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(57) Abstract: A method for determination of
a crankshaft's (12) and/or camshaft's (13) posi-
tion in a combustion engine (1) with at least
one cylinder (61-66), comprising the steps of,
at a movement of a piston (14) in said cylinder
(61-66), detecting propagating movements in a
cylinder head (8) of the cylinder (61-66) or in
parts adjacent thereto in the engine (1), and
determining said position based on said detec-
ted movements.
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METHOD AND DEVICE FOR DETERMINING THE POSITION OF

A _CRANK- AND/OR_ CAMSHAFT _OF AN __INTERNAL

COMBUSTION ENGINE

FIELD OF THE INVENTION
The present invention relales to a method and a device for de-
termination of a crankshafit's and/or a camshafit's position in a

combustion engine with at least one cylinder.

BACKGROUND

There is a constant aspiration {o achieve control of a combustion
engine, in such a manner that fuel used therein is burned in the
engine's cylinders, while generating a maximum amount of en-
ergy/fuel mass output from the engine and a minimum amount of
emissions of environmentally hazardous poliutants. It is of deci-
sive imporiance in such aspiration to have constant knowledge of
the combustion engine’s operating conditions, such as the oper-

ating condition of the crankshatts and camshaits.

Good knowledge about the operating state of a crankshaft, such
as its position and speed, may e.g. be used to determine when
fuel must be supplied to the cylinder chambers and knowledge
about the relationship between the respective so-called top dead
centre or zero point of the crankshatt, the camshaft crank wheel
and the piston may be used {o reduce the precision requirements
for manufacturing iolerances, which leads o cost savings in the

production of these components.

Conventionally, two sensors are used, one arranged on a fly-

wheel housing and the other on a camshaf housing. These may,
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with the help of holes or protrusions arranged on a flywheel, on a
crankshatt and/or on a camshafl, detect the rotfational speed of
the crankshaft and the position of the crankshaft, respectively.
This information combined is accordingly used to determine the
operating state of the camshaft, and the therewith connected
crankshaft. The determination of the operating state of the
crankshaft and camshafis, respectively, is expensive from a
technical and production point of view, since stringent require-
menis relating to tolerances are required for a reliable delermina-

tion to be achieved.

SUMMARY OF THE INVENTION

The objective of the present invention is to provide a method and
a device, which at least partly solve the above problems, and
which are improved in at leas! some respect in relalion to prior

art methods and devices.

This objective is achieved with the method and the device ac-
cording to the enciosed claims. it has been shown that said posi-
tion may be determined in a religble manner in connection with
movement of a piston in said cylinder, by detection of movemenis
propagating in a cylinder head of the cylinder or in parts adjacent
thereto in the engine, based on said detected movements. Exam-
ples of such adjacent parts in connection with the cylinder, but
outside the cylinder, may for example be parts adjacent to the
outlet from the cylinder or adjacent to the suction channel to the
cylinder. Thus, e.g. the speed of the crankshaft and/or camshaft

may be derived.



WO 2015/195033 PCT/SE2015/050694

10

15

20

25

30

Therefore, this is possible without having to arrange holes or pro-
trusions, interacting with sensors, on a flywheel of a camshaft,
and in addition to a cost saving thus achieved, incorrect values
as a consequence of failure of manufacturing tolerances or wear

are also avoided, thanks o the invention.

The movemenis that may be detected and used at determination
of the position and speed of said shafts may for example be vi-
brations, noise, i.e. gas movements, and various types of shape
changes, such as protrusions, in said cylinder head or in parts

adjacent thereto in the engine.

According to one embodiment of the invention, movemenis
caused by at least one of the following events in said cylinder are
detected in said detection step: turns of said piston, positional
change in at least one valve, and pressure change in a cylinder
chamber. It has been shown that said movements caused by any
of said events in a method of this type are suitable o be de-
tected and used in order to determine, reliably and in a relatively
unproblematic manner, the position of a crankshaft and/or cam-
shaft.

