WO 2012/ 166035PCT/ SE2012/ 000085 Pressure pul se generator The invention
relates to a pressure pul se generator of the kind referred to in claim 1.
The i nverwpDaniysemsai ted to control the inlet and the ouPCESEr@RMemsDT

engi nes having an internal or external heat source. In 2-stroke engines the
exchange of gas can occur via valves in the cylinder head. In 4-stroke
engiPressireepwlsegeakiatozn be elimnnated. In 2- and 4-stroke engines it is
possible to use variable conpression. Said engines are a specially _
preferred application. The pressure fluid to act on the actuator piston in
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can be used as well. When the 1 nvention is described and saying that a

val ve body is opened and closed it is neant that it is opened and cl osed
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body is arrd§ged The meanin open and cl osed position respec Ively
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the action of electronagnets o pat en I ons 01613-7
and agdobER9ET epgitiesdt meosmlds douse p@r@blegmpmsem S@ld: engines arqhepeand

out leglnyVistle¥&se LhpsRidst | On engines. The first nentioned patent need four
el ectr o magnets and the second nentioned patent need two el ectro nmagnets.

The principles of nmentioned patents are conplex whi ch cause instability at
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i nventi-on shows a new p e ust justonee
i ncraastareddesigabbi myotaier ghe caalbselsedeWblland decreased manufacturing
costs. The object of the invention is to avoid said problens in the prior
art technique.

When the invention is described and saying that a valve body is opened and closed it is

meant that it is opened and closed for a pressure fluid flow in a channel passing the
position where the valve body is arranged. The meaning of open and closed position re-
spectively shall be understood in a corresponding way. When an electro element is used
in the description it is a kind of a future directed expression including the action of

electromagnets of today.

The patent applications SE0201613-7 and SE0002597-3 disclose pressure pulse gen-
erators to control inlet and outlet valves of combustion engines. The first mentioned
patent need four electro magnets and the second mentioned patent need two electro
magnets. The principles of mentioned patents are complex which cause instability at
the valve control and unnecessary high manufacturing costs. The present invention
shows a new principle using just one electromagnet, which increases the stability at the

valve control and decreased manufacturing costs.
The object of the invention is to avoid said problems in the prior art technique.

This object is achieved by a pressure pulse generator, which when activating an electro
element will displace a the first valve body to a position where it keeps the first channel
closed for evacuating pressure fluid and a second channel open for filling pressure fluid
at the same time as a second valve body keeps said second channel open for filling

pressure fluid.



This object is achieved by a pressure pul se generator, which when
activating an electro elenent will displace a the first valve body to a
posi ti on WAEPR/§6603keeps the first channel closed for evECHISERHYOMOBSSUr e
fluid and a second channel open for filling pressure fluid at the sane tine
as a second val ve body keeps said second channel open for filling pressure
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The other valve body, the actuator piston shaft is characterized by being narrower in
that part being rigidly connected to the actuator piston. The narrower part is intro-
duced at or close to the actuator piston and has a certain length towards a wider part of
the actuator piston shaft being more remote from the actuator piston. Said length of the
narrow part will together with the speed of the actuator piston in its displacement de-
cide how long time the pressure fluid shall flow into the cylinder and act onto the ac-
tuator piston. The actuator piston shaft will move forwards and backwards in a channel
and the wide part of the actuator piston shaft above the narrow part, has a diameter

being adjusted to the diameter of said channel so that the pressure fluid can flow down



towards the actuator piston passing the narrow part of the actuator piston
shaft, but not in the opposite direction. The actuator piston is kept pre
t ensi onedWPRROI2We635me positi on by a nechanical or pneunBCTESESPRI0MY8WNI ch
will act in the same way as for canshaft controlled valves to keep the
engi ne valves closed or to return themto a closed position after being
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speci fication above acts to open the engine valve will be counteracted of
sai 8°5Bt geBRAY S 4 S Oose the engine valve. It is mainly the relation
bet ween the opening and closing forces and the duration of the pressure
fluid pul se at a certain pressure _in the fluid that decides where the
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turning point this evacuating channel w e closed. The characteri zing
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honealyeseddugn. of the actuator piston a second channel connects to this
channel fromthe side to that part where the shaft of the actuator piston
is narrow. In this second channel the first valve body is positioned so
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cantirt pardwheee the shafl of e activator piskorbis merrawt [ty this deogreth channelgheng t he
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electro magnet is deactivated and the first valve body is forced to close the second con-
necting channel so that pressure fluid not again can flow down into the cylinder when
the narrow part of the actuator piston shaft will return to a position where pressure

fluid otherwise should flow from the other connecting channel forward toward to the
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Fig. 1 discloses a cylinder head 1 with the pressure pul se generator
according to the invention being a part of a valve actuator for a 2- or

