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Description

Technical Field

[0001] The present invention concerns an electromag-
netic driven membrane pump. More specifically, the in-
vention relates to an electromagnetic driven membrane
pump in accordance with the claims.

Technical Background

[0002] Membrane pumps that apply pressure or neg-
ative pressure are found in a large variety of variations
and sizes and are used in many different applications,
everything from large industrial membrane pumps to very
small membrane pumps for medical purposes. A signif-
icant problem during the development of small mem-
brane pumps is that it is difficult to construct a membrane
pump that combines a cost efficient method of production
with a long lifespan and a high performance level.
[0003] The most common type of membrane pump that
exists is driven by a rotating motor, which with the aid of
an eccentric causes a membrane to perform an oscillat-
ing pumping motion. An advantage of powering a mem-
brane pump with an electric motor is that the diameter of
the rotor can be chosen to create an adequate lever in
order to accomplish the needed moment to perform the
pumping, oscillating motion. By adjusting the length of
the lever it is possible to choose the gear changing of the
motor’s output to coincide with the pressure that the
membrane pump produces, so that for example high
pressure can be attained with minimal motor output. An-
other advantage with this type of membrane pump is that
the membrane attains a well defined end point of the
pump stroke.
[0004] The main disadvantage with powering a mem-
brane pump with a rotating motor is the life span of the
pump is to a large degree dependant on which type of
motor that is used. Essential for the life span and effi-
ciency of the membrane pump is the way in which the
motor in the membrane pump is journalled in bearings
and if the motor is brushless and the like. The life span
of the membrane pump depends to a lesser degree upon
the membrane or other parts of the pump. This results in
that the cost of a motor for a membrane pump with a long
life span becomes a significant part of the total cost of
the membrane pump. It is easy to understand why the
motor is a significant part of the cost, when motors with
long life spans are mechanically and electronically ad-
vanced to manufacture with many accompanying details.
This problem is also described in patent document US
6589028 where a similar discussion is presented for
these types of pumps.
[0005] For quite some time it has been known that a
membrane pump may be driven with the aid of one or
more electromagnets. An electromagnet produces a
back and forth movement that causes the membrane to
produce a pumping movement. Powering a membrane

pump with an electromagnet instead of a rotating motor
can at first glance seem as a better solution. An advan-
tage with electromagnetic driven membrane pumps is
that they are more closely coupled to the membrane
which renders it possible to have greater control over
length of stroke, frequency and speed in the actual pump
housing compared to membrane pumps powered by ro-
tating motors.
[0006] Electromagnetic pumps are still less common
despite that they logically should be cheaper to manu-
facture and are more easily controlled than pumps pow-
ered by rotating motors. This is caused by several prob-
lems that together result in the fact that an electromagnet
is not obviously better at powering a membrane pump
compared with a rotating motor. A significant problem
with electromagnetic driven pumps is that they are diffi-
cult to gear up without the magnetically driven body losing
its straight linear movement. This often also results in
creating additional points of friction that are expensive to
mount in bearings.
[0007] Additional problems with existing electromag-
netic driven membrane pumps consist of suspension
mounting and bearing support of the moving part that
drives the membrane, comprised of a magnet or a mag-
netic conducting body. For an electromagnetic driven
membrane pump to attain a long life span as well as being
as efficient as possible, it is paramount that the moving
parts have as low a friction as possible, preferably no
friction at all. In order to maximize the life span of the
membrane pump, it is furthermore important to counter-
act the rotation in the coupling between the membrane
and the moving part (axel or the like). In order to maximize
the life span of the membrane, it is furthermore important
to counteract the transverse loads that can reduce the
life span of the membrane as well as counteracting the
membrane stretching so much that it strikes the turning
position. It is also of great importance that the membrane
has a well defined neutral point when the pump is in its
rest position so equality in performance is attained during
multiple productions.
[0008] The above mentioned problems with pumps
based on electromagnets gives rise to very intricate de-
signs comprised of many details making production very
costly. An example of such a design is for example de-
scribed in patent document US 5360323. This patented
design is very different from the present invention.