According to another embodiment of the invention, movemenis
caused by more than one of said events in said cylinder are de-
tected in said detection step. Through detection of movementis
caused by more than one of said events and thus use of such in-
formation in order to determine a crankshaft's and/or camshaft's
position, this may be determined faster and with higher precision
and reliability.
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According to another embodiment of the invention, in said detec-
tion step movementis caused by the turning of said piston and by
prassure changes in a cylinder chamber in said cylinder are de-
tected. It has been shown that il is possible to reliably determine
a crankshaft's and/or camshaft's position, based on information

about movements caused by said events.

According to ancther embodiment of the invention, in said detec-
tion step movements caused by a positional change of a valve
and by pressure changes in a cylinder chamber of said cylinder
are detected. It has been shown that it is possible to reliably de-
termine a crankshaft’'s and/or camshaft's position, based on in-

formation about movements caussd by said svents.

According to ancther embodiment of the invention, said move-
ments caused by turns of said piston or by positional changes of
a valve, and said pressure change within an interval of a maxi-
mum of 40 crank angle degrees, a maximum of 25 crank angle
degrees or a maximum of 15 crank angle degrees are detectsd.
Since said movements are detected within such an interval, this
ensures that sufficient information to determine a crankshaft’s
and/or camshaft’'s position is obtainad guickly, which entails that

said position may be determined with high precision.

According to another embodiment of the invention, said detection
step comprises at least a detection of said movemenis caused by
turns of said piston or by positional changes of a valve, at least
at one first crank angle, and comprises at least one detection of
said pressure change at a second crank angle, wherein the dis-

tance between said first and second crank angles is at least 5



WO 2015/195033 PCT/SE2015/050694

10

15

20

25

30

crank angle degrees, 5-20 crank angle degrees or 5-15 crank
angle degrees. By detecting said movements at ieast at two
separate crank angles, which are separate from sach other to
such an exient, information entailing high reliability of the result
at the determination of the position of a crankshatt and/or cam-

shaft is obtained.

According to another embodiment of the invention, said move-
ments caused by said pressure changes are delected before and
after the detection of said movements caused by turns of said
piston or by positional change in a valve within said interval. It
has been shown that by determining a crankshaft’'s and/or cam-
shatt's position with the help of information from such detection
of said pressure change, reliable results are obtained in a simple

manner.

According to another embodiment of the invention, said move-
ments caused by said pressure change are detected betore and
atter detection of said movements caused by turns of said piston
or by positional change in a valve, at a distance of af least 5
crank angle degrees, 5-25 crank angle degrees or 5-15 crank
angle degrees from the detection of said movements, caused by
turns of said piston or by positional change of a valve on the re-
spective sides thereof. Thus information is obtained, which may
be used to determine a crankshaft's and/or camshafit’s position in

an advantageous manner and with very reliable resulis.

According to another embodiment of the invention, in said detec-
tion step movements caused by turng of said piston and by posi-

tional change of a valve are detected. it has been shown that it is
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possible, when movemenis caused by said evenis are detected,
to obtain information, which is advantageous for use when de-
termining the position of a crankshaft and/or camshaft, such as

for determining very quickly the position of such shaft or shafts.

According to another embodiment of the invention, movemenis
caused by turns of said piston and/or by positional changes in a
valve with at least one first frequency are detected, and move-
ments caused by said pressure change with at least one second
frequency are detecied, so that the ratio between said first and
second frequency is in the range of 300:1 to 10:1, 200:1 to 20:1,
or 150:1 to 50:1. It has been shown that i is possible by detect-
ing said movements with said freguency ratio, to obtain informa-
tion which is suitable for use at the determination of a crank-

shaft's and/or camshait’s position.

