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Fig. 2 shows a corresponding view of the same valve, its plunger being
placed in an ineffective or The present invention relates to a pneumatic
locking intermediate position; valve designed to control particularly a
compressed-  Fig. 3 is a view which corresponds to Fig. 1 and air-operated
membrane pump and is set forth in detail   5  shows valve according to the
present invention; in the preamble of patent claim 1.
Fig. 4 is a view which corresponds to Fig. 1 and US-A 3 465 686 discloses
an air-operated hyd-     shows another embodiment of a valve according
raulic pump using a shuttle valve, the shuttle of which  to the invention;
is effected in all positions by very strong permanent  Fig. 5 is a
perspective view of a preferred embo- magnets mounted in the valve housing
adjacent the  10  dimentof a plunger, designed toform a part of the ends of
the shuttle. The idea with this valve is to influ-  valves according to
Fig. 3 and 4; and ence the shuttle in any position, i.e. even any inter-
Fig. 6 shows a partly schematic partial section of mediate position, so
that the shuttle operates fully  a membrane pump, provided with a valve
accord- from end to end. For achieving such a great attractive  ing to the
invention. force and yet render the valve operative, the magnets  15  The
present Invention relates primarily to a main are spaced from the ends of
the shuttle. This is  valve, i.e. a 3-way/5-gate-valve, which Is
pneumaticly obligatory and extremely critical, as a gap as narrow
controlled and designed e.g. for compressed-air- as 0.5 mm creates only
1/10 of the retaining power of  operated membrane pumps. a gap equal to 0
mm, i.e. when physical contact has  Said valve mainly comprises a valve
body 1, body been established between the shuttle and one of the  20  ends
2, a plunger 5 and five connection gates 8, 9, 10, permanent magnets. If
the control air is designed to  11 and 12, which are disposed in said valve
body, as move the shuttle from one end position to the other at  well as a
control air gate 13 and 14 respectively in a pressure of ten pounds per
square Inch, it will cer-  each one of said two ends 2 respectively. Said
ends tainly notwhen physical contacthas been established   are attached to
the valve body by means of screws 3. between the shuttle and a permanent
magnet and a   25  Fig. 1 shows a conventional valve with a presently
releasing force of one hundred pounds per square  used design, plunger 5
being disposed in a valve cap inch will be required. It goes without saying
that this  4 having requisite O-ring seals 6 and 7 respectively. previously
known valve requires very accurate toler-  Plunger 5 is actuated through
gate 13 or 14 by a com- ances and will seize to function whenever there is
a  pressed-air-impulse, which subsequently to the work slight play or,
after some time of operation, a certain  30  done is exhausted. Fig. 1
shows plunger 5 in its left natural wear and tear.
position. Thus, it has been actuated by compressed Furthermore, this valve
will create a high level of  air, which has been fed through gate 13. When
the noise, as the strong magnets will make the shuttle  plunger reaches its
end position, its movement is bounce from one seat on to the other, in
which con-  damped, e.g. by means of a stop element, namely a nection
0-rings alledgedly Intended to reduce noise  35  shock absorber rubber 15.
In this position the main air necessarily must render the extremely
Important   quantity is fed into the valve through input gate 8, out
accurate size of said gap between shuttle and perma-  through output gate 9
and to the pump membrane in nent magnets variable and thus creating a
non-des-  order to perform the pumping. Ired varying influence on the
retaining power due to  Exhaust gate 10, which is connected to e.g. a sec-
the material used for the O-rings and not to forget  40  ond air chamber of
a compressed-air-operated mem- varying conditions of operation and wear and
tear.  brane pump, communicates with the exterior air and The object of the
invention is to improve and  the air is exhausted through a recess 21 in
plunger 5 develop valves already known in this field, in order to  and a
ventilating gate 11. avoid In particular the aforementioned drawbacks as
When the compressed air has performed its well as other drawbacks and
achieve high reliability,  45  work, the control air is exhausted through
gate 13, in which will be explained in more detail in the following  case
it has not been exhausted earlier, and gate 14 description.