Prior Art

[0009] In patent document US 3572980 a pump design
is described that is intended increase the pressure in a
fluid. The design is comprised of a piston and cylinder
and a pump chamber. The piston, suspended with the
aid of a flat spring, is maneuvered with the aid of a sole-
noid. This flat spring comprises both a back spring for
returning the piston as well as for sealing the pump cham-
ber. The flat spring described in the patent document
differs greatly from the present invention because it is
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uniform and lacks legs. The problem with using a uniform
spring in small membrane pumps is that the power given
off by the electromagnets is so small that the spring steel
plate would have to be very thin for the membrane pump
to function. Another problem arises during the use of a
uniform flat spring in a small membrane pump. The prob-
lem is that a uniform plate is essentially elastic in the
center of the spring when power is applied there. There-
fore it is not possible to control the resiliency of the spring
which causes major stress and wear and tear on the at-
tachment. This wear and tear may cause play which may
greatly shorten the pump’s life span. Furthermore all the
strain in the material will be concentrated to a limited area
where the power is brought to bear and not evenly dis-
tributed through the spring. This contributes further to
shorten the life span of the spring and the membrane
pump. A uniform spring is therefore not suitable for use
in a smaller membrane pump. The design differs still fur-
ther from the present invention because the spring used
by the present invention has a much longer spring sus-
pension length. The spring suspension length for the
spring according to the present invention is comprised
of both the radius and the elastic legs circular length.
[0010] Even if existing electromagnetic driven mem-
brane pumps many times achieve there purposes, none
of these combine the advantages from both membrane
pumps driven by a rotating motor and membrane pumps
driven by electromagnets without any of the disadvan-
tages entailed by both types. The purpose of the present
invention is therefore to bring about a membrane pump
which encompasses the advantages from the respective
types of membrane pumps essentially without any of
there disadvantages.
[0011] US 5 201 641 A discloses an electromagnetic
driven membrane pump where the moveable axle of the
pump is suspended in two flat springs separated in the
axle’s longitudinal direction. The respective flat spring
comprises an inner part attached to the moveable axle
and an outer part attached to the pump housing. The
inner part is fixed to the outer part in such a manner that
the inner part will be inclined in the axial direction when
the moveable axle is moved in the axial direction. Fur-
thermore, these flat springs are not capable of preventing
a radial movement of the moveable axle during its axial
oscillating movements.
[0012] US 2 638 849 A discloses an electromagnetic
driven membrane pump where a moveable axle of the
membrane pump is connected to an electric switch unit
at its upper end. The switch unit comprises a flat spring,
which does not constitute a suspension for the moveable
axel.
[0013] FR 2 071 075 A5 discloses an electromagnetic
driven membrane pump where the moveable axle of the
pump is suspended in two flat springs separated in the
axle’s longitudinal direction. The respective flat spring
comprises an inner part attached to the moveable axle
and two elastic legs extending on opposite sides of the
point where the flat spring is attached to the moveable

axle.
[0014] US 4 431 952 A discloses an electromagnetic
driven membrane pump provided with a flat spring, which
comprises an inner part attached to a moveable axle.
This flat spring does not comprise any outer part attached
to the housing of the pump. On the contrary, the respec-
tive outer part of the flat spring rests on the top of a ball
in order to press the ball against the upper surface of the
membrane of the pump.
[0015] GB 1 039 145 A discloses an electromagnetic
driven membrane pump where the moveable axle of the
pump is suspended in a uniform flat spring. This uniform
flat spring is not provided with any elastic legs.
[0016] WO 98/01674 A1 discloses a linear compressor
motor comprising a piston assembly and a cylinder as-
sembly mounted together for relative axial movement by
a pair of spiral springs.
[0017] A pump according to the preamble of claim 1 is
previously known from US 6323568 B1.

Detailed Description of the Invention

[0018] The present invention will be described in detail
in the following text with references to the enclosed sche-
matic drawings which show, in an exemplifying purpose,
the current embodiment of the invention.

Figure 1 shows in cross section the first embodiment
of an electromagnetic driven membrane
pump optimized to emit negative pressure.

Figure 2 shows in cross section the second embodi-
ment of an electromagnetic driven mem-
brane pump optimized to emit positive pres-
sure.

Figure 3 shows a flat spring with four legs.