4- st r oke WOt281204P03§onbust i on engi ne. Beneath the cyl i nd@ETREAU20MWBE is a
conbustion chanber 13. A poppet valve will close the conbustion chanber for
aflowto or fromthe sane by a channel 14. A hydraulic circuit 10 wll,
acca&giiangrd piste. iWheﬁl’hthc emwmﬁgﬁeﬁﬁlts&&lal | lc'bﬁgatiadtlt alsomg)ehlbeompp;edn Vfil vg to a
sui tabl e egre in the it sha e cl os and, cl oses i nder 2
hav PYRFUEIoRCeh &reﬁeﬁgﬁﬁg hrine Beeyshditades cﬂw@ e1de distiace 4o ﬁ?%‘y
cyIbnaaﬁaﬂga%ugﬂp%dmhe&&@meaagbge generator is in a body 9 onto the
cylinder 2. The pressure pul se generator conprises a cylinder 2 and a

di spl aceabl e actuator piston 3 in the cylinder 2, a pressure fluid circuit
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di spl aceabl e in channel 4. The w der part 8- of the valve body has a

di aneter corre- WO 2012/ 166035PCT/ SE2012/ 000085 sponding to the di aneter of
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4" emerging from the side forward to the part channel 4°. The second valve body 8 is

displaceable in channel 4°. The wider part 8" of the valve body has a diameter corre-
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The cylinder 2 has a first channel 15 to evacuate the pressure fluid being
brought to the cylinder when activating the electro elenent 7 and the

fol | owi ngWei286Bfent of the WO 2012/ 166035PCT/ SE2012/ @OUOE3012000498% or

pi ston 3. Evacuation takes place to the | owpressure source LP and is
necessary to have the actuator piston to return to its home position by
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which will send away the engine valve 11 fromthe hone position in an
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imedi ately start 1ts way to the positioh. The tine to | eave the
homtiopagid whan gledctivatingtheeleetro glament the deplac¢mant isapweasds the othey
URRFEYTefolo [ WM - U o [=ApVA- YV &)5&31% havi ng a short duration will allow a

possi bl'e goog gas exc ang% an Fllfgh rotation speeds. If the pressure pul se
generator does have the described hydraulic circuit to | ock the actuator
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t he pacesthis frofilh Siestgeerttion Othedoané gosidioho ab ishswh-id fig. d hdwsecond posi-
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spi LB BERDiE RRFHRNAS THPVHE gt RS 'R RESIHERERET TRHEDH ORI of t he
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placed right in front of the orifice 4 of the part channel 4~ and close for a continued

pressure fluid flow in the channel 4.

To keep the poppet valve closed towards the combustion chamber it is pre tightened
with its shaft in direction towards the home position by a mechanical spring 12 or some
other type of spring, e.g. a pneumatic spring. The actuator piston may be rigidly con-
nected to the valve stem as is shown in the figures, but may also rest on the pre tight-
ened valve shaft in a here not shown variant. Different solutions may be created with-

out departing from the invention.

The cylinder 2 has a first channel 15 to evacuate the pressure fluid being brought to

the cylinder when activating the electro element 7 and the following displacement of the
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draulic circuit when closing the engine valve nor that a spring is arranged
to return the first valve body after deactivating the electro elenent are
shown. | W0i2812/186@3he cyl i nder head 1 havi ng the pressur @CHEEIH2HNEY ator i s
shown where the hydraulic circuit 10 being conpleted to a preferred

enbodi ment for the exhaust val ves when the present invention being applied
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4-stroke engines. At variable conpressi on an engi ne val ve does. not displ ace
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hydraulic fluid out of said circuit 10. As described above the second val ve
bodylasingifos sraseating to,chapidd dre ftd the oPpRing Litleasye fot sprlisidhendesval ve