Is pressurized, plunger 5 thereby moving in valve cap These objects are
attained according to the   4 to its righthand end position. Gate 10, which
so far invention by designing a valve of the kind set forth  has been
vented, is now pressurized by means of air above mainly in the way set
forth In the characterizing   50  entering through gate 8 and one of two
recesses 21, clause of patent claim 1.                         22 in
plunger 5, the connection between gate 8 and Additional characterizing
features and advan-  gate 9 being simultaneously disrupted and gate 9 tages
of the present invention are set forth in the fol-  being connected to a
ventilating gate 12, air chamber lowing description, reference being made
to the   no. 1 thereby being exhausted. accompanying drawings, in which:
55       In a compressed-air-operated membrane pump Fig. 1 shows a
conventional pneumatic valve,  the pressurization and the exhaustion
through gates 



mainly In a diametrical longitudinal section, in one  13 and 14
respectively are done by means of a control of two functional positions;
valve, which is actuated by the end positions of the 2    3
EP 0 412 093 B1                 4 membranes. Additional embodiments are
possible, in  ure is insufficient, plunger 5 will remain in its end posi-
which said control valve is actuated e.g. by the posi-  tion and the pump
will quit, but in case the pressure tion of the pump shaft and the pump
shaft is in that  is sufficient, the pressure and the air volume are also
case the shaft which connects the two membranes.  sufficient to push the
plunger into its opposite end In a compressed-air-operated membrane pump
5   position, where it is locked by means of the magneti- its capacity and
its lifting height are controlled by  zation force. means of the amount of
compressed air and its press-  Regarding the already known embodiments
there ure, when it appears at gate 8. For practical reasons  is a risk that
when the pump is hauled plunger 5, due a branching from gate 8 is provided,
which feeds com-  to vibrations and shocks, will end up in an inter-
pressed air to said control valve, i.e. the same press-  10  mediate
position, which hinders the start of the pump. ure is used to operate the
pump as to control main  This Is avoided In an efficient way by means of
the valve plunger 5.                                  present invention.
Normally this system works faultlessly, but not in  The embodiment
described and shown in Fig. 3 those instances when the pump is to be
operated   does not involve any damping of plunger 5 against using a most
reduced air pressure, in order to on   15  ends 2, since shock absorber
rubbers 15 have been some occasions utilize a flow, which approaches 0,
replaced by a permanent magnet and a soft Iron core. from a pump having a
substantial capacity, a suffi-  Of course, said two parts can be designed
in such a cient air pressure being available In order to operate  way that
no strength problems will arise, but on the the pump, but an insufficient
air pressure to control  other hand the valve will emit a harder sound,
which main valve plunger 5, and consequently the plunger  20  may prove to
be troublesome, particularly if large val- may in some instances end up in
an intermediate   ves are used. Howeveraccordingto the invention per-
position, shown in Fig. 2. This situation occurs often,  manent magnet 16
is inserted deeper into plunger 5 if the airflow to the pump is cut off and
there is a rela-  and in this way a circular cavity 17 is formed in the
tively large air volume between the cut-off area and  ends of the plunger.
See Fig. 4. The diameter of this the main valve of the pump and the pump is
operated   25  cavity is adapted in such a way, on comparison with until
the air has been expended. This happens often  previous embodiments, that
soft iron core 15 is rep- in work shops operating in an Intermittent way.
