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Description

TECHNICAL FIELD

[0001] The present invention relates to a pressure
pulse generator that comprises a circuit filled with pres-
sure fluid, and at least one communication channel that
is connected to the circuit and via which the pressure
fluid can flow into and out of the circuit, with a pressure
pulse generator element and a method of controlling the
pressure pulse generator, as well as use of the pressure
pulse generator for operating a valve in an internal com-
bustion engine (see US-A-5058857).
[0002] The invention is applicable to all types of tech-
nical areas in which pressure pulses are to be generated.
In particular, it is applicable to applications that poses
high requirements on the speed with which the pulses
can be generated and on the duration period of the indi-
vidual pulses.
[0003] Internal combustion engines define such a field
in which pressure pulses can be used in order to control
and operate the movement of the valves of the combus-
tion engine instead of operating and controlling the valve
movements by means of a conventional transmission of
the piston movement of the engine to the valves via a
cam shaft.
[0004] Therefore, the invention will be described by
way of example, but not in a delimiting way, with refer-
ence to the application in which it is used for controlling
and operating the valves to the combustion chamber of
a combustion engine.

BACKGROUND OF THE INVENTION

[0005] Since many years, the designers of internal
combustion engines have seen a need of being able to
vary the valve periods during the operation of the engine,
as this would result in great advantages with respect to,
amongst others, fuel economy and emissions.
[0006] Therefore, extensive efforts have been made
in order to replace conventional cam shaft systems for
the opening and closing of engine valves by systems that
are based on the use of electromagnetism for controlling
and operating the valves of the engine. The disadvantage
of such solution is that the high requirements on the
speed by which the valves can be operated will result in
high requirements on the electromagnets that are used.
The mass that each electromagnet has to bring into mo-
tion corresponds to the mass of the valve. The valve must
comprise a suitable magnetic material in order to be dis-
placed by the action of one or more electromagnets, and
such materials contribute to an increase of the mass of
conventional valves. This often results in a evil circle in
which an improvement of the valve from a magnetic point
of view will result in a weight increase that, in its turn,
results in a need of larger and more powerful electromag-
nets. Accordingly, in this way, it will be difficult to achieve
an economically and practically good solution to the prob-

lem of obtaining a sufficiently fast control and operation
of the valves of the engine. Moreover, it is well known
that electromagnets will require a certain time for mag-
netising and demagnetising.
[0007] There are also efforts being made to obtain the
requested movements of the engine valves by means of
hydraulics. Today, such systems are tested by, amongst
others, vehicle manufacturers. The pressure fluid, here
the hydraulic liquid, is in this case used in order to effect
the engine valve movement. Thereby, it is required that
the pressure pulse generator that is used has an ability
to deliver the pressure pulses that cause the valve move-
ments rapidly and with high precision. The present in-
ventor does not know any pressure pulse generator ac-
cording to prior art that has the performance required to
satisfyingly cope with the valve control at the rotations
per minute of the engine that is used today in two-stroke
and, in particular, four-stroke combustion engines. An
obstacle to the accomplishing of such a pressure pulse
generator may be the difficulty to achieve sufficiently rap-
id opening/closing movement of the valve or valves that
is/ are required in such a pressure pulse generator. Here,
it should be mentioned that valves are often replaced by
ports in modern two-stroke engine constructions, but that
the present invention results in the possibility of using
valve technology in two-stroke engines in a way corre-
sponding to that of four-stroke engines.
[0008] In this context, it should also be mentioned that
the pressure pulse generators that may come in question
should be compact and occupy only a small space in
combustion engine applications.

THE OBJECT OF THE INVENTION

[0009] An object of the present invention is to provide
a pressure pulse generator that is able to deliver pressure
pulses of short duration and of variable length with high
time precision and rapidity in order to effect any object.
A further object is to provide a method that makes it pos-
sible to deliver pressure pulses with high time precision
and rapidity.

SUMMARY OF THE INVENTION

[0010] The object of the invention is achieved by
means of a pressure pulse generator in accordance with
claim 1.
[0011] As the valves of the pair of valves are electrically
controlled, the opening and closing of the valves can be
controlled with high precision. The movements of the
valves included in a pair of valves can be co-ordinated
in such a way that they occur somewhat displaced in
time, whereby reduced opening/closing times can be ob-
tained.
[0012] The valves of the pressure pulse generator are
preferably slide valves arranged to be displaced cross-
wise a channel in the pressure fluid circuit that they are
provided to close or open for passage of the pressure
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fluid. The valves of the pair of valves are, preferably, elec-
tromagnetically controlled, as such valves have the ad-
vantage of being able to operate both with high speed
and precision.
[0013] According to a preferred embodiment the
valves of each pair of valves are interconnected by two
separate, parallel channels that lead from a first valve of
the pair of valves to a second valve of the pair of valves,
each valve being arranged to execute a closing or open-
ing of each channel. This construction promotes a further
refined control of the opening and closing of each indi-
vidual pair of valves in a way that will be described more
in detail later.
[0014] The valves of the pair of valves are arranged to
occupy a first position in which they close a first channel
of said channels and open a second one of said channels,
and a second position in which they open the first channel
and close the second channel. In order to make the pair
of valves able to close, the first valve of each respective
pair of valves is arranged to move towards and occupy
its first position at the same time as the second valve
moves towards and occupies its second position. Pref-
erably, the channels are branches of a single pressure
fluid conduit in the pressure fluid circuit, said branches
being arranged upstream and downstream each individ-
ual pair of valves. However, it should be realised that a
large number of alternative embodiments of the very
pressure fluid circuit and the conduit system included
therein are within the scope of the invention.
[0015] According to the invention, the pressure pulse
generator comprises means for controlling the transition
of the valves between their first and second positions,
said control means being arranged to mutually displace,
in time, the transition between the first and second posi-
tion for the valves of the respective pair of valves. By
means of a displacement in time of the activation of the
movement of the valves included in a pair of valves be-
tween their respective positions, the time during which it
is possible to keep any one of the two channels that con-
nect the valves open for pressure fluid passage in con-
nection to the change of the positions of the two valves
can be varied.
[0016] Preferably, the control means comprise an
electronic device arranged to control the activation or de-
activation of one or more electromagnets for the purpose
of affecting and moving the valves of the pair of valves,
i.e. the valve bodies (slides), between their closing and
opening positions, respectively. Preferably, the control
means may be arranged to receive input from, for in-
stance, sensors or the like and adjust the time displace-
ment based on such input. The means may also comprise
a program sequence in a computer program for control-
ling and emitting control signals to the valves of the pres-
sure pulse generator, or, more precisely, to the electro-
magnets that operate the movements of the valves.
[0017] According to a preferred embodiment, the pres-
sure pulse generator also comprises a cylinder unit and
a piston that is displaceably arranged in the cylinder unit,