According to another embodiment of the invention, the method
also comprises the steps, in connection with movement of a pis-
ton in an additional cylinder, to detect movemeants propagating in
a cylinder head of the additional cylinder or in parts adjacent
thereto in the engine, o compare movementis detected in the re-
spactive cylinder with sach other, and at the determination of
said position, to have regard to the result of such comparison.
Thus, the determination of a crankshafit’'s and/or camshaft’'s posi-

tion may be determined quickly and with very high reliability.

The invention also relates to a device for determination of a
crankshaft's and/or camshaft's position in a combustion engine
with at least one cylinder, arranged to function according to the

above. The invention also relates to a computer program, a com-
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puter program product, an electronic control device, and a motor

vehicie.

The invention is not limited 1o any specific type of combustion
engine, but encompasses Otto engines as well as compression
ignited engines, nor to any specific fuel, non-exhaustive exam-
ples of which may comprise fuel in the form of petrol, ethanol,

diesel and gas.

Likewise, the invention comprises combustion engines intended
for all types of use, such as in industrial applications, in crushing
machines and varicus types of molor vehicles, wheeled motor
vehicles as well as trucks and buses, and boats and crawlers or

similar vehicles.

Other advantageous features and advantages with the invention

are set out in the description below.

BRIEF DESCRIPTION OF THE DRAWINGS
Below are descriptions of example embodiments of the invention,

with reference to the enclosed drawings, in which:

Fig. 1 is a schematic view illustrating a part of a combustion

engineg according te one embodiment of the invention,

Fig. 2 is a diagram showing on the one hand the pressure
over time in the cylinder chamber of a cylinder in a
combustion engine according to the invention, and on
the other hand several signals generated over time by

sensor elements according to Fig. 1 of the combustion
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engine, as a result of delection of movements in the

cylinder head,

Fig. 3 is a flow chari showing a method according to an em-

bodiment of the invention,

Fig. 4 is a fundamental diagram of an electronic conirol de-
vice for implementation of one or several methods ac-

cording to the invention,

Fig. 5 shows a possible placement of a sensor element.

DETAILED DESCRIPTION OF EMBODIMENTS ACCORDING TO
THE INVENTION

Fig. 1 illustrates very schematically a combustion engine 1 ac-
cording to one embodiment of the invention, which engine is here
arranged in an implied motor vehicle 2, for example a truck. The
engine is equipped with a device 3, indicated with a dashed line,
adapted to detect operaling conditions in the engine, and such
device has a schematically drawn device 4, which is adapied to
detect pressure changes in the cylinder chambers 5 of the com-
bustion engine’s cylinders 61-66, of which there are six in this

case, but of which there may be any number.

The device 4 has, in order 1o be able to detect said pressure
changes in the cylinder chambers, one sensor element 7 per cyl-
inder 81-686, and this is arranged separately from associated cyl-
inder chamber 5 on the respective cvylinderg’ cylinder heads 8.

The sensor elements in this case consist of piezo resistive or
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piezo electrical sensors, adapted to detect pressure changes in
the relevant cylinder chambers, for example in the form of vibra-
tions, generated by movements propagated in the cylinder head,
caused by turns of a piston 14 in the respeclive cylinders 61-66
or positional changes in the valves 10, 11, arranged in the re-

spective cylinder heads 8.

The tact that said at least one sensor element is arranged sapa-
rately from the cylinder chamber, i.e. the cylinder's combustion
chamber, means that it does not come info direct contact with the
inside volume of the cylinder chamber, but is completely sepa-
rate therefrom. However, some form of external recess could be
adapted in the wall of the cylinder chamber, in which a sensor

element could be arranged.