laced with a somewhat thicker core, which fits into Shortly before the air
pressure ceases completely, an  cavity 17. Between core 15 and plunger 5
there is for- impulse Intended to shift the position of the main valve  med
a narrow airgap 18,through which the air trapped plunger may Issue and due
to the air expense into the   30  in cavity 17 is to pass. This gap Is
adapted to provide air chamber of the pump, while a smaller amountof air
an air-cushion-damping here and in this way the abo- is expended to control
the plunger, the amount of air  ve-mentioned drawbacks with an elevated
sound available may turn out to be Insufficient to push the  level
disappears. plunger to the opposite end position and the plunger  According
to Fig. 5 a permanent magnet or a soft will stop in an Intermediate
position, which is shown   35  iron core 16 isfitted into the two
plungerends, and the in Fig. 2. It Is true that at this very moment no
shut-  free end surface of this magnet or core preferably is down has
occurred, but when compressed air again  positioned in the same plane as
the respective is fed in order to start the pump, the compressed-air-
plunger ends. Member 16 is surrounded by a projec- flow via gate 8 has been
completely shut off from the  tions 19, which protrudes from said end
surfaces and rest of the gates and the pump cannot be started.  40
comprises a cylindrical tube fastened to the plunger In order to avoid this
drawbackthe the main valve  end and made of e.g. aluminum. In this way a
cavity has been modified as follows                      20 is formed,
which can cooperate with member 15 in Atthe ends of plunger 5 counter stop
members In  the way described above in order to provide a so cal- the form
of magnets 16 have been inserted and in  led air-cushion-damping. thoses
instances when ends 2 have not been made   45  Of course, also the plunger
end itself may be so of a magnetic material a stop element in the form of
closely fitted into a recess in said ends, that a damp- a soft iron core
has been disposed in the place where  Ing is obtained. previously shock
absorber rubber 15 was disposed.     A preferred field of application for a
valve accord- Of course, said magnets may be disposed in said   ing to the
present invention is illustrated in fig. 6. The ends and if the plunger is
not made of a magnetic ma-  50  following references numerals are used: 101
a mem- 



terial, then said counter stop members may be made  brane, 102 a membrane
shaft, 103 a nut, 104, 113 of a soft iron core. This device is shown in
Fig. 3.  mounting plates, 114 a control valve, 105 a control Members 15,16
lock plunger 15 in the respective  valve shaft, 106 a control valve
operating shaft, 107 end positions and a force Is needed, which can be  a
pump body, 108 a control valve outlet, 109 a control adjusted, in order to
move plunger 5, I.e. the pressure  55  valve connection, 110 a control
valve connection, 111, of the compressed air which Is fed into gates 13 and
112 a branching duct. The air flow passages are 14 respectively must be
sufficiently large to overcome  shown by arrows and the mode of operation
of the the attractive force of the magnet. In case said press-  pump, which
is already known, probably is easy to 3    5                  EP0412093B1
6 understand.                                        gates (13,14), which
are connected toa control valve, Summarizing the present invention, this
ema-  a pneumatic timer or the like (114), a plunger (5) nates from the
idea of making u se of a small yet suf-  moveable in said valve body
between said ends and ficient holding or retaining power as a treshold for
provided with recesses (21,22) and/or raised portions releasing the
plunger, which thus will be unaffected by   5   in order to guide
compressed air between selected magnetic power as soon as it has been
released from  gates, the ends of said plunger (5) and the ends (2) the
actual magnet An example will make this quite  of said valve body are
adapted to cooperate magneti- clear. When physical contact has been
established  cally, characterized in that the ends of said plunger between
plunger and magnet, the latter develops a  and the ends of said valve body
are designed to come retaining force of e.g. 3,4 N, which is app. 0,75   10
inphysical contact with each other and develop a very pounds. As soon as
this power or treshold has been  low mutual retaining force in such away,
thatthemag- overcome and the plunger has left the magnet for as  netic
retaining force effective in the actual end posi- little as 0,5 mm, which
is 20/1000, the retaining force  tion is intended to provide a treshold for
a certain will be reduced to app. 0,3 N, which is app. 0,066  minimum
control pressure from the respective con- pounds. Therefore, one can say
that once the plunger  15  trol-air-gate (13 or 14) and guarantee a fast
initial has left one of the magnets, the magnetic influence  movement as
well as safe transfer of the plunger to on same cannot be measured in
practice any longer.  the other end position, that the magnetic retaining A
valve designed in this way will accordingly not pre-  force and thus the
said control-pressure-threshold for vent a pump from working in very low
regions of   releasing the plunger from the respective valve body pressure
and capacity, which often is desirable if not  20  end is in the ran 5-200,
preferably 10-50 mbar, in order crucial.