said at least one communication channel being connect-
ed to the cylinder unit in such a way that the pressure
fluid in the circuit can flow into and out of the interior of
the cylinder through said communication channel in order
to accomplish a displacement of the piston in the cylinder
unit. A piston return means, for example, compression
spring, is preferably provided in order to apply a pressure
on the piston in a direction opposite to the one in which
the piston is displaced when a pressure pulse is gener-
ated as a pressure fluid with a higher pressure is permit-
ted to pass the first, upstream pair of valves. The piston
return means is permitted to contribute to a return of the
piston to a start position by letting the second, down-
stream pair of valves be opened for pressure fluid pas-
sage during a sequence following the flow sequence de-
scribed above. The movement of the piston can, in its
turn, be used for controlling or operating any mechanical
device.
[0018] According to one embodiment, the piston is
connected to a valve of a combustion engine and the
movement of the piston is transmitted to an opening or
closing movement of the valve of the combustion engine.
The control means mentioned above thereby preferably
control the activation and deactivation of said electro-
magnets based on the position of a crank shaft of the
combustion engine.
[0019] The invention also relates to the initially defined
method for controlling a pressure pulse generator, said
method being in accordance with claim 12.
[0020] The fact that the valves are arranged in pairs
and that the opening and closing of the individual valves
is performed in accordance with a predetermined se-
quence may be taken advantage of in order to shorten
the time required for the opening and subsequent closing
of a pair of valves for the passage of a pulse of the pres-
sure fluid, as in comparison to when only individual valves
are arranged instead of said pair of valves. Preferably,
the pair of valves comprise two active valves or valve
bodies that are moved in opposite directions in order to
simultaneously, during a short moment, permit passage
of a pressure fluid through one or more parallel channels
that form the portion of the pressure fluid circuit conduit
where the valves are arranged.
[0021] The valves of the first pair of valves are control-
led, during a first period, to open for a flow of the pressure
fluid in a direction out of the circuit through the commu-
nication channel, while at least one of the valves of the
second pair of valves is kept closed in order to prevent
fluid from passing the second pair of valves. During a
second period, the valves of the second pair of valves
are opened for permitting a flow of the pressure fluid back
to the circuit via the communication channel and to pass
at least one of these valves, while at the same time at
least one of the valves of the first pair of valves is kept
closed in order to prevent fluid from passing the first pair
of valves. In that way, a pressure pulse is permitted to
affect any object or any mechanical device to perform a
back and forth movement.

3 4 



EP 1 299 622 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0022] The valves of each pair of valves are connected
by two separate, parallel channels that lead from a first
valve of the pair of valves to the second valve of the pair
of valves, and a first one of the pair of valves is opened
for passage of fluid through a first one of these channels
and closed for passage of fluid in the second channel
while, at the same time, the second valve is opened for
fluid passage in the second channel but is kept closed
for preventing passage of fluid in the first channel. The
change of the positions of the two valves is preferably
controlled in such a way that the valves, simultaneously
during a short period, hold one of the two channels open
for passage of the pressure fluid. As the valves, prefer-
ably electromagnetically controlled slide valves, thereby
move in opposite directions, said period can be made
very short.
[0023] During the change of the position of the respec-
tive valves of the pair of valves, the moment at which an
electrical signal is given for activation of a first electro-
magnet, that operates a displacement of the first one of
the valves, is controlled in relation to the moment at which
a second electrical signal is emitted for activation of a
second electromagnet that operates a displacement of
the second valve, based on the requested length of time
of the pressure fluid pulse that is thereby generated via
the open channel.
[0024] Further features and advantages of the inven-
tion will be seen in the following detailed description and
in the enclosed patent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Hereinafter, the invention will be described by
way of example with reference to the annexed drawings,
on which

Fig. 1 is a schematic view of a first embodiment of
the pressure pulse generator according to the inven-
tion;

Fig. 2 is an enlarged cross-section of a pressure
pulse generator element of the pressure pulse gen-
erator in Fig. 1, in a first position;

Fig. 3 is an enlarged cross-section of the pressure
pulse generator element according to Fig. 2, in a
second position;

Fig. 4 is a schematic cross-section of a further de-
velopment of the embodiment according to Fig. 1;

Fig. 5 is a schematic cross-section of another em-
bodiment of the invention, in a first operative position;
and