The device 3 also comprises a unit 8, which may consist of the
vehicle’s 2 electronic control device, adapted to receive informa-
tion about the detected movementis from the sensor elements 7,
and to compare such information, or information calculated
based on such sensor information with stored values, and to de-
liver measuring values for the state of the engine 1 and/or proc-
esses in the engine, such as positions and/or speeds in a crank-
shaft 12 and/or camshaft 13 based on such comparison. Thus,
information about the engine’s operating conditions or diver-
gences from these, which suitably provide the bases for control
of various componenis in the combustion engine, such as for ex-
ample fuel injection, may be obtained based on the sensor ele-

ments’ 7 detection.
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it has been shown that, by arranging such sensor elements in the
manner described, so that they have the ability to detect move-
ments propagating in the cylinder head 8 or in parts adjacent
thereto in the engine 1, derived from pressure changes in the cyl-
inder chamber 5, turns of said piston 14 and/or positional
changes in said valves 10, 11, high quality signals may be ob-
tained, which signals do not require filtering or further process-
ing, or alternatively, which require a simple filtering or process-
ing, 1o be used at the determination of a crankshaft's and/or
camshaft’'s position.

Fig. 2 illustrates in a diagram the development of the pressure P
over the time t during a working cycle in a cylinder chamber 5,
without combustion in the engine 1 that uses diesel as tuel dur-
ing operation and works in four strokes, which are referred to
hereafter as the suction stroke, the compression stroke, the
combustion stroke and the exhaust siroke and jointly constitute

one said working cycle.

The markings BDC1, TDCH, BDC2, TDC2 on the time axis show
at what points the piston 14 of a cylinder 61 turns, i.e. is located
at a top and bottom dead centre, respectively, where BDC1T re-
fers to the piston’s turn at a first bottom dead centre at the end of
the suction stroke, DC1 refers to the piston’s turn at a first top
dead cenire at the end of the compression stroke and the begin-
ning of the combustion stroke, BDC2 refers to the piston’s turn at
a second boltom dead centre at the beginning of the exhaust
stroke, and TDC2 refers to the piston’s turn at a second top dead
cenire at the end of the exhaust stroke and the beginning of the

suction stroke.
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The curve in the diagram shows clearly how the pressure in the
cylinder chamber 5 increases between BDC1 and TDCH, reduces
between TDC1 and BDC2 and remains substantially constant be-
tween BDC2 and TDCZ2, and between TDC2 and BDCH. At differ-
ent points along the curve, there may also be noise in the form of
noise VO illustrating detected vibrations caused by the closing of
the inlet valve 10, noise AVO illustrating detected vibrations
caused by the opening of the exhaust valve 11, and noise a-d il-
lustrating detected vibrations caused by a turn of said piston 14.

The pressure as well as the respective noise in the diagram are
examples of movements propagating in a cylinder head 8 of the
cylinder 61 or in parts adjacent thereto in the engine 1, detected
by the sensor element 7. Experiments have shown that such a
sensor element may be used both o detect the pressure and
thus to generale signals which correspond, with great reliability,
with signals generated by a conventional pressure sensor, and to
detect other said movements, such as vibrations which are illus-
irated by way of said noise a-d, IVC, AVO.

The movements and noise IVC, AVO thus shown, deriving from
positional changes in said valves 10, 11, are caused by the valve
lids 15, 16 of these hitting against or repelling parts in the cylin-
der head 8 at closing and opening, respectively, of said valves,
through which vibrations spreading in the cylinder head are cre-

ated.

The movements, which are shown in the diagram as noise a-d

and are derived from turns of said piston 14, are caused becausse
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paris of the pision, at turns, come into contact with parts of the
cylinder 81 connecting the piston and the crankshaft 12, so that
vibrations spreading in the cylinder are creatad.

The measuring values displayed in the above described diagram
may in varicus ways be used by the device 3 at the determination

of e.g. the crankshaft's 12 or a camshait’s 13 position and speed.

f only pressure is detected by the sensor element 7, the device 3
may, by tracking the point on the curve where the pressure is at
its highest, determine when the piston 14 turns in the first top
dead cenire TDC1 and accordingly, in which positions the crank-
shaft 12 and a camshatt 13 connected therewith are locatad.