to permit only control-pressure related plunger move- Often, a retaining
force equivalent to a pressure  ments without measurable effect of the
magnetic of 10 mbar will be sufficient for a valve according to  power on
the plunger movements beyond said retain- the invention. Said pressure
should be between 5  ing force and releasing threshold, and that in order
to mbar and 200 mbar, preferably between 10 and 50   25  promote silent
valve operation and counteract wear mbar. When in such a case the plunger
has been    and tear of plunger and valve body ends, In the latter released
from its retained end position, it can move  and/or in the ends of the
plunger there are provided about freely without the magnets exerting any
influ-  shock absorbing cavities (20) effective to slow down ence on same.
Beyond a very narrow gap of up to 0,5  the speed of the plunger and
designed to provide a so or 1,0 mm, the power of the magnets is so small,
that  30  called air-cushion-damping and which disappear the friction of
the plunger in relation to a surrounding  completely or partially, when
said valve body ends sleeve is bigger. Thus, the invention conceived the
and said plunger engage with each other. idea, that a comparatively low
release-treshold is all  2. A valve according to patent claim 1, charac-
what matters, and that everything considerably    terized in that permanent
magnets (17 and 16, re- stronger than so will be detrimental to the desired
35  spectively) are inserted in the ends of said plunger (5) mode of
operation of a valve of this kind and even  and/or in said valve body ends
(2). counteract if not all but som objectives. Thanks to the  3. A valve
according to patent claim 1 or 2, shock absorbing features bringing about
an air-cus-  characterized in that said plunger (5) and/or said
hion-damping and slowing down the speed of the    valve body ends (2)
comprise permanent magnets plunger, the valve according to the invention
will be   40  and a magneticly treated material, respectively. utmost
silent in operation and gain a long life. Need-  4. A valve according to
any of patent claims 1-3, less to say, that in manufacture and assemblance
ex-  characterized in that a soft iron core (16) is inserted treme
tolerances won't have to be observed.       in said valve body ends (2) or
in said plunger ends. The field of application of the valve is of course
5. Avalve according to any of claims 1-4, charac- 



not limited to compressed-air-operated membrane   45  terized in that said
cavity is formed by a tube, a ring pumps, butthe valve is always expedient
to use in e.g.  or the like, which surrounds a magnet and/or a soft
vibrating, shaking machines and various equipments,  iron core or the like.
in which most reduced air pressures are to be used. 50  PatentansprUche
Claims 1. Pneumatisches Ventil, insbesondere zurRege- 1. A pneumatic valve
designed to control particu-  lung einer mit Druckluft betitigten
Membranpumpe larly a compressed-air-operated membrane pump,    mit einem
VentilgehAuse (1) mit DurchlAssen (8-12) comprising a valve body (1) having
gates (8-12) for  su  zur Forderung von Druckluft, zur Betitigung supply of
compressed air, for operation and/or for  und/oder zum Unterdrucksetzen
genannter Pumpe pressurizing said pump or the like respectively, ends
od.dgl., mit Enden (2), die das Ventilgehause ver- (2) which close the
valve body and have control-air-  schliessen und Regelluftdurchlhsse (13,
14) aufwei- 4    5                   EP 0 412 093 B1                 6
understand.                                        gates (13,14), which are
connected to a control valve, Summarizing the present invention, this ema-
a pneumatic timer or the like (114), a plunger (5) nates from the idea of
making u se of a small yet suf-  moveable in said valve body between said
ends and ficient holding or retaining power as a treshold for  provided