Fig. 6 shows the embodiment according to Fig. 5 in
a second operative position.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Fig. 1 is a schematic cross-section which shows
a pressure pulse generator according to the invention,
the pressure pulse generator being connected to a valve
1 in a combustion engine. One of the cylinders of the
engine is slightly suggested in the Figure and has been
given the reference numeral 2. The valve 1 may be an
intake or exhaust valve. The valve body itself, which is
provided to be bearing on a valve seat (not shown) when
in its closed position, is connected via a shaft 3 to a piston
4 that is arranged in a second cylinder 5, which, prefer-
ably, is arranged outside and adjacent the cylinder 2.
[0027] The pressure pulse generator comprises a first
and a second pressure pulse generator element 6, 7.
Each such element 6, 7 comprises a first and a second
valve 8, 9 and 10, 11, respectively, and is arranged in a
pressure fluid circuit 12. The pressure fluid circuit is con-
stituted by one or more conduits for conducting and trans-
porting a pressure fluid therein.
[0028] Preferably, the pressure fluid circuit 12 is gen-
erally closed, and a pressure generating member 14 is
arranged to generate a pressure of a pressure fluid ac-
commodated in the circuit. The pressure generating
member 14 may be a compressor or any other type of
pump member suitable for this objective. In the circuit,
the pressure fluid is flowing from the high pressure side
of the pressure generating member, where pressure P1
exists, to the low pressure side thereof, where pressure
P2 exists, and P1>P2. P2 may be atmospheric pressure,
and the circuit may, if requested, be open downstream
the second pressure pulse generating element 7. The
invention also includes the possibility of keeping the cir-
cuit 12 open or closed depending on outer factors such
as the rpm or load of the combustion engine.
[0029] Preferably, the pressure fluid is a gas or a gas
mixture. In the disclosed, preferred embodiment, the
pressure fluid is at least to a major part comprised by air.
The pressure pulse generator thereby defines a pneu-
matic pressure pulse generator.
[0030] Via a communication channel 15, the circuit 12
is connected to a chamber 13 inside the cylinder 5, said
chamber being provided on the opposite side of the piston
4 in relation to the shaft 3. The pressure pulse from the
circuit that results in pressure fluid being delivered to the
chamber 13 will result in a displacement of the piston 4
and, accordingly of the valve 1. Such a pulse is created
when the positions of the valves 8, 9 of the first pressure
pulse generator element 6 are changed, as will be de-
scribed more in detail later.
[0031] With reference to Figs. 1 to 3, the principle of
generating a pressure pulse by means of a pressure
pulse generating element 6, 7 according to the invention
will now be described. The principle for generating a pos-
itive pulse by the opening of the first element 6 is also
relevant for the opposite case, that is, that a negative
pulse will be generated by means of opening the second
element 7.
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[0032] Each pressure pulse generator element 6, 7
comprises a first and a second channel 16, 17, said chan-
nels being arranged in parallel and formed by a local
branching of the main conduit of the circuit 12 at the site
of the pressure pulse generating element. Each pair of
valves is arranged at the region of the parallel channels
16, 17, and each individual valve is arranged to permit
the passage of pressure fluid through one of the channels
while at the same time preventing passage through the
other one of said channels. The valves or valve bodies
8-11 comprise a magnetic material and are controlled by
means of electromagnets that are suggested in Fig. 1
and have been given reference numerals 18-21. The
valve bodies are displaceably arranged in a direction
cross-wise to the channels 1. In this embodiment, they
are designed as discs that comprise at least one hole 22
that, in a first position of the valve is positioned in front
of and opens for pressure fluid passage in a first channel
of said channels 16, 17, and, in a second position, closes
for preventing flow through the first channel 16 but being
positioned in front of and opening for passage of a pres-
sure fluid in the second of said channels 16, 17.
[0033] The valves are bistable, which means that they
will rest in the first or second position if there is no acti-
vation of any of the electromagnets 18-21. One valve or
valve body 8-11 of a pair of valves 6, 7 is arranged to
move towards and occupy the first position while the other
valve moves towards and occupies a second position. A
pressure pulse is generated as the positions of the two
valves 8, 9 and 10, 11 respectively are changed such
that, during a short moment, a passage of fluid is permit-
ted through one of the channels 16, 17. By means of a
time displacement of the movement of the valve bodies
in connection to such a change, it is possible to let the
valve bodies keep any one of the channels 16, 17 open
for a shorter or longer period of time. In that way, the
duration of the pressure pulse can be controlled to be
longer than if no simultaneous opening of any one of the
channels is performed during the change. The amount
of pressure fluid delivered is, apart from the amount due
to any simultaneous opening of any channel, also de-
pending on the volume in each channel between the
valve bodies. The invention includes a time displacement
of the initiation of the movements of the valve bodies 8-11
in order to control the pulse length. In the case when the
pressure pulse generator is connected to and controls
the movement of one or more valves in a combustion
engine, the time displacement is based on any suitable
operation parameter of the engine, such as the rotational
speed of the engine. Preferably, the volume of the chan-
nels is minimised to enable a pressure fluid consumption
as low as possible.
[0034] The pulse lengths can also be varied by means
of the inventive pressure pulse generator through a mu-
tual displacement of the moment at which the two valves
8-11 of a pair of valves are activated. The activation is
performed by emitting a signal that initiates the magnet-
ising of one of the electromagnets 18-21, thereby accom-

