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(57) ABSTRACT 
In order to avoid an undesired and damaging ignition in the 
case of the failure of a valve in an internal combustion 
engine With electromechanical valve drive, a control device 
interrupts the injection and/or the ignition for at least the 
cylinder in question When such a failure of a valve is 
detected by the control device. 
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CONTROL SYSTEM AND METHOD FOR 
OPERATING AN INTERNAL COMBUSTION 

ENGINE 

CROSS-REFERENCE TO RELATED 
APPLICATION: 

[0001] This application is a continuation of copending 
International Application No. PCT/DE00/01118, ?led Apr. 
11, 2000, Which designated the United States. 

BACKGROUND OF THE INVENTION 

[0002] Field of the Invention: 

[0003] The invention relates to a method and a control 
system for operating an internal combustion engine that 
takes in a mixture and has an intake tract, electromechani 
cally activated charge cycle valves, an ignition system, and 
an injection system. 

[0004] There exist prior art internal combustion engines 
Whose charge cycle valves are activated electromechani 
cally. In contrast to camshaft-activated valves, these valves 
are actuated so as to open and close as a function of the 

rotational position of the crankshaft; there is no ?xed 
mechanical coupling to the crankshaft. Electromechanical 
?nal positioning elements of the charge cycle valves could 
have a different construction. In European Patent Applica 
tion 0 493 634 A1, corresponding to US. Pat. No. 5,072,700 
to KaWamura, for example, charge cycle valves are 
described that are closed by a valve spring and opened by an 
electromagnet. The charge cycle valves disclosed in German 
Utility Model 297 19 502 U1, corresponding to US. Pat. No. 
5,980,235 to Eppich et al. or European Patent Application 0 
724 067 A1, corresponding to US. Pat. Nos. 5,752,478 to 
Sono et al. and 5,765,514 to Sono et al., have, in contrast, a 
position of rest that is located betWeen a closed position and 
an open position and from Which they can be de?ected by 
electromagnets. Such con?gurations are referred to beloW as 
tWo-spring valves. 

[0005] In order to open or close such a tWo-spring valve, 
the respective Winding is energiZed, the necessary current 
being greater in the capture phase than in the holding phase 
in Which the valve is held in an end position. 

[0006] Whereas the control times in the operational con 
trol unit of the internal combustion engine are not prede?ned 
in conventional, camshaft-activated valve drive, it is neces 
sary to calculate and prede?ne appropriate control times in 
the case of electromechanically activated valves. 

[0007] Internal combustion engines With electromechani 
cally activated valves, therefore, generally have, in addition 
to the normal operational control unit of the internal com 
bustion engine, a control unit for the electromechanically 
activated valves, Which control unit actuates the electrome 
chanically activated valves based on the crankshaft position 
signal and the prede?ned values of the operational control 
unit. 

[0008] In European Patent Application 0 493 634 A1, an 
electromagnetically activated auxiliary valve is provided in 
addition to the electromagnetically activated charge cycle 
valves. The auxiliary valve is located in parallel With the 
outlet valve and is opened before it to reduce the pressure 
against Which the outlet valve has to open. All the valves 
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have a closed position of rest. In the event of a failure, the 
auxiliary valve remains closed by virtue of its construction. 
The respective cylinder is, then, deactivated. 

[0009] In the event of a failure of the electromechanical 
activation of a tWo-spring valve, Which can take place, for 
example, as a result of (1) a failure of the ?nal positioning 
element, (2) the output stage that actuates the ?nal position 
ing element, or (3) a fault in the control unit and, under 
certain circumstances, only occurs brie?y, the respective 
valve remains open, Which is undesirable. 

[0010] If such a failure occurs in an inlet valve, ignition 
into the intake manifold or into the intake tract may occur. 

[0011] If such a failure occurs in an outlet valve, the 
ignition may occur in the exhaust tract and the emission 
control system may be damaged. 

SUMMARY OF THE INVENTION 

[0012] It is accordingly an object of the invention to 
provide a control system and method for operating an 
internal combustion engine that overcomes the hereinafore 
mentioned disadvantages of the heretofore-knoWn devices 
and methods of this general type and that has electrome 
chanically activated charge cycle valves With a half-open 
position of rest so that, even in the event of a failure of an 
electromechanically activated charge cycle valve, an undes 
ired ignition of fuel/air mixture into the intake tract or 
exhaust tract can be avoided. 