with recesses (21,22) and/or raised portions releasing the plunger, which
thus will be unaffected by   5   in order to guide compressed air between
selected magnetic power as soon as it has been released from  gates, the
ends of said plunger (5) and the ends (2) the actual magnet. An example
will make this quite  of said valve body are adapted to cooperate magneti-
clear. When physical contact has been established  cally, characterized in
that the ends of said plunger between plunger and magnet, the latter
develops a  and the ends of said valve body are designed to come retaining
force of e.g. 3,4 N, which is app. 0,75   10  in physical contactwith each
other and develop a very pounds. As soon as this power or treshold has been
low mutual retaining force in such away, that the mag- overcome and the
plunger has left the magnet for as  netic retaining force effective In the
actual end posi- little as 0,5 mm, which is 20/1000 ", the retaining force
tion is intended to provide a treshold for a certain will be reduced to
app. 0,3 N, which is app. 0,066  minimum control pressure from the
respective con- pounds. Therefore, one can saythatonce the plunger  15
trol-air-gate (13 or 14) and guarantee a fast initial has left one of the
magnets, the magnetic Influence  movement as well as safe transfer of the
plunger to on same cannot be measured in practice any longer.  the other
end position, that the magnetic retaining A valve designed in this way will
accordingly not pre-  force and thus the said control-pressure-threshold
for vent a pump from working in very low regions of    releasing the
plunger from the respective valve body pressure and capacity, which often
is desirable if not  20  end is in the ran 5-200, preferably 10-50 mbar, in
order crucial.                                           to permit only
control-pressure related plunger move- Often, a retaining force equivalent
to a pressure  ments without measurable effect of the magnetic of 10 mbar
will be sufficient for a valve according to  power on the plunger movements
beyond said retain- the invention. Said pressure should be between 5   ing
force and releasing threshold, and that In order to mbar and 200 mbar,
preferably between 10 and 50   25  promote silent valve operation and
counteract wear mbar. When in such a case the plunger has been     and tear
of plunger and valve body ends, In the latter released from Its retained
end position, It can move  and/or in the ends of the plunger there are
provided about freely without the magnets exerting any influ-  shock
absorbing cavities (20) effective to slow down ence on same. Beyond a very
narrow gap of up to 0,5  the speed of the plunger and designed to provide a
so or 1,0 mm, the power of the magnets is so small, that  30  called
air-cushion-damping and which disappear the friction of the plunger In
relation to a surrounding  completely or partially, when said valve body
ends sleeve is bigger. Thus, the Invention conceived the  and said plunger
engage with each other. idea, that a comparatively low release-treshold is
all  2. A valve according to patent claim 1, charac- what matters, and that
everything considerably     terized in that permanent magnets (17 and 16,
re- stronger than so will be detrimental to the desired   35  spectively)
are inserted in the ends of said plunger(5) mode of operation of a valve of
this kind and even  and/or In said valve body ends (2). counteract If not
all but som objectives. Thanks to the  3. A valve according to patent claim
1 or 2, shock absorbing features bringing about an air-cus-  characterized
in that said plunger (5) and/or said hion-damping and slowing down the
speed of the     valve body ends (2) comprise permanent magnets 



plunger, the valve according to the invention will be   40  and a
magneticly treated material, respectively. utmost silent In operation and
gain a long life. Need-  4. A valve according to any of patent claims 1-3,