plishing a displacement of the valve body 8-11. The signal
can be emitted from any control means, and, in this case,
it is based on the position of a crank case belonging to
the combustion engine.
[0035] A means 23 for returning the piston 4 to its upper
position or start position is provided in accordance with
the invention. The displacement of the piston 4 requires
that the pressure of the pulse of fluid generated through
the change of positions of the valve bodies 8, 9 of the
first pressure generating element 6 is sufficient in order
to make the force that is applied by the pressure fluid on
the side of the piston 4 that is directed towards the cham-
ber 13 exceed the force applied by the piston return
means 23 on the piston 4 in an opposite direction. The
piston return means 23 is, in Fig. 1, a compression spring
but may comprise a gas accommodated in the chamber
24 in the cylinder 5 arranged on the opposite side of the
piston 4 with regard to the chamber 13. Preferably, the
cylinder 5 should, in such a case, be connected to a gas
container or the like in order to enable a variable pres-
surising of the gas contained in the cylinder 5.
[0036] Another possible solution, schematically shown
in Fig. 4, includes a second pressure pulse generator,
generally represented by the reference numeral 25 and
corresponding to the first pressure pulse generator that
has been described above, and connected to the cham-
ber 24 and provided to generate pressure pulses for re-
turning the piston in connection to the release of the pres-
sure fluid from the first chamber 13 through activation or
an opening of the second pair of pressure valves 10, 11.
In a corresponding way, by means of change of position
of the valve bodies, as described above, a downstream
pair of valves of this second pressure pulse generator is
opened for the purpose of releasing the pressure fluid
from the chamber 24 while the first pressure pulse gen-
erator element 6 is activated for letting in a flow of pres-
sure fluid into the first chamber 13.
[0037] A further embodiment of the invention is shown
in Figs. 5 and 6. This embodiment is a simplification of
the embodiment described earlier in the respect that the
valve bodies or discs 8, 9 of each pair of valves 6, 7 are
interconnected with one single channel 26. The valve
bodies 8, 9 are arranged to operate principally in the
same way as has been described in the first embodiment,
that is, to occupy opposite, closed and opened positions
with respect to passage of fluid through the channel 26.
This more simple embodiment results in a dissymmetry
in pulse lengths. If control signals for position change of
the slide valves 8 and 9 are delivered with the same fre-
quency, a dissymmetry that decreases with a decreased
distance between the valve bodies 8, 9 is obtained. The
resulting difference may be largely compensated by
means of measures taken in the program software re-
sponsible for the frequency control.
[0038] It should be realised that the embodiments de-
scribed above have been given by way of example and
that a plurality of alternative embodiments will be obvious
for men skilled in the art without thereby leaving the scope
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of the invention, as the latter is defined in the enclosed
patent claims supported by the description and the draw-
ings.
[0039] For example, the invention includes that the
electromagnetic operation of the valve bodies 8-11 can
be supplemented with any further operation. For exam-
ple, a pilot valve may be arranged in order to control a
pressure fluid, such as air, to contribute to the operation/
position change of the valve bodies between the stabile
first and second positions, and also in order to keep the
valve bodies in these positions. The pilot valve is then
preferably operatively connected to the same control
means as those that control the electromagnets 18-21
of the pressure pulse generator.
[0040] The invention also comprises the possibility of
controlling the size of the pressure pulse to control the
length of displacement of the valve of a combustion en-
gine based on any operative parameter of the engine,
preferably the load of the engine.
[0041] The invention comprises and also enables tran-
sition between two-stroke operation and four-stroke op-
eration of an internal combustion engine during operation
thereof through a control of the valve movements by
means of the inventive pressure pulse generator and/or
one or more of the inventive pressure pulse generator
elements.
[0042] It should also be realised that the pressure re-
turn means 23 may be arranged on any side of the piston
4, and that the magnet members 18-21 that are used
may be of different designs and that the number thereof
and the position thereof can differ from what has been
shown above without thereby going beyond the inven-
tion.
[0043] Further, it should be mentioned that the number
of electromagnets, suggested as 18, 19, 20 and 21 in the
Figures, could be reduced by 50% but that the symmetry
and stability of the function of the pressure pulse gener-
ator elements 6, 7 thereby will be decreased. Thereby,
the pressure pulse generator elements would however
be less expensive to manufacture.
[0044] The 50% reduction can be achieved by associ-
ating each valve body 8, 9 to one electromagnet in order
to be activated as a result of an electric signal. The other
electromagnet can be replaced by a return spring, for
example made of metal or designed as a gas spring. The
slide valve is still bistable, as it occupies one of two pos-
sible positions in order to enable the generation of pres-
sure pulse when the valve bodies 8, 9 are connected in
series as suggested by the invention. When an electric
signal is delivered, the electromagnet of the respective
valve body 8, 9 is activated and a change of position is
initiated. During the change of position energy is stored
in the return spring. The electrical signal, an electric volt-
age, is applied until a full change of position has taken
place and ever on until the slide valve is to be returned
to its first position. When the electric signal stops, the
energy in the return spring is released and a change of
position takes place.

[0045] The lack of symmetry and stability is due to the
electromagnet and the return spring not being able to or
only with large difficulty being able to behave similar to
each other during the change of position. Accordingly,
there will be a different time for change of position for the
two position changes. This difference may however be
compensated for by means of measures taken in the soft-
ware that controls and plans the time for application and
removal respectively of the electrical signals to the elec-
tromagnets. By means of more accurate software, the
differences can be compensated for to such a degree
that they are of no importance, also when the require-
ments are very high, as for example in connection with
control of the valve of an international combustion engine
according to the embodiments of the present patent ap-
plication.
[0046] Finally, it should be mentioned that the pressure
pulse generator and the pressure pulse generator ele-
ment according to the invention preferably can be used
in a fuel injection system, more precisely direct injection
systems, and for direct injection of any other fuel, for ex-
ample water or steam, in engines and other devices. The
pressure fluid may, accordingly, be a liquid, such as hy-
draulic oil or water, as well as air or a gas, depending on
the application field.
[0047] It should be emphasised that the valves in the
two pairs of valves, upstream as well as downstream the
communication channel, are active valves, that is, mag-
netically activatable valves, and should not be confused
with passive valves such as one-way valves.

Claims

1. A pressure pulse generator comprising a pressure
fluid circuit (12 with a high pressure side and a low
pressure side, and a pressure pulse generator ele-
ment (6, 7) arranged in said pressure fluid circuit
(12), said element comprising a pair of electrically
controlled valves (8,9,10,11) that comprises a first
valve (8,10) and a second valve (9,11), the first valve
(8,10) and the second valve (9,11) being connected
by means of one single channel (26) or two parallel
channels (16,17) that lead from the first valve (8,10)
to the second valve (9,11) of said pair of valves, and
that each valve (8,9,10,11) is arranged to execute a
closing and opening of said channel (26) or each
channel of said pair of channels (16,17), the first and
second valves (8,9,10,11) are arranged so as to oc-
cupy opposite closed and open positions respective-
ly with regard to said single channel (26) or each of
said pair of channels (16,17), and to generate a pres-
sure pulse in said pressure fluid circuit (12) through
a change of position of said valves between said
open and closed positions, characterised in that
the pressure pulse generator comprises an electron-
ic device arranged to control the activation or deac-
tivation of one or more electromagnets for the pur-
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pose of affecting and moving the valves (8,9,10,11)
of the pair of valves between their closing and open-
ing positions, respectively so that the moment at
which an electrical signal is given for activation of a
first electromagnet, that operates a displacement of
the first one (8,10) of the valves (8,9,10,11), is con-
trolled in relation to the moment at which a second
electrical signal is emitted for activation of a second
electromagnet that operates a displacement of the
second valve (9, 11), based on the requested length
of time of the pressure fluid pulse that is thereby gen-
erated via the open channel (26; 16,17).

2. A pressure pulse generator according to claim 1,
characterised in that said valves (8,9,10,11) are
electromagnetically controlled slide valves.

