
in an exhaust pipe of an internal combustion engine
and adapted to produce an output indicative of the
air-fuel ratio of a mixture supplied to the engine on
the basis of the composition of exhaust gases in the
exhaust pipe; heating means 100 such as an electric
heater for heating the air-fuel ratio sensor; a tem-
perature sensor 10 for sensing the temperature of
the internal combustion engine; an engine operation
sensor 211 adapted to sense whether the engine has
been stopped; and control means 212 for allowing,
when the engine operation sensor 211 has sensed
that the internal combustion engine has been
stopped while the engine temperature sensed by the
temperature sensor 10 is below a predetermined lev-
el, the heating means to operate for a predeter-
mined time after the engine operation sensor 211 has
sensed that the internal combustion engine has
been stopped.

Preferably, the control means 212 includes tem-
perature determining means 213 for determining
whether the engine temperature sensed by the tem-
perature sensor is below the predetermined level,
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and a timer 214 adapted to allow, when the engine op-
eration sensor 211 has sensed that the internal com-
bustion engine has been stopped while the engine
temperature is judged by the temperature judging
means 213 to be below the predetermined level, e.g.,
70°C, the heating means to operate for a predeter-
mined time after the engine operation sensor has
sensed that the internal combustion engine has
been stopped.

The operation of this embodiment will be de-
scribed hereunder with reference to the flow chart
shown in Fig. 10 In Step 200, the engine operation
sensor 211 determines whether the engine has been
stopped or not, through detection of the state of a
key or ignition switch. If the engine has been
stopped, the process proceeds to Step 201 in which
the temperature determining means 213 determines
whether the cooling water temperature is above a
predetermined level which is, for example, set at
70°C, by means of the signal derived from the water
temperature sensor 10. If the cooling water temper-
ature is below the predetermined level, a timer 214
for controlling the power supply to the heater is
started in Step 202. During the operation of the tim-
er 214, electric power is supplied from the power
supply 104 to the electric heater 100 in the form of a
resistor of the air-fuel ratio sensor 8, through the
output circuit 97 of the control device 9 so that the
air-fuel ratio sensor 8 is heated. The time set in the
timer 214 is determined beforehand and is long
enough to ensure that any wetness on the air-fuel
ratio sensor is completely removed by evaporation.
For instance, the timer 214 is set to continue the
electric power supply to the heater for several min-
utes when the ambient air temperature is low.

As will be understood from the foregoing embodi-
ment in the air-fuel ratio control system of the
present invention, when an internal engine is
stopped after a short operation before the engine is
fully warmed up, the engine temperature is deter-
mined through detection of the cooling water temper-
ature and, if the engine temperature is below a pre-
determined level, electric power is supplied to the
heater 100 of the air-fuel ratio sensor 8 for a prede-
termined time after the stop of the engine, thereby
to completely evaporate any water content attached
to the air-fuel ratio sensor 8.

Although in the described embodiment the supply
of the electric power to the heater 100 is controlled
in accordance with the engine temperature sensed
by the cooling water temperature sensor 10, this is
not exclusive and the airfuel ratio control system of
the invention may employ a temperature sensor for
sensing the ambient air temperature in place of the
cooling water temperature sensor 10. In such a
case, the temperature determining means 213 deter-
mines is below a predetermined level, e.g., 0°C and,
if so, a signal is generated to operate the timer 214
thereby allowing the electric power supply to the
heater 100.

According to the invention, therefore, it is possi-
ble to avoid destruction of the air-fuel ratio sensor
8 which may otherwise be caused due to freezing of
water droplets clinging to the air-fuel ratio sensor
when the ambient air temperature is low.
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Claims

1. An air-fuel ratio control system for internal
combustion engines, comprising:
an air-fuel ratio sensor (8) for providing informa-
tion indicative of the air-fuel ratio of a mixture sup-
plied to the engine (1), and heating means (100) for
heating the air-fuel ratio sensor (8), characterized
in that control means (212) is provided for operating
the heating means (100) for a predetermined time af-
ter the engine has stopped running.