less to say, that in manufacture and assemblance ex-  characterized In that
a soft iron core (16) is Inserted treme tolerances won't have to be
observed.       in said valve body ends (2) or in said plunger ends. The
field of application of the valve is of course  5. Avalve according to any
of claims 1-4, charac- not limited to compressed-air-operated membrane   45
terized in that said cavity is formed by a tube, a ring pumps, butthe valve
is always expedientto use in e.g.  or the like, which surrounds a magnet
and/or a soft vibrating, shaking machines and various equipments,  iron
core or the like. in which most reduced air pressures are to be used. 50
Patentanspr0che Claims 1. Pneumatisches Ventil, Insbesondere zur Rege- 1. A
pneumatic valve designed to control particu-  lung einer mit Druckluft
betltigton Membranpumpe larly a compressed-air-operated membrane pump,
mit einem Ventilgehiuse (1) mit Durchilssen (8-12) comprising a valve body
(1) having gates (8-12) for  55  zur FMrderung von Druckluft, zur
Betitigung supply of compressed air, for operation and/or for  undloder zum
Unterdrucksetzen genannter Pumpe pressurizing said pump or the like
respectively, ends  od.dgl., mit Enden (2), die das Ventilgehause ver- (2)
which close the valve body and have control-air-  schllessen und
Regelluftdurchlksse (13, 14) aufwel- 4    7                   EP 0 412
093B1                 8  I 1111111 111111 11111 11111 11111 *   C   L  N
S  * sen, die an ein Regullerventil, aine pneumatlsche  Revendicatlons
Zeltuhr od.dgl. (114) angeschlossen sind, mit elnern Kolben (5), welcher In
genanntem Ventilgehiuse zwl-   1. Soupape pneumatique congue pour comnman-
schen genannten Enden beweglich und mit Ausapa-   der particulibrement une
pompe A membrane A air rungen (21, 22) und/oder orhabenen Bereichen   6
comprime, comprenant un corps de soupape (1) versehen ist, um Druciduft
zwischen ausgewAhiten  ayant des passages (8 A 12) pour delivror de l'alr
Durchlassen zu fihren, wobel die Enden gonannten  comprim6, pour commander
etlou pour mettre sous Kolbens (5) und die Enden (2) genannten Ventilge-
pression ladito pompe ou analogues respectivement, hauses dazu vorgesehen
sind, magnetisch zusam-    des exdr6mit6s (2) qul ferment le corps de
soupape et menzuwirken, dadurch gokennnichnot, dass die  io  ayant des
passages d'alr de commando (13, 14), qui Enden genanntbn Kolbens und die
Enden gonannten   sontraccord6s A une soupape de commando, un te-r
Ventilgehauses dazu vorgesehen sind, in physlschen  porisateur pneumatlquo
ou analogues (114), un pis- Kontakt miteinander zu kommen und eine sehr
gerin-  ton (5) d6pleaable dans ledit corps de soupape entre ge
gegenseitige Haltekraft zu entwickeln derart, dass  lesdites extr6mlts et
pr6vu avec des 6videments (21, die magnetische Haltekraft, die in der
betreffenden   18  22) etiou des parties surelev6es afin de guider l'air
Endlage wirksam let, dazu vorgesehen ist, sine    comprime entre les
passages s6lectlonn6s, les extr6- Schwelle zu bilden fOr eonen gewissen
minimolen Re-  mites dudit piston (5) et les extr6mites (2) dudit corps
gulierdruck von dem betreffenden Regelluftdurch-  de soupape sontadaptees
pour agirmagn6tiquement lass  (13  odor  14)  und  eine  schnelle
mutuellement, caract6ris6e en ce quo les extremites Ausgangsbewegung sowle
eine sichere Oberffhrung   20  dudit piston et les extrbmit6s dudit corps
de soupape des Kolbens In die andere Endlage zu garantieren,  sontcongues
pourveniren contact physique un avec dass die magnetfsche Haltekraft und
somit die ge-  I autre et developper une formo de maintien mutuel nannte
Regulberdruckschwelle zur frelgabe des Kol-  tres faibie d'une manlere
tell. que la force de maintlen bens von dem betreffenden Ventilgehauseende
im    magn6tique effective dans la position d'extrfmiti Bereiche von 5-200,
vorzugsweise 10-50 mbar iiegt,  25  reelle est destinhe A procurer un seull