Another procedure for the device 3 that may be used {o deter-
mine said positions is, at the detection of a noise a-d, to measure
the pressure at the same point in time, to try to find the noise b
that derives from the piston’s 14 turn in the first top dead centre
TDCH.

Additional such approaches include, for example, at the detection
of a noise a-d, to measure the prassure before and/or after said
noise, in order to defermine which noise is detected and thus
where the crankshaft 12 and the cam shaft 13 are located. | the
pressure in such an approach is measured, for example 10 and &
crank angle degrees before the noise a-d, the noise b and ¢ may
be determined, when the pressure increases and drops, respec-
tively, before the piston reaches the noise’s corresponding dead
centres TDC1 and BDC2Z, respectively.
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it the pressure is measured instead, for example 10 and 5 crank
angle degrees after the noise a-d, the noise a and b may be de-
termined, when the pressure increases and drops, respectively,
after the pision reaches the noise’'s corresponding dead centres
BDC1 and TDCH, respectively.

in order to quickly and with high reliability determine, with this
approach, the positions of said shafts 12, 13, the device 3 may
measure the pressure before and afler a noise a-d, for example
i0 crank angle degrees on the respective sides thereof. Noise a
is thus determined by way of detection of a higher pressure after
the noise than before, noise b is determined by way of detection
of a high pressure before and after the noise, noise ¢ is deter-
mined by way of detection of a higher pressure before the noise
than after and noise b is determined by way of detecting a sub-
stantially constant, relatively low, pressure before and after the

noise.

The unit 9 in the device 3 may, through the frequency of a noise,
determine whether this derives from a turn of said piston 14,
which event results in noise a-d with a first frequency, or from a
positional change of a valve 10, 11, which event raesults in noise
VG, AVO with a second, higher frequency.

At the detection of a noise IVC, AVO with said second higher fre-
quency, by measuring the pressure, for example 10 crank angle
degrees before and after said noise, the device 3 may determine
the noise detected and thus where said shafts 12, 13 are located.
When the pressure before such a noise is lower than the pres-

sure after, an IVC noise has besn detected, and when the pres-
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sure before is higher than the pressure after, an AVO noise has

heen detected.

IVC, AVO noise with the higher frequency may aiso be used at
the determination of the positions of said shafts 12, 13 without
having regard to pressure measurements. When such a noise is
detected, the device 3 may instead seek to find a noise a-d with
a lower frequency within an interval of e.g. 15 crank angle de-
grees, with said noise with a higher frequency as a middle point.
When such a noise a with a lower freqguency has been detected
before the one with the higher frequency, the latter noise is re-
ferred to as IVC and when noise ¢ with a lower frequency is de-
tected after the one with the higher frequeancy, the latter noiss is

accordingly referred to as AVO.

At the determination of, for example, the speed of a crankshaft
13, the device 9 may determine at what points in time it is lo-
cated in a certain or certain positions, and based on such infor-
mation calculate the time it takes for the crankshaft to rotate from
one position to anocther. For example, the device 9 may measure
the time it takes for the piston 14 to return from TDC1 in one
working cycle to TDC1 in the next working cycle, or the time
which is required before AVQ is detected after IVC has been de-

tected.

With the help of detection of said movements, the measuring re-
sults of which in several cylinders 61-66 ot the engine 1 are illus-
trated in Fig. 1, the positions and speeds of said shafts 12, 13
may be determined at the same time, by way of additional advan-

tageocus approaches. For example, the detection of said move-
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ments generating noise IVC in the first cylinder 61 in the engine
1 with six cylinders 61-66, entails that the exhaust valve opens in
the sixth cylinder 66 at the same time, which generates noise
AVO. Such information from several interacting cylinders in the
engine 1, detected with the help of a sensor element for the re-
spective cylinder, may be used by the unit 9 in order {o deter-
mine the operating conditions in the engine, such as the crank-
shaft’'s 12 position, in a more complex and significantly faster

manner, providing & higher level of precision.