[0013] With the foregoing and other objects in vieW, there 
is provided, in accordance With the invention, a control 
system for an internal combustion engine that receives a 
fuel/air mixture and has an intake tract, electromechanically 
activated charge cycle valves each having an open end 
position, a half-open position of rest, a closed end position, 
and tWo electromagnets selectively moving a charge cycle 
valve into the open end position and the closed end position 
and holding the charge cycle valve in a respective position, 
an ignition system, and an injection system, the control 
system including a control device for monitoring an opera 
tional capability of the charge cycle valves, the control 
device connected to the ignition system and the injection 
system and actuating the ignition system and the injection 
system, the control device programmed to prohibit an injec 
tion at the injection system and to prevent undesired ignition 
of the fuel/air mixture When a charge cycle valve exhibits a 
faulty function by either one of not closing and not closing 
completely, the control device having assemblies each pro 
grammed to detect the faulty function of the charge cycle 
valves, OR elements each having, inputs, and an output 
connected to at least one of the injection and ignition 
systems for actuating at least one of the injection and 
ignition systems, and signal lines connecting each of the 
assemblies to an input of a respective one of the OR 
elements. 

[0014] According to the invention, in the event of a failure 
of a charge cycle valve, as a result of Which the charge cycle 
valve Would remain open, the injection is suppressed and/or 
the ignition is shut doWn, for example, by intervention in the 
ignition coil. As a result, When a valve failure is detected, no 
combustible fuel/air mixture is generated or ignited, at least 
in the cylinder in question, as a result of Which an undesired 
ignition into the outlet or exhaust tract is prevented. 
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[0015] The shutting doWn of the injection and the sup 
pression of the ignition can be carried out for all cylinders, 
but is also possible on a cylinder-speci?c basis. 

[0016] In accordance With another feature of the inven 
tion, the assemblies include travel controllers assigned to the 
charge cycle valves, and a valve control unit is connected to 
the travel controllers. 

[0017] In accordance With a further feature of the inven 
tion, there is provided an operational control unit connected 
to each of the outputs of the OR elements and to at least one 
of the injection and ignition systems, each of the outputs of 
the OR elements indirectly intervening in at least one of the 
injection and ignition systems through the operational con 
trol unit. 

[0018] In one advantageous re?nement of the invention, a 
control unit for the electromechanically activated inlet 
valves signals a failure of a valve to the operational control 
unit of the internal combustion engine, Which subsequently 
prohibits the injection and/or the ignition at least for the 
cylinder in question. 
[0019] In accordance With an added feature of the inven 
tion, each of the outputs of the OR elements directly 
intervening in at least one of the injection and ignition 
systems. 
[0020] In accordance With an additional feature of the 
invention, the injection system has a voltage supply, the 
ignition system has a voltage supply, a sWitch is connected 
to the voltage supply of the injection system and the voltage 
supply of the ignition system, and the control device is 
programmed to shut off, through the sWitch, the voltage 
supply of at least one of a part of the injection system, and 
a part of the ignition system. 

[0021] In accordance With yet another feature of the 
invention, the internal combustion engine has cylinders each 
having one of the charge cycle valves, and When a charge 
cycle valve fails, the valve control unit is programmed to 
?rst prohibit at least one of the group consisting of injection 
at the injection system and ignition at the ignition system for 
all the cylinders and, at the same time, the valve control unit 
is programmed to output a message to the operational 
control unit to bypass an intervention of the valve control 
unit for at least one of the injection and ignition systems and 
to bring about a cylinder-speci?c shut-doWn of at least one 
of the injection and ignition systems, during Which shut 
doWn only a cylinder Whose respective charge cycle valve 
fails is shut doWn. 

[0022] With the objects of the invention in vieW, there is 
also provided a method of monitoring an operational capa 
bility of charge cycle valves of an internal combustion 
engine, including the steps of providing an internal com 
bustion engine receiving a fuel/air mixture, monitoring an 
operational capability of the charge cycle valves With a 
control device, prohibiting an injection at the injection 
system With the control device to prevent undesired ignition 
of the fuel/air mixture When a charge cycle valve exhibits a 
faulty function by either one of not closing and of not 
closing completely, connecting assemblies of the control 
device to each input of a respective one of OR elements With 
a signal line, detecting the faulty function of each of the 
charge cycle valves With the assemblies, and actuating at 
least one of the injection and ignition systems With an output 
of the OR elements. 
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[0023] In accordance With yet a further mode of the 
invention, at least one of the injection and ignition systems 
is directly intervened or indirectly intervened via an opera 
tional control unit through an output of an OR element. 