bodyng bthBatisOYIgeraUS iaGridi bf Bo¥inlg! prieassretMAd Presr oYL allSwed to Walkd af i 11 the
space 17 being created. Wen the ‘actuator valve has reached its renote
posifiell #npasfcorterthspetgatenpiien Setodigplaceds t he home position in that the
hydraulic fluid not finding any way out of the space 17. This is caused by
the check valve together with the first valve body will close for flow out
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scope of the ol | owm ng cl al ns. . ressur e pul se generator

conpe dslivey pressure pulses being used for a repeated opening and closing of present out-
let and inlet valves 11 respectively to a combustion chamber of an engine to perform the
gas exchange. In a preferred embodiment each electro element 7 will be hold activated
for so long period of time that the actuator piston 3 have reached its remote turning
point prior to said first valve body 5 opens to evacuate pressure fluid. On the actuator
pistons way back towards the home position the electro element shall not be deacti-

vated after the moment when there is enough time to evacuate a sufficient amount of

pressure fluid to stop a not wanted rebound from occurring.

A pressure pulse is generated which will send away the engine valve 11 from the home
position in an opening displacement, and when the displacement stops by influence
from the spring 12 the engine valve has reached its remote position and will immedi-
ately start its way back to the home position. The time to leave the home position and
return to it again, the duration, may reach a few milliseconds. Large valve lifts having a
short duration will allow a possible good gas exchange and high rotation speeds.

If the pressure pulse generator does have the described hydraulicV circuit to lock the
actuator piston in its remote position the actuator piston cannot initiate its return dis-
placement towards the home position prior to deactivating the electro element. The elec-
tro element has to be activated to have the first valve body displaced from a starting

position, and deactivated to have said valve body returning to said starting position.

It shall be stressed that the pressure pulse generator according to figs 1-4 are shown
diagrammatically in that that certain details are provided to be present in spite of not

being shown in the figures. Thus neither the principle of the breaking action of the hy-



a cylinder (2) a first channel (15) extending fromthe cylinder (2) to a
pressure sink LP a second channel (4) extending to the cylinder (2) froma
pressure WOIRAOHBS a controllable first valve body (5) PEITSEAYQ0I0BS t he
channel (4) to open or close a pressure fluid flowin the channel (4) an
el ectro elenment (7) to control the valve body (5) an actuator piston (3)
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after having left the same a second valve body (8) rigidly connected to
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hydraulic circuit 10 being completed to a preferred embodiment for the exhaust valves

when the present invention being applied to a 4-stroke drive and at variable compres-

sion at both 2-stroke and 4-stroke engines. At variable compression an engine valve

does not displace but a piston in the head of the combustion chamber 13 in the cylin-

der head 1 does - not shown in figure.

The hydraulic circuit have been provided with a check valve 18 and an opening at a

third channel 16 in the first valve body 5. When the electro element 7 being activated

the displacement of the first valve body will close it’s opening at the channel 16 for a

flow of hydraulic fluid out of said circuit 10. As described above the second valve body

is displaced as a consequence of the displacement of the first valve body in that hy-

draulic fluid will pass the check valve 18 and will fill the space 17 being created.

When the actuator valve has reached its remote position the spring 12 cannot return it

to the home position in that the hydraulic fluid not finding any way out of the space 17.

This is caused by the check valve together with the first valve body will close for flow

out of said space 17, which is shown in fig. 4.

The invention is not restricted to the above shown embodiment but modifications can

be made within the scope of the following claims.



characterized in that when activating an electro elenent (7) the first

val ve body (5) will displace froman starting position keeping the first
channel (YORIBHeM3And t he second channel (4) closed to ECHOERUROMOGhere it
keeps the first channel (15) closed and the second channel (4) open at the
sane time as the second val ve body (8) keeps the channel (4) open wherein a
pressure pul se of pressure fluicLAIMS t he pressure source HP is generated
bringing the actuator piston (3) with adherent second val ve body (8) to

di spl ace fromthe home position towards the renote position and that during

sai d. gr&dauae pun gedferhioe copgRMingal ve body (8) the second channel (4) will
cl ose and thus having the pressure pulse to termnate and that the first
val vé“%‘é‘;‘} {S% keeps the first channel (15) closed for evacuation of
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deacti vat ed and first val ve returns to Its startlng pOSItIOI’l
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evacuate hydraulic fluid, ar act rlzed In en ‘activating the electro
el esene ﬂ(lligﬂ‘?‘ﬁenfthcsfhanab]v(é) body (5) is displaced fromits starting