2. An air-fuel ratio control system according to
Claim 1, wherein the control means is provided for
operating the heating means (100) for a predeter-
mined time after the engine has stopped running and
the ambient temperature and/or engine temperature
has falien below a predetermined level.

3. An air-fuel ratio control system according to
claim 1, wherein the air-fuel ratio sensor (8) is
mounted in an exhaust pipe (7) of internal combus-
tion engine (1) and is adapted to produce an output
indicative of the air-fuel ratio of the mixture sup-
plied to said engine on the basis of the composition
of exhaust gases in said exhaust pipe; character-
ized in that
an engine operation sensor (211) is provided and is
adapted to sense whether said engine has been
stopped; the control means (212) being provided for
controlling said heating means to operate for a pre-
determined time after said engine operation sensor
has sensed that said internal combustion engine has
been stopped.

4. An air-fuel ratio control system according to
Claim 3, wherein a temperature sensor (10} is pro-
vided for sensing the temperature of the ambient air
and/or said internal combustion engine (1), and the
control means (212) is operative for allowing, when
said engine operation sensor has sensed that said
internal combustion engine has been stopped, while
the ambient air and/or the engine temperature
sensed by said temperature sensor is below a pre-
determined level, said heating means to operate for
a predetermined time after said engine operation
sensor has sensed that said internal combustion en-
gine has been stopped.

5. An air-fuel ratio controi system for internal
combustion engines according to claim 4, wherein
said control means includes temperature determin-
ing means for determining whether the engine tem-
perature sensed by said temperature sensor is be-
low said predetermined level, and a timer adapted to
aliow, when said engine operation sensor has
sensed that internal combustion engine has been
stopped while the engine temperature is determined
by said temperature determining means to be below
said predetermined level, said heating means to op-
erate for a predetermined time after said engine op-
eration sensor has sensed that said internal com-
bustion engine has been stopped.

6. An air-fuel ratio control system for internal
combustion engines according to any preceding
claim, wherein said heating means comprises an
electric heater.

7. An air-fuel ratio control system for internal
combustion engines according to any preceding

10

15

20

25

30

35

50

55

60

65

claim, wherein said engine operation sensor senses
that said engine has been stopped, upon detecting
turning off of the ignition switch of said engine.

8. An air-fuel ratio control system according to
any one of claims 1 to 4, wherein said control means
comprises a timing means adapted to allow said heat-
ing means to operate for a predetermined time after
stop of said engine.

9. An air-fuel ratio control system for internal
combustion engines according to claim 8, wherein
said timer controls the length of time of electric pow-
er supply to said electric heater.

Patentanspriiche

1. Kraftstoff-Luft-Verhéltnis-Regeleinrichtung
fur Brennkraftmaschinen, umfassend:
einen Kraftstoff-Luft-Verhalinis-Sensor  (8), der
Information Uber das Kraftstoff-Luft-Verhéltnis ei-
nes der Maschine (1) zugefiihrten Gemischs liefert,
und eine Heizvorrichtung (100), die den Kraftstoff-
Luft-Verhaltnis-Sensor (8) erwarmt, dadurch ge-
kennzeichnet, daB eine Steuereinheit (212) vorgese-
hen ist, die die Heizvorrichtung (100) fir eine vor-
bestimmte Zeitdauer nach Anhalten der Maschine
betatigt.

2. Kraftstoff-Luft-Verhéltnis-Regeleinrichtung
nach Anspruch 1, wobei die Steuereinheit vorgese-
hen ist, um die Heizvorrichtung (100) fiir eine vorbe-
stimmte Zeitdauer nach Anhalten der Maschine und
Fallen der Umgebungstemperatur und/oder Maschi-
nentemperatur unter einen vorbestimmten Pegel zu
betatigen.