Fig. 3 shows a flow chart illustrating an embodiment of a method
according to the present invention to determine a crankshait's
and/or camshaft’s position in a combustion engine with at least
one cylinder, when a piston in said cylinder moves. In a first step
Sy movemenis propagating in a cylinder head of the cylinder or in
parts adjacent thereto in the engine are detected, and in a ssc-
ond step S; said position is determined based on said detected

movements.

A computer program code for the implementation of a method ac-
cording to the invention is suitably included in a computer pro-
gram, loadable into the internal memaory of a computer, such as
the internal memory of an electronic control device of a combus-
tion engine. Such a computer program is suitably provided via a
computer program product, comprising a data storage medium
readable by an electronic control device, which data storage me-
dium has the computer program stored thereon. Said data stor-
age medium is e.g. an optical data storage medium in the form of
a CB-ROM, a DVD, etc., a magnetic data storage medium in the



WO 2015/195033 PCT/SE2015/050694

10

15

20

25

30

16

form of a hard disk drive, a disketie, a cassette, etc., or a Flash
memory or & ROM, PROM, EPROM or EEPROM type memory.

Fig. 4 very schemalically illusirates an electronic control device 9
comprising execulion means 17, such as a central processor unit
(CPU), for the execution of computer software. The execution
means 17 communicates with a memory 18, e.g. a RAM memory,
via a data bus 19. The control davice 9 also comprises a data
storage medium 20, e.g. in the form of a Flash memory or a
ROM, PROM, EPROM or EEPROM type memory. The execution
means 17 communicates with the data storage means 20 via the
data bus 19. A computer program comprising compuier program
code tor the implementation of a method according o the inven-

tion is stored on the data storage medium 20.

Fig. 5 shows a possible sensor placement. The sensor element 7
is here placed on a section adjacent o the cylinder head. In this
example, the sensor element is placed on the engine, specitically
on the engine block. The sensor elements/sensors 7 may be of a
suitable type, e.g. piezo resistive or piezo electrical elements or
optical sensors. The sensor element may here be placed on the
engine, in an area adjacent to the outlet of the exhaust channel
from a cylinder. For example, it may be placed on a surface on
the engine block next to the outlet, on the engine, of the exhaust
channel from a cylinder. The surface where the sensor 7 is
placed may be substantially vertical. The sensor may be ar-
ranged {o detect movements, which are perpendicular to the
movements of the piston. The sensor may alsg be arranged o
detect movements, which are perpendicular both in relation to

the piston’s direction of movement and in relation to the engine’s
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longitudinal direction. In one embodiment, the sensor is located
on the engine’s long side. The sensor may be arranged to detect
movements in a direction, which is perpsendicular in relation to

the surtface on which it is placed.

in another embodiment {not displayed), the sensor element 7
may be placed in a corresponding manner as when placed on the
engine at the outlet of the exhaust channel from a cylinder, but
instead placed in a corresponding location on the engine, at the
suction channel's inlet to a cylinder.

The signal detected by the sensor element 7 may be treated in
various ways. For example, the foliowing signal treatment steps
may be carried out. First the sensor’s electrical signal is entered
into a control device/signal treatment device. The signal is fil-
tered with a bandpass filter in order to remove superfluous infor-
mation, which does not belong to the frequency range around
which information is required. The signal is evened out by way of
filtering, averaging or by being replaced with one or several con-
tinuous function{s) with good likeness. Subsequently, the signal
is scaled, e.g. with the help of the correlation between pressure
and volume at compression. Subsequently, {(a) suitable part(s) of
the signal is/are transformed o the pressure domain. Supple-
mental modelling closes gaps in the signal’'s reliability, in order to
form a pressure curve. The thus formed pressure curve is used to
calculate different values at engine control. In some embodi-

ments one or several of the steps above may be omitiaed.