[0019] With reference to figure 1 the first preferred em-
bodiment of an electromagnetic driven membrane pump
optimized to emit negative pressure is shown. The mem-
brane pump is comprised of a casing (enclosed covering)
hereafter called the pump housing essentially comprised
of a first gable 1, a flange 2, a first middle part 3, a second
middle part 4 and a second gable 5. In the pump housing
an inner space 11 is created which is separated by a
membrane 14, which is connected to the pump housing’s
inner walls, thereby creating a space in the form of a
pump chamber 15 between the membrane and the sec-
ond flange. The connection of the membrane to the walls
of the pump housing can preferably be accomplished by
compressing the membrane between the flange 2 and
the middle part 3. By compression of the membrane the
connection between the membrane and the pump hous-
ing’s wall is sealed which in this example is constituted
by the flange and the middle part. The membrane can in
its outer part be designed with a thicker part whereby the
membrane is held in a fixed position in the membrane’s
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radial direction. With the aid of the membrane’s thicker
part the seal between the membrane and the pump hous-
ing is also improved. The pump chamber is via channels
in the flange 2 connected respectively with an intake and
an outlet in the gable 1 and the flange 2, through which
the pumped medium (fluid, gas, etc) can flow in or out of
the membrane pump respectively. In order to control the
direction of flow, the pump is equipped with a clack valve
(check valve, one-way valve or other device for prevent-
ing backflow) 12 for the intake and the outlet respectively.
In this embodiment the clack valve for intake and outlet
respectively is preferably integrated into a single unit.
Alternatively, the clack valves may be separated from
intake as well as from outlet. The clack valves can be
constructed of previously know materials suited for the
purpose. The intake as well as the outlet in the gable 1
is preferably tube-formed so that connecting hoses or
pipe (not shown in the figures) may be connected to the
connections. Alternatively, other suitable forms may be
used for the connections.
[0020] The membrane may be constructed of silicon,
rubber or another type of material suitable for the pur-
pose.
[0021] The membrane is attached (alternatively fas-
tened or fixed) to an axel 13 that is positioned to cause
the membrane to move in the membrane pump’s axial
direction whereby the volume of the pump chamber can
be increased or decreased respectively. The membrane
and the axel are appropriately fixed to one another, suit-
ably by the axel meshing with a holding segment in the
membrane. Alternatively, the attachment of the axel to
the membrane can be accomplished with another type
of previously known for the purpose suitable device for
attachment.
[0022] In order to steer the axle in an axial direction,
the axle is suspended in at least one suspension with at
least two suspension points. The suspensions exist for
steering the axle’s movement in an axial direction. In this
embodiment the membrane functions as one of at least
two suspensions for the suspension of the axle. The ax-
le’s second suspension is comprised of at least one elas-
tic element 9. The elastic element is comprised of a flat
spring. The axle runs through the flat spring and is fixed
to the flat spring with a locking jam 10. The locking jam
may be comprised of a lock-ring or some other for the
purpose suitable attachment device. Suitably, the spring
stretches in a principally radial direction out towards the
pump house wall and then fixed to the pump house wall.
In this embodiment the flat spring is attached suitably
between the middle part 3 and the other middle part 4.
Alternatively, the spring may be attached in accordance
to another suitable attachment method and to another
for the purpose suitable place in the pump.
[0023] The flat spring is equipped with four elastic legs.
The use of only one leg has the disadvantage of it not
being possible to attain an axial movement without the
angle of the spring changing in relation to the axle’s cent-
er. A flat spring with two elastic legs is rigid in one direction