3. Kraftstoff-Luft-Verhalinis-Regeleinrichtung
nach Anspruch 1, wobei der Kraftstoff-Luft-Ver-
héltnis-Sensor (8) in einer Abgasleitung (7) der
Brennkraftmaschine (1) angeordnet ist und auf der
Basis der Abgaszusammenseizung in der Abgaslei-
tung ein Ausgangssignal erzeugt, das das Kraft-
stoff-Luft-Verhalinis des der Maschine zugefiihr-
ten Gemischs bezeichnet; dadurch gekennzeichnet,
daB ein Maschinenbetriebssensor (211) vorgesehen
ist, der erfaBt, ob die Maschine angehalten worden
ist; wobei die Steuereinheit (212) vorgesehen ist, um
die Heizvorrichtung so zu steuern, daB sie fiir eine
vorbestimmte Zeitdauer nach Erfassen des Anhal-
tens der Brennkraftmaschine durch den Maschi-
nenbetriebssensor in Betrieb ist.

4. Krafistoff-Luft-Verhaltnis-Regelsystem nach
Anspruch 3, wobei ein Temperatursensor (10) vor-
gesehen ist, der die Temperatur der Umgebungsluft
und/oder der Brennkraftmaschine (1) erfaBt, und
die Steuereinheit (212) den Betrieb der Heizvorrich-
tung fiir eine vorbestimmte Zeitdauer nach Erfas-
sen des Anhaltens der Brennkraftmaschine durch
den Maschinenbetriebssensor gestattet, wenn der
Maschinenbetriebssensor erfaBt hat, daB die
Brennkraftmaschine angehalten worden ist, wéh-
rend die vom Temperatursensor erfaBte Tempera-
tur der Umgebungsluft und/oder der Maschine un-
fer einem vorbestimmten Pegel liegt.

5.  Kraftstoff-Luft-Verhaltnis-Regelsystem  fir
Brennkraftmaschinen nach Anspruch 4, wobei die
Steuereinheit eine Temperaturbestimmungseinrich-
tung, die bestimmt, ob die vom Temperatursensor er-
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faBte Maschinentemperatur unter dem vorbestimm-
ten Pegel liegt, und ein Zeitglied aufweist, das den
Betrieb der Heizvorrichtung fUr eine vorbestimmte
Zeitdauer nach Erfassen des Anhaltens der Brenn-
kraftmaschine durch den Maschinenbetriebssen-
sor gestattet, wenn der Maschinenbetriebssensor
erfaBt hat, daB die Brennkraftmaschine angehalien
worden ist, wahrend die Temperaturbestimmungsein-
richtung bestimmt, daB die Maschinentemperatur
unter dem vorbestimmten Pegel liegt.

6. Kraftstoff-Luft-Verhaltnis-Regelsystem  fOr
Brennkraftmaschinen nach einem der vorhergehen-
den Anspriiche, wobei die Heizvorrichtung ein elek-
trisches Heizelement aufweist.

7.  Kraftstoff-Luft-Verhaltnis-Regelsystem  fiir
Brennkraftmaschinen nach einem der vorhergehen-
den Anspriiche, wobei der Maschinenbetriebssen-
sor bei Erfassen des Abschaitens des Ziindschal-
ters der Maschine erfaBt, daB die Maschine ange-
halten worden ist.

8. Kraftstofi-Luft-Verhélinis-Regelsystem nach
einem der Anspriiche 1 bis 4, wobei die Steuerein-
heit ein Zeitglied aufweist, das den Betrieb des
Heizelements fiir eine vorbestimmte Zeitdauer nach
Anhaiten der Maschine gestattet.

9. Kraftstoff-Luft-Verhéltnis-Regelsystem  fir
Brennkraftmaschinen nach Anspruch 8, wobei das
Zeitglied die Zeitdauer der elekirischen Stromzu-
fuhr zum elekirischen Heizelement steuert.