The invention is obviously not limited in any way to the embodi-

ments described above, but numerous possible modifications
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thereot should be obvious to a person skilled in the area, without
such person departing from the spirit of the invention as defined
by the appended claims.

For example, the combustion engine could have another number
of cylinders than displayed. A sensor element to detect move-
menis derived from the cylinder chambers in all cylinders is also
unnecessary, and it is even plausible that the device may have
only one sensor element, intended to detect movements derived

from pressure changes in only one of the engine’s cylinders.

The sensor elements may be adapted o delect said movemenis
also when there is no combustion in the engine’s cylinders, but
when there are still changes in the pressure inside the cylinder
chambers, for example when starting the combustion engine with
a starting engine, or when combustion occurs in the engine’s cyl-

inder chamber.

The diagram displayed in Fig. 2 is prepared for illustrative pur-
poses, and thus the information that may be derived therefrom is
not necessarily realistic with respect to scales etc. Correspond-
ing diagrams for different types of engines may also differ in
terms of appearance, as a consequence of, for example, different

timing of opening and/or closing of a valve in these.

A piston which, at a turn, gives rise 1o movementis, such as vibra-
tions, relates to a piston which, when the engine is in operation,
carries out a forward and backward movement in the cylinder and
therefore operates a crankshatt connected with the piston.
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The number of valves per cylinder may vary from only one inlet
valve and one outlet valve, respectively, up to three or four of
such respactive valve types, or evan more,

Datection of movements caused by a pressure change also re-
lates to comprising detection of the absence of such movements,
in a sensor element adapied to detect such movements when
pressure changes arise. This detected absence then indicates
that the pressure is substantially unchanged during a certain
time, which indicates that we are currently in, for example, the

suction stroke or the exhaust stroke.

The described manners in which the innovative device may use
movements detected by the sensor element to determine the po-
sition of a crankshaft's and/or camshafl are examples thereof,
and thus not intended to limit the area of use of the invention.
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Claims

Meathod for determination of a crankshatt's (12} and/or cam-
shait’s (13) position in a combustion engine (1) with at least
steps, in connection with movement of a piston (14} in said
cylinder (61-68)

- to detect propagating movements in a cylinder head (8)
of the cylinder (61-66) or in parts adjacent thereto in the

engine (1}, and

- o detsrmine said position based on said detected

movements.

Method according to claim 1, characterised in that the de-

tection is carried out in or on said cylinder head (8).

Meathod according to claim 1, ¢haragterised in that the de-

tection is carried out in an area on the engine, adjacent 1o

the outlet of the exhaust channel from a cylinder.,

Method according to claim 1, gharacterised in that the de-

tection is carried out in an area on the engine, adjacent to

the suction channel’s inlet to a cylinder.

Method according to any of claims t - 4, characlerised in

that, at said detectlion siep movements caused by at least
one of the following events in said cylinder {(61-68) are de-
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tected: turns of said piston (14}, positional change in a valve

(10, 11} and pressure changeg in a cvlinder chamber {5).

6. Method according to claim 5, characlerised in that in said

detaction step, movements caused by more than one of said

events in said cylinder (61-66) are detected.

7. Method according to one of the previous claims, characler-
ised in that in said detection step movements caused by turns of
said piston {14) and pressure changes in a cylinder chamber (8)

of said cylinder {81-68) are detected.

8. Method according to one of the previous claims, characier-
ised in that in said detection step movements caused by a posi-
tional change of a valve (10, 11} and a pressure change in a cyl-
inder chamber {(5) in said cylinder {61-686) are detected.