pour une car- um nur regulierdruckrelatlerte Kolbenbewegungen   tamne
pression minimale de commands A partir du zu gestatten ohne messbare
Einwirkung der magne-  passage d'air de commando respectif (13 ou 14) et
tischen Kraft auf die Kolbenbewegungen Ober die ge-  garantir un
deplacement initial rapids de moms qu'un nannte Haltekraft und die
Freigaboschwelle hinaus,  deplacement sOr du piston A l autre position
d'extr6- und dass zur F8rderung elnes gerauschlosen Ventil-  30   mit6, en
ce que la force de maintlen magnetique et betriebes und zum Entgegenwirken
von Verschlelas  alnsi leditseull de presslon de commando pour ilberer des
Kolbens und derVentilgehiuseenden In den letz-  le piston de I'extr6mite de
corps de soupape respec- teren undloder den Enden des Kolbens schockabsor-
tive est dons la plage de 5 A 200, de preference de 10 



blerende Hohirlume (20) vorgesehen sind, weiche   a 50 mbar, afin de
permettre des deplacements du wirksam sind, um die Geschwhndigkeit des
Kolbens  35  piston se rapportant seulement A la pression de zu dampfen und
dazu vorgesehen sind, esne soge-   commando sans effet mesurable de la
puissance nannte Luftkissendlmpfung zu schaffen, und welche  magnetique sur
le dbplacement du piston au-delb de ganz oder teilweise verschwinden, wenn
die genann-  ladite force de maintien et du soull de liberation et, en ten
Ventilgehiuseenden und der genannto Kolben    ce qu'afin d'encourager le
fonctionnement silencleux mitbinander In Eingriff stehen.              40
de la soupape et d'agir contre lusure et le dechire- 2. Ventil nach
Anspruch 1, dadurch gekenn-     ment des extremitds du piston et des
extremites du zeichnot, dass Permanentmagnote (16 bzw. 17) in   corps de
soupape, dons ce dernler ethou dans les die Enden genanntbn Kolbens (5)
undloder in die ge-  extremit6s du piston, ii est pr6vu des cavites absor-
nannten VentilgehAuseenden (2) eingesetzt sind.   bant les chocs (20)
efficaces pour ralentir la vitesse 3. Ventl nach Anspruch I odor 2, dadurch
go-  45  du piston etconcues pourprocurerce quo eon appelle kennzolchnet,
dass genannter Kolben (5) und/oder  un amortissement A coussin d'air et qui
disparalt genannte Ventilgehauseenden (2) Permanentma-      comrpleterent
ou partlellement lorsque les extremi- gneton bzw. ain magnetfech
behandeltes Material be-  tes du corps de soupape et dudit piston vionnent
en sitzen.                                           contact lea unes avec
lea autres. 4. Ventii nach einem derAnsprfiche 1-3, dadurch   5o  2.
Soupape selon ia revendication 1, caract6rlsee gekennzolchnet, dais sin
Welcheobenkern (16) in   en ce qua les aimants permanents (17 et 16 respc-
genannte VentilgehAuseenden (3) odor 7n genannte  tivement) sont Inseres
dens lea extremites dudit pis- Kolbenenden elngesetzt let.
ton (5) et/ou dens lesdites extremites du corps de 5. Ventil nach elnem
derAnsprfiche 1-4, dadurch  soupapo (2). gekennzoichnet, dass genannter
Hohiraum aus el-  55   3. Soupape selon la revendication 1 ou 2, carac- nem
Rohr, einem Ring od.dgl. gebildet ist, welches  terisee en ce quo ledit
piston (5) elou lesdites extre- bzw. weicher enen Magnetan-undodaerainen
Weich-   mites du corps de soupape (2) comprennent des elsenkern od.dgl.
umgibt.                         almants permanents et un materlau
magnetiquement 5    9                  EP 0 412 093 51                10
traitm, respectivement 4. Soupape selon l'une queloonique des revendi-
cations I a 3, caract6ris6e en ce qu'un noyau de fer doux (16) est inser6
dans lesdites extrbmit6s du corps de soupape (2) ou dans lesdites
extr6mitbs du piston.   5 5. Soupape selon l'une queloonque des revendi-
cations I A 4, caracteris6e en ce que ladite cavit est formee par un tube,
un anneau ou analogues, qui entoure un aimant estou un noyau defer doux ou
ana- logues.                                      1o 15 20 25 30 35 40 46
60 55    