Revendications

1. Systéme de contrble du rapport air-carburant

pour moteurs & combustion interne, comprenant:
Un capteur du rapport air-carburant (8) pour pro-
duire une information indiquant le rapport air-carbu-
rant d'un mélange fourni au moteur (1) et un moyen
chauffant (100) pour chauffer le capteur (8) du rap-
port air-carburant, caractérisé en ce que le moyen
de contrble (212) est prévu pour faire fonctionner ie
moyen chauffant (100) pendant un temps prédétermi-
né aprés arrét de fonctionnement du moteur.

2. Systéme de contrle du rapport air-carburant
selon la revendication 1, ol le moyen de controle est
prévu pour faire fonctionner le moyen chauffant
(100) pendant un temps prédéterminé aprés que le
moteur a arrété de fonctionner et que la températu-
re ambiante et/ou la température du moteur est tom-
bée en-dessous d'un niveau prédéterming.

3. Systeme de conirdle du rapport air-carburant
selon la revendication 1, ol le capteur (8) du rapport
air-carburant est monté dans un tuyau d'échappe-
ment (7) du moteur & combustion interne (1) et est
adapté & produire une sortie indiquant le rapport air-
carburant du mélange fourni audit moteur sur la ba-
se de la composition des gaz d'échappement dans le-
dit tuyau d'échappement ; caractérisé en ce que

Un capteur (211) du fonctionnement du moteur est
prévu et est adapté & détecter si ledit moteur a été
arrété,

Le moyen de contrble (212) étant prévu pour con-
troler ledit moyen chauffant pour qu'il fonctionne
pendant un temps prédéterminé aprés que ledit cap-
teur du fonctionnement du moteur a détecté que le-
dit moteur a combustion interne a été arrété.
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4, Systdme de contrble du rapport air-carburant
selon la revendication 3, oli un capteur de tempéra-
ture (10) est prévu pour capter la température de
P'air ambiant et/ou dudit moteur & combustion interne
(1) et le moyen de contréle (212) fonctionne pour per-
metire, quand ledit capteur de fonctionnement du
moteur a détecté que ledit moteur & combustion in-
terne a été arrété, alors que la température de l'air
ambiant et/ou du moteur détectée par ledit capteur
de température est en-dessous d'un niveau predé-
terminé, audit moyen chauffant de fonctionner pen-
dant un temps prédéterminé aprés que le capteur de
fonctionnement du moteur a détecté que ledit moteur
a combustion interne a été arrété.

5. Systéme de contrdle du rapport air-carburant
pour moteurs & combustion interne selon la revendi-
cation 4, ol ledit moyen de contrbie comporte un
moyen déterminant la température pour déterminer
si la température du moteur détectée par ledit cap-
teur de température est en-dessous dudit niveau
prédéterminé, et un temporisateur adapté a permet-
tre, quand ledit capteur de fonctionnement du mo-
teur a détecté que le moteur & combustion interne a
été arrété tandis que la température du moteur est
déterminée par ledit moyen déterminant la tempéra-
ture comme étant en-dessous dudit niveau prédé-
terminé, audit moyen chauffant de fonctionner pen-
dant un temps prédéterminé aprés que ledit capteur
de fonctionnement du moteur a détecté que ledit mo-
teur & combustion interne a été arrété.

6. Systeme de conirole du rapport air-carburant
pour moteurs & combustion interne selon toute re-
vendication précédente, ol ledit moyen chauffant
comprend un réchauffeur électrique.

7. Systéme de contrdle du rapport air-carburant
pour des moteurs & combustion interne selon toute
revendication précédente, ol ledit capteur de fonc-
tionnement du moteur détecte que ledit moteur a été
arrété, lors de la détection de la mise hors circuit du
démarreur dudit moteur.

8. Systéme de contrdle du rapport air-carburant
selon toute revendication 1 & 4, ol ledit moyen de
contrble comprend un moyen de temporisation adap-
té a permetire audit moyen chauffant de fonction-
ner pendant un temps prédéterminé aprés arrét du-
dit moteur.

8. Systéme de controle du rapport air-carburant
pour moteurs & combustion interne selon la revendi-
cation 8, ol ledit temporisateur contrble la durée de
la fourniture de courant électrique audit réchauf-
feur électrique.
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