3. A pressure pulse generator according to any one of
claims 1-2, comprising

- at least one communication channel (15) that
is connected to the pressure fluid circuit (12) and
through which the pressure fluid can flow into
and out of the circuit (12), characterised in that
it comprises
- a first pressure pulse generator element (6)
and a second pressure pulse generator element
(7), that are connected in series, and
- that the first pressure pulse generator element
(6) is arranged in said circuit (12) upstream the
at least one communication channel (15), and
- that the second pressure pulse generator ele-
ment (7) is arranged in said circuit (12) down-
stream the at least one communication channel
(15).

4. A pressure pulse generator according to any one of
claims 1-3, characterised in that each of the valves
(8,9,10,11) is bistable.

5. A pressure pulse generator according to claim 4,
characterised in that said electronic device is ar-
ranged for controlling the transition of the valves
(8,9,10,11) between their first and second positions
and to displace the moment of transition between
the first and second positions for the valves
(8,9,10,11) of the respective pair of valves.

6. A pressure pulse generator according to any one of
claims 1-5, characterised in that it comprises

- a cylinder unit (5) and
- a piston (4) that is displaceably arranged in the
cylinder unit (5), said at least one communica-
tion channel (15) being connected with the cyl-
inder unit (5) in such a way that the pressure
fluid in the circuit (12) can flow into and out of
the interior of the cylinder unit (5) through said

communication channel (15) in order to accom-
plish a displacement of the piston (4) in the cyl-
inder unit (5).

7. A pressure pulse generator according to claim 6,
characterised in that the piston (4) is connected to
a valve (1) of a combustion engine, and that the
movement of the piston (4) is transmitted to an open-
ing or closing movement of the valve (1) of the com-
bustion engine.

8. A pressure pulse generator according to claim 7 and
claim 8, characterised in that the electronic device
controls the activation and inactivation of said elec-
tromagnets (18-21) based on the position of a crank
shaft of the combustion engine.

9. A pressure pulse generator according to any one of
claims 1-8, characterised in that the pressure fluid
in said circuit (12) comprises a gas or a gas mixture.

10. A pressure pulse generator according to any one of
claims 1-9, characterised in that the pressure fluid
in said circuit (12) comprises air.

11. A pressure pulse generator according to any one of
claims 1-10, characterised in that said circuit (12)
is a generally closed circuit.

12. A method for controlling a pressure pulse generator
according to claim 1, comprising

- a circuit (12) filled with a pressure fluid, and
- at least one communication channel (15) that
is connected to the circuit (12) and via which the
pressure fluid can flow into and out of the circuit
(12),

characterised in that comprises

- controlling, by means of electrical signals, the
valves of a first and a second pressure pulse
generator element (6, 7) that are connected in
series, according to a certain sequence,
- the fist pressure pulse generator element (6)
being arranged in said circuit (12) upstream the
at least one communication channel (15), and
- the second pulse generator element (7) being
arranged in said circuit (12) downstream the at
least one communication channel (15).

13. A method according to claim 12, characterised in
that, during a first period, the valves (8,9) of the pres-
sure pulse generator element (6) are controlled to
open for a flow of pressure fluid out of the circuit (12)
via the communication channel (15), while, at the
same time, at least one valve of the second pressure
pulse generator element (7) is kept closed in order
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to prevent fluid from passing past the second pres-
sure pulse generator element (7).

14. A method according to claim 12 or 13, character-
ised in that, during a second period, the valves of
the second pair of valves (10,11) are controlled to
open for a flow of the pressure fluid into the circuit
(12) via the communication channel (15) and past at
least one of these valves, while at least one of the
valves of the first pair of valves (8,9) is kept closed
in order to prevent fluid from passing the first pair of
valves.

15. A method according to any one of claims 12-14,
characterised in that the valves (8,9,10,11) of each
pressure pulse generator element (6,7) are connect-
ed by means of two separate, parallel channels
(16,17) that lead from a first valve (8,10) of the pair
of valves to a second valve (9,11) of the pair of
valves, and that a first valve (8,10) of the pair of
valves is open for fluid passage through a first chan-
nel (16) of these channels and closes for fluid pas-
sage in the second channel (17), while, at the same
time, the second valve (9,11) is opened for fluid pas-
sage in the second channel (17) and is kept closed
for fluid passage in the first channel (16).

16. A method according to claim 15, characterised in
that, during the first and second period, respectively,
the positions of the valves (8,9,10,11) of the pair of
valves are interchanged, and in that the interchange
is controlled such that both valves, during at least a
part of said time period, will simultaneously open for
passage of pressure fluid in one and the same of the
channels (16,17).

17. A method according to claim 16, characterised in
that the valves comprise electromagnetically con-
trolled slide valves (8,9,10,11), and that, at the mo-
ment of interchange of the respective positions of
the valves (8,9,10,11) of the pair of valves, the mo-
ment at which an electrical signal is emitted for ac-
tivation of a first electromagnet (18-21), accomplish-
ing a displacement of the first of the valves, is con-
trolled in relation to the moment at which a second
electrical signal is emitted for activating the second
electromagnet that accomplishes a displacement of
the second valve, based on the requested time
length of the pressure fluid pulse that is thereby gen-
erated via the open channel (16 or 17).

Patentansprüche

1. Druckimpulsgenerator, der einen Druckfluidkreislauf
(12) mit einer Hochdruckseite und einer Nieder-
druckseite und ein Druckimpulsgeneratorelement
(6, 7) aufweist, das im Druckfluidkreislauf (12) an-