[0024] In accordance With yet an added mode of the 
invention, the control device shuts off a voltage supply of at 
least part of one of the injection and ignition systems by a 
sWitch. 

[0025] In accordance With a concomitant mode of the 
invention, the valve control unit ?rst prohibits at least one of 
an injection at the injection system and an ignition at the 
ignition system for all cylinders When a charge cycle valve 
fails, and, at the same time, the control device outputs a 
message to the operational control unit to bypass the inter 
vention of the valve control unit in at least one of the 
injection and ignition systems and to bring about a cylinder 
speci?c shut-doWn of at least one of the injection and 
ignition systems, during Which shut-doWn only a cylinder 
Whose charge cycle valve fails is shut doWn. 

[0026] Other features that are considered as characteristic 
for the invention are set forth in the appended claims. 

[0027] Although the invention is illustrated and described 
herein as embodied in a control system and method for 
operating an internal combustion engine, it is, nevertheless, 
not intended to be limited to the details shoWn because 
various modi?cations and structural changes may be made 
therein Without departing from the spirit of the invention and 
Within the scope and range of equivalents of the claims. 

[0028] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof, Will be best understood from the fol 
loWing description of speci?c embodiments When read in 
connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a block circuit diagram of a control 
circuit according to the invention for electromechanically 
activated charge cycle valves of a 4-cylinder internal com 
bustion engine; 

[0030] FIG. 2 is a block circuit diagram of the control 
circuit of FIG. 1 With an internal combustion engine having 
an injection system and electromechanical valve drive; 

[0031] FIG. 3 is a schematic and block circuit diagram of 
a circuit a valve control unit, an operational control unit, and 
ction system according to the invention; and 

[0032] FIG. 4 is a schematic and block circuit diagram of 
an alternative embodiment of the circuit of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] Referring noW to the ?gures of the draWings in 
detail and ?rst, particularly to FIG. 1 thereof, there is shoWn 
a circuit used to actuate electromechanically driven tWo 
spring charge cycle valves 5a, 5b, 6a, 6b. Such an electro 
mechanically driven tWo-spring charge cycle valve is 
described, for example, in the German Utility Model 297 12 
502 U1. All that is essential to understand the invention is 
that the electromechanically activated charge cycle valve is 
activated by the energiZation of tWo coils, one coil being 
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responsible for closing the charge cycle valve and the other 
for opening the charge cycle valve. The coils de?ect the 
valve from a position of rest in Which the valve is half open. 
The position of rest is preferably located in the vicinity of 
half the stroke of the valve. 

[0034] FIG. 1 schematically illustrates the circuit of the 
valve control unit for a 4-cylinder internal combustion 
engine, but the number of cylinders is to be understood only 
by Way of eXample. In the example, a cylinder has tWo inlet 
valves Sa, 5b and tWo outlet valves 6a, 6b. In each case, a 
separate travel controller 2 and 3, respectively, is provided 
for the inlet and outlet valves 5a, 5b, and 6a, 6b, respec 
tively. The travel controller 2, 3 actuates output stages that 
bring about the energiZation of the respective coils of the 
charge cycle valve 5a, 5b, 6a, 6b. Here, a separate output 
stage is provided, for eXample, for each coil. The travel 
controller 2, 3 and the output stages are accommodated in a 
housing that is connected to a non-illustrated coolant circuit 
of the internal combustion engine in order to ensure uniform 
conduction by Way of heat. 

[0035] The travel controller 2, 3 controls the output stages 
of a valve 5, 6 as a function of timing signals that indicate 
When the respective valve has to open or close. It outputs a 
separate timing signal for the inlet and outlet valves of each 
cylinder. In an internal combustion engine With more than 
tWo valves per cylinder, it is also possible to provide a 
separate timing signal for each cylinder. 

[0036] The timing signals are fed to the travel controllers 
2, 3 by a communication computer 1 through a unidirec 
tional communications line 4. Each travel controller 2, 3 is 
connected through a further, serial SPI-BUS interface 7 to 
the communications computer 1 and signals the state of the 
valves 5a, 5b, 6a, 6b and/or possible failure of a valve 
through the interface. 