POSiLi0hedif0 @1 PR YIREA ¢ hgvgﬁ,% f| rst channel (15) closed and the

second channel (4) open and t rd cha nel (16) closed at the sane tine
as tha antgated pistiond3hbelipg(dypleeeqide ahmnghdringhe cylindge) wherein a pressure
pul s f . e r HP  wi, | | e ted
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theafter LeiR ﬁtthon and that during said displacenment hydraulic fluid wll
fl oW passing the €N8EK valve (18) into a chanmber (17) being created by the
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opens for flow of hydraulic fJuid out of the ch 17) dthe actuator
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channel (4) closed to a position where it keeps the first channel (15) closed and the sec-
ond channel (4) open at the same time as the second valve body (8) keeps the channel
(4) open wherein a pressure pulse of pressure fluid from the pressure source HP is gen-
erated bringing the actuator piston (3) with adherent second valve body (8) to displace
from the home position towards the remote position and that during said displacement
of the second valve body (8) the second channel (4) will close and thus having the pres-
sure pulse to terminate and that the first valve body (5) keeps the first channel (15)
closed for evacuation of pressure fluid out of the cylinder (2) until the electro element

(7) is deactivated and the first valve body (5) returns to its starting position.

2. Pressure pulse generator according to claim 1 also including

- a hydraulic circuit (10) with a check valve (18)

- a third channel (16) to evacuate hydraulic fluid,

characterized in that when activating the electro element (7) the first valve body (5) is
displaced from its starting position to a position where it keeps the first channel (15)
closed and the second channel (4) open and the third channel (16) closed at the same
time as the second valve body (8) keeps the channel (4) open wherein a pressure pulse
of pressure fluid from the pressure source HP will be generated bringing the actuator

piston (3) with adherent second valve body (8) to be displaced from the home position

8



3. Pressure pul se generator according to claim1 or 2 characterized in that
I n the hone position of the actuator piston the first valve body (5) is
arr anged, WOR01e6435r st channel (15), to close for press®CESERURGIFBDW out
of the cylinder (2) and that thereafter or at the sanme tine, by the second
channel (4), open for flow of pressure fluid into the cylinder (2). 4.
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val ve body. (8) is displaceabl e arranged and the second val ve body (8)
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equally long as, or longer than _the distance between the opening of the
fir §baﬁa?k(1ghaﬂﬁa for floy7 pirhydygulig fluid ept pdthechpmper ddéanAghsactwaiotecond

par {,i &BARARI bd Athridd {hes bl pddtidn.channel (4'). 5. Pressure pul se _
generator according to any of the preceding clainms characterized in that it

is included in a valve actuator having an engine valve (11) and that the
act 4appLsbirs pAlsd ghnet &t 2cOkdig tSclididby2connect ed to the engine val ve.

characterized in that in the home position of the actuator piston the first valve body
(5) is arranged, by the first channel (15), to close for pressure fluid flow out of the cylin-
der (2) and that thereafter or at the same time, by the second channel (4), open for flow

of pressure fluid into the cylinder (2).

4. Pressure pulse generator according to any of the preceding claims,

characterized in that the second channel (4) consisting of two part channels (4’ , 4”)
where the second part channel (4”) will lead from the high pressure source HP to the
first part channel (4) in which the second valve body (8) is displaceable arranged and
the second valve body (8) includes a narrow part (8 ") in the home position positioned
opposed to the second part channel (4”) and that said narrow part has an extension
being equally long as, or longer than the distance between the opening of the first part
channel (4) in the cylinder (2) and the opening of the second part channel (4”) in the
first part channel (4’).

5. Pressure pulse generator according to any of the preceding claims
characterized in that it is included in a valve actuator having an engine valve (11) and

that the actuator piston (3) rests on or is rigidly connected to the engine valve.