geordnet ist, wobei das Element ein Paar elektrisch
gesteuerter Ventile (8,9,10,11) aufweist, das ein er-
stes Ventil (8,10) und ein zweites Ventil (9,11) auf-
weist, wobei das erste Ventil (8,10) und das zweite
Ventil (9,11) mittels eines einzigen Kanals (26) oder
zweier paralleler Kanäle (16,17) verbunden sind, die
vom ersten Ventil (8,10) zum zweiten Ventil (9,11)
des Ventilpaars führen, und jedes Ventil (8,9,10,11)
eingerichtet ist, ein Schließen und Öffnen des Kanals
(26) oder jedes Kanals des Kanalpaars (16,17)
durchzuführen, wobei die ersten und zweiten Ventile
(8,9,10,11) eingerichtet sind, jeweils entgegenge-
setzte geschlossene und offene Stellungen hinsicht-
lich des einzelnen Kanals (26) oder jedem des Paa-
res der Kanäle (16,17) einzunehmen und durch eine
Änderung der Stellung der Ventile zwischen den of-
fenen und geschlossenen Stellungen einen Druck-
impuls im Druckfluidkreislauf (12) zu erzeugen, da-
durch gekennzeichnet, daß der Druckimpulsgene-
rator eine elektronische Vorrichtung aufweist, die
eingerichtet ist, die Aktivierung oder Deaktivierung
eines oder mehrerer Elektromagnete zum Zweck der
Beeinflussung und des Bewegens der Ventile
(8,9,10,11) des Ventilpaars zwischen ihren schlie-
ßenden bzw. öffnenden Stellungen so zu steuern,
daß der Moment, an dem ein elektrisches Signal zur
Aktivierung eines ersten Elektromagneten abgege-
ben wird, das eine Verstellung des ersten (8,10) der
Ventile (8,9,10,11) bewirkt, in Beziehung zu dem Mo-
ment, an dem ein zweites elektrisches Signal zur
Aktivierung eines zweiten Elektromagneten abgege-
ben wird, das eine Verstellung des zweiten Ventils
(9, 11) bewirkt, beruhend auf der angeforderten Dau-
er des Druckfluidimpulses gesteuert wird, der da-
durch über den offenen Kanal (26; 16, 17) erzeugt
wird.

2. Druckimpulsgenerator nach Anspruch 1, dadurch
gekennzeichnet, daß die Ventile (8,9,10,11) elek-
tromagnetisch gesteuerte Schieber sind.

3. Druckimpulsgenerator nach einem der Ansprüche
1-2, der aufweist:

- mindestens einen Verbindungskanal (15), der
mit dem Druckfluidkreislauf (12) verbunden ist
und durch den das Druckfluid in und aus dem
Kreislauf (12) strömen kann, dadurch gekenn-
zeichnet, daß
- er ein erstes Druckimpulsgeneratorelement (6)
und ein zweites Druckimpulsgeneratorelement
(7) aufweist, die in Reihe geschaltet sind, und
- daß das erste Druckimpulsgeneratorelement
(6) im Kreislauf (12) stromaufwärts des minde-
stens einen Verbindungskanals (15) angeord-
net ist, und
- daß das zweite Druckimpulsgeneratorelement
(7) im Kreislauf (12) stromabwärts des minde-
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stens einen Verbindungskanals (15) angeord-
net ist.

4. Druckimpulsgenerator nach einem der Ansprüche
1-3, dadurch gekennzeichnet, daß jedes der Ven-
tile (8,9,10,11) bistabil ist.

5. Druckimpulsgenerator nach Anspruch 4, dadurch
gekennzeichnet, daß die elektronische Vorrichtung
eingerichtet ist, den Übergang der Ventile
(8,9,10,11) zwischen ihren ersten und zweiten Stel-
lungen zu steuern und den Moment des Übergangs
zwischen den ersten und zweiten Stellungen für die
Ventile (8,9,10,11) des jeweiligen Ventilpaars zu ver-
schieben.

6. Druckimpulsgenerator nach einem der Ansprüche
1-5, dadurch gekennzeichnet, daß er aufweist:

- eine Zylindereinheit (5) und
- einen Kolben (4), der verschiebbar in der Zy-
lindereinheit (5) angeordnet ist, wobei der min-
destens eine Verbindungskanal (15) in einer sol-
chen Weise mit der Zylindereinheit (5) verbun-
den ist, daß das Druckfluid im Kreislauf (12)
durch den Verbindungskanal (15) in und aus
dem Inneren der Zylindereinheit (5) strömen
kann, um eine Verstellung des Kolbens (4) in
der Zylindereinheit (5) durchzuführen.

7. Druckimpulsgenerator nach Anspruch 6, dadurch
gekennzeichnet, daß der Kolben (4) mit einem
Ventil (1) eines Verbrennungsmotors verbunden ist,
und daß die Bewegung des Kolbens (4) auf eine Öff-
nungs- oder Schließbewegung des Ventils (1) des
Verbrennungsmotors übertragen wird.

8. Druckimpulsgenerator nach Anspruch 7 und 8, da-
durch gekennzeichnet, daß die elektronische Vor-
richtung die Aktivierung und Deaktivierung der Elek-
tromagnete (18-21) beruhend auf der Stellung einer
Kurbelwelle des Verbrennungsmotors steuert.

9. Druckimpulsgenerator nach einem der Ansprüche
1-8, dadurch gekennzeichnet, daß das Druckfluid
im Kreislauf (12) ein Gas oder ein Gasgemisch auf-
weist.

10. Druckimpulsgenerator nach einem der Ansprüche
1-9, dadurch gekennzeichnet, daß das Druckfluid
im Kreislauf (12) Luft aufweist.

11. Druckimpulsgenerator nach einem der Ansprüche
1-10, dadurch gekennzeichnet, daß der Kreislauf
(12) ein im wesentlichen geschlossener Kreislauf ist.

12. Verfahren zur Steuerung eines Druckimpulsgenera-
tors nach Anspruch 1, der aufweist

- einen Kreislauf (12), der mit einem Druckfluid
gefüllt ist, und
- mindestens einen Verbindungskanal (15), der
mit dem Kreislauf (12) verbunden ist und über
den das Druckfluid in und aus dem Kreislauf (12)
strömen kann,

dadurch gekennzeichnet, daß es aufweist:

- Steuern, mittels elektrischer Signale, der Ven-
tile eines ersten und eines zweiten Druckimpuls-
generatorelements (6, 7), die in Reihe geschal-
tet sind, gemäß einer bestimmten Abfolge,
- wobei das erste Druckimpulsgeneratorele-
ment (6) im Kreislauf (12) stromaufwärts des
mindestens einen Verbindungskanals (15) an-
geordnet ist, und
- wobei das zweite Impulsgeneratorelement (7)
im Kreislauf (12) stromabwärts des mindestens
einen Verbindungskanals (15) angeordnet ist.