[0037] The communications computer 1 is connected to a 
CAN -BUS 8 and communicates With the operational control 
unit 9 of the internal combustion engine through the CAN - 
BUS. Such a bus connection is described, for eXample, in W. 
LaWrenZ, CAN-Controller Area Network, Huthig Verlag 
[publishing house], 1994, ISBN 3-7785-2263-7. The com 
munications computer 1 is advantageously accommodated 
in the same cooled housing as the travel controllers 2, 3 and 
the output stages. Furthermore, the computer 1 receives the 
crankshaft signal and calculates from it, together With the 
requests of the operational control unit, the timing signals 
for the travel controllers 2, 3, and outputs the signals to the 
travel controllers 2, 3 through the unidirectional communi 
cations lines 4. The computer 111 additionally communi 
cates With the travel controllers 2, 3, and eXchanges the 
status information and/or fault information, through the 
SPI-BUS 7. 

[0038] During the operation of an electromechanical valve 
it is possible that the valve does not open or close as desired. 
In particular, in the electromechanical ?nal positioning 
element for the charge cycle valve that is disclosed in the 
German Utility Model 297 12 502 U1, the charge cycle 
valve may remain in the half-open or half-closed position of 
rest during the changeover from one end position to the 
other. By suitably activating the electromagnets, it is pos 
sible to eXcite the valve again out of such a position of rest 
and move it into the desired end position. HoWever, the 
action requires a certain amount of time. Furthermore, a 
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valve failure is possible if, for eXample, one of the output 
stages for the electromagnets, the actuation line, the travel 
controller 2, 3, or the communications line 4 eXhibits a 
defect. 

[0039] If such a valve failure occurred, it Would result in 
the fuel/air miXture being ignited When the valve is not 
closed. In the case of an inlet valve 5a, 5b, there Would be 
an ignition into the open intake tract of the internal com 
bustion engine or of the cylinder in question. The same 
applies to the failure of an output valve 6a, 6b. 

[0040] FIG. 2 illustrates these conditions more precisely 
in a schematic vieW, Where the inlet valves 5a, 5b are shoWn 
for a cylinder 13 of an internal combustion engine 10, and 
an injection valve 11 by Way of representation for the entire 
injection system. The injection valve 11 performs the injec 
tions into the intake tract 12 of the cylinder 13. The 
schematic vieW shoWs only one cylinder 13 of the internal 
combustion engine 10. LikeWise, only the inlet valves 5a, 5b 
are illustrated, the outlet valves are not included in FIG. 2. 
Finally, of the injection system 11, only the injection valve 
is shoWn schematically, and, of course, the injection system 
11 is generally someWhat more compleX. The injection 
system can also be a direct injection system. The operational 
control unit 9 of the internal combustion engine actuates the 
injection system 11 through a control line 15. 

[0041] Furthermore, for each cylinder 13 the internal 
combustion engine 10 has a non-illustrated spark plug, 
Which is part of a non-illustrated ignition system With at least 
one ignition coil. 

[0042] If the communications computer 1 detects a defect 
in the valve drive of the electromechanically activated inlet 
valve 5a, 5b, Which leads to an electromechanically acti 
vated inlet valve 5a, 5b no longer closing completely, it 
signals the condition to the operational control unit 9 
through the CAN-BUS 8. 

[0043] The operational control unit 9 can react in tWo 
Ways. It can suppress the ignition in the cylinder in question 
by an intervention in the ignition system. Alternatively, it 
can shut doWn the injection. 

[0044] Because an intervention in the ignition system can 
generally be made in an ignition coil, the intervention being 
costly, the operational control unit 9 Will preferably suitably 
actuate the ignition system 11 and interrupt the ignition only 
if an injection has already taken place at the time When a 
valve failure is detected. 

[0045] For such a purpose, the operational control unit 9 
causes the injection system 11, through the control line 15, 
not to perform any further injections into the intake tract 12 
of the cylinder 13 in question. As a result, a fuel/air mixture 
that can be undesirably ignited is prevented from being 
generated in the cylinder 13 in question. Accordingly, an 
ignition into the intake tract 12 is made impossible. 

[0046] FIG. 3 illustrates a circuit of a preferred embodi 
ment. The operational control unit 9 and the communica 
tions computer 1 of the electromagnetic valve control sys 
tem each actuate an input of an AND element 20 Whose 
output is connected to a sWitch 14 located in the poWer 
supply of the injection system 11. The communications 
computer 1 and the operational control unit 9 are, as already 
mentioned, also connected to a common CAN-BUS 8. 
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Moreover, the operational control unit 9 has further possible 
Ways of intervening in the injection system 11 through the 
control line 15. The operational control unit 9 usually issues 
instructions for the execution of injection through the con 
trol line 15, Which can also be embodied as a bi-directional 
communications line. Given appropriately constructed 
injection systems 11, the injection can also be carried out on 
a cylinder-speci?c basis. 