9. Method according to claim 7 or 8, gharaclerised in that said
movements, caused by turns of said piston (14} or a positional
change in a valve {10, 11} and said pressure change, are de-
tected within an interval of a maximum of 40 crank angle de-
gress, a maximum of 25 crank angle degrees or a maximum of 15

crank angle degrees.

detection step comprises at least one detection of said move-
ments, caused by a turn of said piston (14) or a positional
change of a valve (10, 11) at least at one first crank angle, and
at least one detection of said pressure change at a second crank

angle, wherein the distance between said first and second crank
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angles is at least 5 crank angle degrees, 5-20 crank angle de-

grees or 5-15 crank angle degress.

1. Method according to claims 9 and 10, characlerised in that

said movements caused by said pressure change are detected
before and after the detection of said movements caused by a
turn of said piston (14} or by a positional change of a valve (10,

11} within said interval.

i2. Method according to claim 11, characlerised in that said

movements caused by said pressure change is detecied before
and after the detection of said movements caused by a turn of
said piston {14} or by a positional change in a valve (10, 11), at a
distance of at least 5 crank angle degrees, 5-25 crank angle de-
grees or 5-15 crank angle degrees from the delection of said
movements caused by a turn of said piston (14} or by a positional

change in a valve {10, 11) on the respective sides thereof.

13. Meathod according to any of the previous claims, characler-
ised in that in said delection siep the movemenis caused by a
turn of said piston {14} and by a positional change in a valve (10,

11) are detected.

14. Method according to any of the previous claims, characiler-
ised in that movements caused by a turn of said piston (14)
and/or by a positional change in a valve (10, 11) with at least a
first frequency are detected, and movements caused by said
pressure change with at least one second frequency are de-
tected, wherein the ratio beiween said first and second frequency
is in the range of 300:1 to 10:1, 200:1 to 20:1, or 150:1 to 50:1.
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15. Method according to any of the previous claims, ¢haractler-
ised in that it also comprises the steps of, at a2 movement of a

piston {14} in an additional cylinder (61-68},

- detecting propagating movements in a cylinder head (8)
of the cylinder {61-66) or in parts adjacent thereto in the

angine {1},

- comparing the movements detected in the respective cyl-
inder {61-68) with each other, and

- at the determination of said position, having regard 1o

the result of such comparison.

i16. Device (3) for determination of a crankshaft's (12} and/or
camshait’s (13} position in a combustion engine (1) with at least
one cvlinder (61-66), gcharacterised in that it comprises at least
one sansor element (7), arranged separately from a cylinder
chamber (5) in said cylinder {(61-66) on a part of a cylinder head
{B) or in paris adjacent thereto in the engine (1}, and adapted to
detect, at a movemeant of a piston {14) in said cylinder chamber
(5), movemenis propagating in said cylinder head (8) or said

parts.

17. Device according to claim 16, characierised in that said

sensor element (7) is arranged in or on said cylinder head

(8).
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18. Device according to claim 16, characterised in that said

sensor element (7} is placed on the engine, in an area adja-
cent to the outlet of the exhaust channel from a cylinder.

19. Device according to claim 186, in that said

sensor element (7} is placed on the engine, in an area adja-

cent to the inlet of the suction channel to a cylinder.

device (3} according to any of claims 16 - 18,

21. Computer program which may be downloaded directly into the
internal memory of a computer, which computer program com-
prises a computer program code in order to make the computer
control the steps according to any of claims 1-15 when said com-

puter program is executed in the computer.

22. Computer program product comprising a durable data storage
medium (20}, which is readable by a computer, the computer
program code of a compuler program according to claim 21 being

stored on the data storage medium (20).

23. Electronic control device (9} for a combustion engine (1),
comprising an execution means {17}, a memory (18} connected
to the execution means (17} and an execution means (17) con-
necied to the data storage medium {(20), the computer program
code in a computer program according to claim 21 being stored

on said data storage medium {20).
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24. Motor vehicle, characterised in that it comprises a combus-

tion engine (1) according to claim 20.

25. Motor vehicle according to claim 24, gcharacterised in that it

5 is a wheeled motor vehicle, such as a truck or a bus, or a boat or

a crawler.
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