13. Verfahren nach Anspruch 12, dadurch gekenn-
zeichnet, daß während einer ersten Periode die
Ventile (8,9) des Druckimpulsgeneratorelements (6)
so gesteuert werden, daß sie sich für einen Strom
des Druckfluids aus dem Kreislauf (12) über den Ver-
bindungskanal (15) öffnen, während gleichzeitig
mindestens ein Ventil des zweiten Druckimpulsge-
neratorelements (7) geschlossen gehalten wird, um
zu verhindern, daß Fluid am zweiten Druckimpuls-
generatorelement (7) vorbeiströmt.

14. Verfahren nach Anspruch 12 oder 13, dadurch ge-
kennzeichnet, daß während einer zweiten Periode
die Ventile des zweiten Ventilpaars (10,11) so ge-
steuert werden, daß sie sich für einen Strom des
Druckfluids in den Kreislauf (12) über den Verbin-
dungskanal (15) und an mindestens einem dieser
Ventile vorbei öffnen, während mindestens eines der
Ventile des ersten Ventilpaars (8,9) geschlossen ge-
halten wird, um zu verhindern, daß Fluid am ersten
Ventilpaar vorbeiströmt.

15. Verfahren nach einem der Ansprüche 12-14, da-
durch gekennzeichnet, daß die Ventile (8, 9,10,11)
jedes Druckimpulsgeneratorelements (6,7) mittels
zweier getrennter, paralleler Kanäle (16,17) verbun-
den sind, die von einem ersten Ventil (8,10) des Ven-
tilpaars zu einem zweiten Ventil (9,11) des Ventil-
paars führen, und daß ein erstes Ventil (8,10) des
Ventilpaars für einen Fluiddurchgang durch einen er-
sten Kanal (16) dieser Kanäle offen ist und sich für
einen Fluiddurchgang im zweiten Kanal (17)
schließt, während gleichzeitig das zweite Ventil
(9,11) für einen Fluiddurchgang im zweiten Kanal
(17) geöffnet wird und für einen Fluiddurchgang im
ersten Kanal (16) geschlossen gehalten wird.
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16. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß während der ersten bzw. zweiten Pe-
riode die Stellungen der Ventile (8,9,10,11) des Ven-
tilpaars vertauscht werden, und daß die Vertau-
schung so gesteuert wird, daß sich beide Ventile
während mindestens eines Teils der Zeitperiode
zum Durchgang von Druckfluid in ein und demselben
der Kanäle (16,17) gleichzeitig öffnen werden.

17. Verfahren nach Anspruch 16, dadurch gekenn-
zeichnet, daß die Ventile elektromagnetisch ge-
steuerte Schieber (8,9, 10,11) aufweisen, und daß
im Moment der Vertauschung der jeweiligen Stellun-
gen der Ventile (8,9,10,11) des Ventilpaars der Mo-
ment, an dem ein elektrisches Signal zur Aktivierung
eines ersten Elektromagneten (18-21) abgegeben
wird, das eine Verstellung des ersten der Ventile
durchführt, in Beziehung zu dem Moment, an dem
ein zweites elektrisches Signal zur Aktivierung des
zweiten Elektromagneten abgegeben wird, das eine
Verstellung des zweiten Ventils durchführt, beru-
hend auf der angeforderten Dauer des Druckfluidim-
pulses gesteuert wird, der dadurch über den offe-
nen Kanal (16 oder 17) erzeugt wird.

Revendications

1. Générateur d’impulsions de pression comprenant un
circuit de fluide de pression (12) avec un côté de
pression élevée et un côté de pression faible, et un
élément de générateur d’impulsions de pression (6,
7) agencé dans ledit circuit de fluide de pression (12),
ledit élément comprenant une paire de valves élec-
triquement commandées (8, 9, 10, 11) qui comprend
une première valve (8, 10) et une seconde valve (9,
11), la première valve (8, 10) et la seconde valve (9,
11) étant reliées au moyen d’un canal unique (26)
ou de deux canaux parallèles (16, 17) qui conduisent
de la première valve (8, 10) à la seconde valve (9,
11) de ladite paire de valves, et que chaque valve
(8, 9, 10, 11) est agencée pour exécuter une ferme-
ture et une ouverture dudit canal (26) ou de chaque
canal de ladite paire de canaux (16, 17), les première
et seconde valves (8, 9, 10, 11) sont agencées de
manière à occuper des positions fermée et ouverte
opposées respectivement par rapport audit canal
unique (26) ou chacun de ladite paire de canaux (16,
17), et à générer une impulsion de pression dans
ledit circuit de fluide de pression (12) par un chan-
gement de position desdites valves entre lesdites
positions ouverte et fermée, caractérisé en ce que
le générateur d’impulsions de pression comprend un
dispositif électronique agencé pour commander l’ac-
tivation ou la désactivation d’un ou plusieurs élec-
troaimants dans le but d’avoir un effet sur et de dé-
placer les valves (8, 9, 10, 11) de la paire de valves
entre leurs positions de fermeture et d’ouverture,

respectivement de sorte que le moment auquel un
signal électrique est donné pour l’activation d’un pre-
mier électroaimant, qui actionne un déplacement de
la première (8, 10) des valves (8, 9, 10, 11), est com-
mandé en rapport avec le moment auquel un second
signal électrique est émis pour l’activation d’un se-
cond électroaimant qui actionne un déplacement de
la seconde valve (9, 11) sur la base de la longueur
requise de temps de l’impulsion du fluide de pression
qui est ainsi générée par l’intermédiaire du canal
ouvert (26 ; 16, 17).

2. Générateur d’impulsions de pression selon la reven-
dication 1, caractérisé en ce que lesdites valves
(8, 9, 10, 11) sont des distributeurs à tiroir électro-
magnétiquement commandés.

3. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 2, comprenant
au moins un canal de communication (15) qui est
relié au circuit de fluide de pression (12) et à travers
lequel le fluide de pression peut s’écouler dans et
hors du circuit (12),
caractérisé en ce qu’il comprend

- un premier élément de générateur d’impul-
sions de pression (6) et un second élément de
générateur d’impulsions de pression (7), qui
sont reliés en série, et
- en ce que le premier élément de générateur
d’impulsions de pression (6) est agencé dans
ledit circuit (12) en amont du au moins un canal
de communication (15), et
- en ce que le second élément de générateur
d’impulsions de pression (7) est agencé dans
ledit circuit (12) en aval du au moins un canal
de communication (15).

4. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 3, caractérisé
en ce que chacune des valves (8, 9, 10, 11) est
bistable.

5. Générateur d’impulsions de pression selon la reven-
dication 4, caractérisé en ce que ledit dispositif
électronique est agencé pour commander la transi-
tion des valves (8, 9, 10, 11) entre leurs première et
seconde positions et pour déplacer le moment de
transition entre les première et seconde positions
pour les valves (8, 9, 10, 11) de la paire respective
de valves.

6. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 5, caractérisé
en ce qu’il comprend

- une unité de cylindre (5) et
- un piston (4) qui est agencé de façon mobile
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dans l’unité de cylindre (5), ledit au moins un
canal de communication (15) étant relié à l’unité
de cylindre (5) d’une manière telle que le fluide
de pression dans le circuit (12) peut s’écouler
dans et hors de l’intérieur de l’unité de cylindre
(5) à travers ledit canal de communication (15)
afin d’accomplir un déplacement de piston (4)
dans l’unité de cylindre (5).

7. Générateur d’impulsions de pression selon la reven-
dication 6, caractérisé en ce que le piston (4) est
relié à une valve (1) d’un moteur à combustion et en
ce que le mouvement du piston (4) est transmis à
un mouvement d’ouverture ou de fermeture de la
valve (1) du moteur à combustion.

8. Générateur d’impulsions de pression selon la reven-
dication 7 et la revendication 8, caractérisé en ce
que le dispositif électronique commande l’activation
et l’inactivation desdits électroaimants (18 à 21) sur
la base de la position d’un vilebrequin du moteur à
combustion.

9. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 8, caractérisé
en ce que le fluide de pression dans ledit circuit (12)
comprend un gaz ou un mélange de gaz.

10. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 9, caractérisé
en ce que le fluide de pression dans ledit circuit (12)
comprend de l’air.

11. Générateur d’impulsions de pression selon l’une
quelconque des revendications 1 à 10, caractérisé
en ce que ledit circuit (12) est un circuit générale-
ment fermé.

12. Procédé pour commander un générateur d’impul-
sions de pression selon la revendication 1, compre-
nant

- un circuit (12) rempli d’un fluide de pression, et
- au moins un canal de communication (15) qui
est relié au circuit (12) et par l’intermédiaire du-
quel le fluide de pression peut s’écouler dans et
hors du circuit (12),

caractérisé en ce qu’il comprend

- la commande, au moyen de signaux électri-
ques, des valves d’un premier et d’un second
élément de générateur d’impulsions de pression
(6, 7) qui sont reliés en série, selon une certaine
séquence,
- le premier élément de générateur d’impulsions
de pression (6) étant agencé dans ledit circuit
(12) en amont du au moins un canal de commu-

nication (15), et
- le second élément de générateur d’impulsions
de pression (7) étant agencé dans ledit circuit
(12) en aval du au moins un canal de commu-
nication (15).

13. Procédé selon la revendication 12, caractérisé en
ce que, pendant une première période, les valves
(8, 9) de l’élément de générateur d’impulsions de
pression (6) sont commandées pour s’ouvrir pour un
écoulement de fluide de pression hors du circuit (12)
par l’intermédiaire du canal de communication (15),
tandis que, au même moment, au moins une valve
du second élément de générateur d’impulsions de
pression (7) est maintenue fermée afin d’empêcher
le fluide de passer au-delà du second élément de
générateur d’impulsions de pression (7).

14. Procédé selon la revendication 12 ou 13, caracté-
risé en ce que, pendant une seconde période, les
valves de la seconde paire de valves (10, 11) sont
commandées pour s’ouvrir pour un écoulement de
fluide de pression dans le circuit (12) par l’intermé-
diaire du canal de communication (15) et au-delà
d’au moins une de ces valves tandis qu’au moins
l’une des valves de la première paire de valves (8,
9) est maintenue fermée afin d’empêcher le fluide
de passer la première paire de valves.

15. Procédé selon l’une quelconque des revendications
12 à 14, caractérisé en ce que les valves (8, 9, 10,
11) de chaque élément de générateur d’impulsions
de pression (6, 7) sont reliées au moyen de deux
canaux parallèles séparés (16, 17) qui conduisent
d’une première valve (8, 10) de la paire de valves à
une seconde valve (9, 11) de la paire de valves et
en ce qu’une première valve (8, 10) de la paire de
valves est ouverte pour le passage de fluide à travers
un premier canal (16) de ces canaux et se ferme
pour le passage de fluide dans le second canal (17),
tandis que, au même moment, la seconde valve (9,
11) est ouverte pour le passage de fluide dans le
second canal (17) et est maintenue fermée pour le
passage de fluide dans le premier canal (16).

16. Procédé selon la revendication 15, caractérisé en
ce que, pendant les première et seconde périodes,
respectivement, les positions des valves (8, 9, 10,
11) de la paire de valves sont interchangées et en
ce que l’échange est commandé de sorte que les
deux valves, pendant au moins une partie de ladite
période de temps, s’ouvriront simultanément pour le
passage de fluide de pression dans un seul et même
des canaux (16, 17).

17. Procédé selon la revendication 16, caractérisé en
ce que les valves comprennent des distributeurs à
tiroir électromagnétiquement commandés (8, 9, 10,
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11) et en ce que, au moment de l’échange des po-
sitions respectives des valves (8, 9, 10, 11) de la
paire de valves, le moment auquel un signal électri-
que est émis pour l’activation d’un premier élec-
troaimant (18 à 21), accomplissant un déplacement
de la première des valves, est commandé en rapport
avec le moment auquel un second signal électrique
est émis pour l’activation du second électroaimant
qui accomplit un déplacement de la seconde valve,
sur la base de la longueur de temps requise de l’im-
pulsion de fluide de pression qui est ainsi générée
par l’intermédiaire du canal ouvert (16 ou 17).
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