[0047] If both inputs of the AND element 20 are at a high 
level, the sWitch 14 in the poWer supply of the injection 
system 11 is opened. According to standard practice, the 
operational control unit 9 applies a high level to the one 
input of the AND element 20, and the communications 
computer 1 applies a loW level. If the communications 
computer 1 detects a failure of one of the injection valves 5 
of the internal combustion engine 10, it also applies a high 
level to the other input of the AND element 20. As a result, 
the sWitch 14 is opened and the poWer supply of the injection 
system 11 is disconnected. At the same time, the commu 
nications computer 1 signals, to the operational control unit 
9 through the CAN -BUS 8, Which valve has failed or Which 
cylinder is affected by the failure. HoWever, because the 
communication through the CAN -BUS generally takes 
place only over 180° crankshaft angle, the communication 
takes, together With the program running times in the 
communications computer 1 and the operational control unit 
9, a set time until the operational control unit 9 is capable of 
con?guring the injection through the control line 15 to the 
injection system 11 on a cylinder-speci?c basis such that 
injection does not occur at the cylinder 13 in question. If the 
operational control unit 9 is capable of effecting the cylin 
der-speci?c injection control of the injection system 11, it 
sWitches the high level at the input of the AND element 20 
off, as a result, the sWitch 14 closes and the injection system 
is supplied With poWer again. 

[0048] The operational control unit 9 then instructs the 
communications computer 1, through the CAN -BUS 8, not 
to apply any further high level to the input of the AND 
element 20. When such an instruction is taking place, the 
operational control unit 9 can, again, apply a high level to 
the input of the AND element Without the sWitch 14 opening, 
as a result of Which, the initial state Would be reached. 

[0049] The sWitch 14 advantageously disconnects only the 
supply voltage of the injection valves in the circuit in FIG. 
3 so that such valves can no longer open. The rest of the 
injection system 11, in particular, possible control units, 
should, of course, continue to be supplied With poWer. 

[0050] Instead of connecting the communications com 
puter 1 to the AND element 20 in the described Way, it is, of 
course, also possible to connect corresponding outputs of the 
travel controllers 2, 3 and the output of the communications 
computer 1 to an OR element and to feed its output to the 
input of the AND element 20 as shoWn in FIG. 4. Such a 
connection makes any control of the valve control system 
capable of disconnecting the injection if it detects a valve 
failure. The con?guration can be developed further such that 
all the assemblies that are capable of detecting a faulty 
function of a valve are connected to an appropriate OR 
signal line and coupled to the input of the AND element 20. 

[0051] Finally, the connection to the AND element 20 can 
be disposed With and, instead, a direct access to the sWitch 
14 in the poWer supply of the injection system 11 can be 
permitted by the communications computer 1. 
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[0052] An analogous circuit is also possible for interven 
tion in the ignition system, in Which case, it is also necessary 
additionally to take measures to protect the ignition coil 
against overvoltage and to discharge the ignition coil. 

We claim: 
1. Acontrol system for an internal combustion engine that 

receives a fuel/air mixture and has: 

an intake tract; 

electromechanically activated charge cycle valves each 
having: 
an open end position; 

a half-open position of rest; 

a closed end position; and 

tWo electromagnets selectively moving a charge cycle 
valve into the open end position and the closed end 
position and holding the charge cycle valve in a 
respective position; 

an ignition system; and 

an injection system, the control system comprising: 

a control device for monitoring an operational capability 
of the charge cycle valves; 

said control device connected to the ignition system and 
the injection system and actuating the ignition system 
and the injection system; 

said control device programmed to prohibit an injection at 
the injection system and to prevent undesired ignition 
of the fuel/air mixture When a charge cycle valve 
exhibits a faulty function by either one of not closing 
and not closing completely; 

said control device having: 

assemblies each programmed to detect the faulty func 
tion of the charge cycle valves; 

OR elements each having: 

inputs; and 

an output connected to at least one of the injection 
and ignition systems for actuating at least one of 
the injection and ignition systems; and 

signal lines connecting each of said assemblies to an 
input of a respective one of said OR elements. 

2. The control system according to claim 1, Wherein: 

said assemblies include travel controllers assigned to the 
charge cycle valves; and 

a valve control unit is connected to said travel controllers. 
3. The control system according to claim 2, including an 

operational control unit connected to each of said outputs of 
said OR elements and to at least one of the injection and 
ignition systems, each of said outputs of said OR elements 
indirectly intervening in at least one of the injection and 
ignition systems through said operational control unit. 

4. The control system according to claim 2, Wherein each 
of said outputs of said OR elements directly intervening in 
at least one of the injection and ignition systems. 

5. The control system according to claim 2, Wherein: 

the injection system has a voltage supply; 
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the ignition system has a voltage supply; 

a switch is connected to the voltage supply of the injection 
system and the voltage supply of the ignition system; 
and 

said control device is programmed to shut off, through 
said sWitch, the voltage supply of at least one of: 

a part of the injection system; and 

a part of the ignition system. 
6. The control system according to claim 3, Wherein: 

the internal combustion engine has cylinders each having 
one of the charge cycle valves; and 

When a charge cycle valve fails, said valve control unit is 
programmed to ?rst prohibit at least one of the group 
consisting of: 

injection at the injection system; and 

ignition at the ignition system, 

for all the cylinders and, at the same time, said valve 
control unit is programmed: 

to output a message to said operational control unit to 
bypass an intervention of said valve control unit for 
at least one of the injection and ignition systems; and 

to bring about a cylinder-speci?c shut-doWn of at least 
one of the injection and ignition systems, during 
Which shut-doWn only a cylinder Whose respective 
charge cycle valve fails is shut doWn. 

7. A method of monitoring an operational capability of 
charge cycle valves of an internal combustion engine, Which 
comprises: 

providing an internal combustion engine receiving a fuel/ 
air mixture and having: 

an intake tract; 

electromechanically activated charge cycle valves each 
having: 
an open end position; 

a half-open position of rest; 

a closed end position; and 

tWo electromagnets selectively moving a charge 
cycle valve into the open end position and the 
closed end position and holding the charge cycle 
valve in a respective position; 

an ignition system; and 

an injection system; 

monitoring an operational capability of the charge cycle 
valves With a control device; 

prohibiting an injection at the injection system With the 
control device to prevent undesired ignition of the 
fuel/air miXture When a charge cycle valve exhibits a 
faulty function by either one of not closing and of not 
closing completely; 
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connecting assemblies of the control device to each input 
of a respective one of OR elements With a signal line; 

detecting the faulty function of each of the charge cycle 
valves With the assemblies; and 

actuating at least one of the injection and ignition systems 
With an output of the OR elements. 

8. The control system according to claim 7, Wherein: 

the assemblies include travel controllers assigned to the 
charge cycle valves; and 

a valve control unit is connected to the travel controllers. 
9. The method according to claim 8, Which further com 

prises directly intervening in at least one of the injection and 
ignition systems through an output of an OR element. 

10. The method according to claim 8, Which further 
comprises indirectly intervening in at least one of the 
injection and ignition systems through an output of an OR 
element via an operational control unit. 

11. The method according to claim 8, Which further 
comprises shutting off a voltage supply of at least part of one 
of the injection and ignition systems With the control device 
by a sWitch. 

12. The method according to claim 9, Which further 
comprises shutting off a voltage supply of at least part of one 
of the injection and ignition systems With the control device 
by a sWitch. 

13. The method according to claim 10, Which further 
comprises shutting off a voltage supply of at least part of one 
of the injection and ignition systems With the control device 
by a sWitch. 

14. The method according to claim 10, Which further 
comprises: 

?rst prohibiting, With the valve control unit, at least one 
of an injection at the injection system and an ignition at 
the ignition system for all cylinders When a charge 
cycle valve fails; and 

at the same time, outputting, With the control device, a 
message to the operational control unit to bypass the 
intervention of the valve control unit in at least one of 
the injection and ignition systems and to bring about a 
cylinder-speci?c shut-doWn of at least one of the injec 
tion and ignition systems, during Which shut-doWn only 
a cylinder Whose charge cycle valve fails is shut doWn. 

15. The method according to claim 8, Which further 
comprises: 

?rst prohibiting, With the valve control unit, at least one 
of an injection at the injection system and an ignition at 
the ignition system for all cylinders When a charge 
cycle valve fails; and 

at the same time, outputting, With the control device, a 
message to an operational control unit to bypass the 
intervention of the valve control unit in at least one of 
the injection and ignition systems and to bring about a 
cylinder-speci?c shut-doWn of at least one of the injec 
tion and ignition systems, during Which shut-doWn only 
a cylinder Whose charge cycle valve fails is shut doWn. 

* * * * * 