but the torsion resistance in the other direction is much
poorer.
[0024] The axle is made of a ferro-magnetic material;
alternatively a ferro-magnetic material may be fitted to
the axle or applied to the axle in some other way. With
the term, ferro-magnetic material is meant both a mag-
netic conducting material and/or a permanent magnetic
material.
[0025] Thus the axle is the magnetically driven element
or alternatively the axle can be a carrier of the magneti-
cally driven element. In a preferred form of execution of
the axle, the axle is the magnetically driven element. The
axle is made of a magnetically conducting material, suit-
ably in some form of soft magnetic material that is usually
used in electromagnets.
[0026] The axle affected by the magnetic field from at
least one electromagnet 7 drives (moves) the axle (the
movable part) in the membrane pump’s axial direction.
The electromagnet can in its simplest form be comprised
of coil without an encompassing metal or metal core. The
electromagnet is preferably comprised of a coil 7 with a
metal core 6. The electromagnet is preferably hollow.
The axle, with a high coefficient of permeability adjusted
for the pump’s range of pump frequencies, is moved by
the electromagnet’s need to close the magnetic field that
the electromagnet produces. In order to optimize the
force between the electromagnet and the magnetically
conducting material in the axle, the axle is suitably
equipped with a disk-shaped part 8. The electromagnet’s
coil, alternatively coils, is connected in the customary
manner to an electrical energy source with for the pur-
pose suitable wiring (not shown in the figures).
[0027] When the electromagnet pulls the axle with the
disk-shaped part toward itself, the volume in the pump
chamber will increase simultaneously as energy is accu-
mulated in the flat spring. When the volume in the pump
chamber increases, a negative pressure in the pump
chamber is created, thereby allowing fluid or gas to flow
in through the intake. The outlet is equipped with a clack
valve which stops fluid or gas from flowing in through the
outlet when the volume in the pump chamber increases.
When the electromagnet no longer pulls the axle toward
itself, the accumulated energy in the flat spring will cause
the axle to return to its initial position (neutral point) there-
by reducing the volume in the pump chamber. When the
volume in the pump chamber decreases, the pressure in
the pump chamber will increase, allowing fluid or gas to
flow out through the outlet. The intake is equipped with
a clack valve which stops fluid or gas from flowing out
through the intake when the volume in the pump chamber
decreases. The elastic force from the flat spring in com-
bination with the force from the membrane results in the
axle striving to return to a specific neutral point where
the axle is not affected by the force of the electromagnet.
The specific neutral point allows for the pump to be se-
rially manufactured with great accuracy, with even per-
formance and that the spring dampens the axle’s and the
membrane’s movement toward their respective end
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points of the pump stroke. Thanks to the spring’s braking
affect, wear and tear on the membrane is minimized.
[0028] The membrane pump may be controlled by a
control system of some type of previously known control
system. The specific neutral point makes the membrane
pump very suitable for control by a control system.
[0029] Figure 2 shows an alternative form of execution
for a membrane pump in accordance with the present
invention that is optimized to produce positive pressure.
The design essentially coincides with the first form of
execution however with the differences that the gable 1,
the flange 2 and the middle part 3 shift places with gable
5 and that axle 13 is much longer than in the first form of
execution. The axle is in its one end attached to the mem-
brane. The axle runs through the hollow electromagnet
7 and 6 and is suspended in the flat spring 9. In this form
of execution the electromagnet is placed between the
axle’s disk-shaped part and the membrane.
[0030] When the electromagnet pulls the disk-shaped
part of the axle, the axle will be pushed through the elec-
tromagnets hollow part and in this way affect the attached
membrane. Through the axle’s movement the membrane
will affect the volume in the pump chamber to decrease
simultaneously as energy is accumulated in the flat
spring. When the volume in the pump chamber decreas-
es, a positive pressure in the pump chamber is created,
thereby allowing fluid or gas to flow out through the outlet.
The intake is equipped with a clack valve which stops
fluid or gas from flowing out through the intake when the
volume in the pump chamber decreases. When the elec-
tromagnet no longer pulls the axle’s disk-shaped part to-
ward itself, the accumulated energy in the flat spring will
cause the axle to return to its initial position (neutral point)
thereby increasing the volume in the pump chamber.
When the volume in the pump chamber increases the
pressure in the pump chamber decreases, thereby al-
lowing fluid or gas to flow in through the intake. The outlet
is equipped with a clack valve which stops fluid or gas
from flowing in through the intake when the volume in
the pump chamber increases. The elastic force from the
flat spring results in the axle striving to return to a specific
neutral point where the axle is not affected by the force
of the electromagnet.
[0031] Because the membrane pumps are essentially
comprised of the same types of components, both as
pressure optimized and negative pressure optimized de-
signs, implies that the pump with a simple revamping can
be rebuilt from a negative pressure optimized pump to a
pump optimized for positive pressure. The pump can be
rebuilt by gable 1, flange 2 and the middle part 3 shifting
places with gable 5. Furthermore the axle needs to be
exchanged from a shorter to a longer axle. Of decisive
importance for reversing the pump, is that the electro-
magnet is hollow. The axle is drawn through the hollow
cavity in the electromagnet allowing the axle to be at-
tached to the flat spring and the membrane.
[0032] With reference to figure 3 a first specially pre-
ferred embodiment of the flat spring is shown. The spring

is essentially flat when it is not affected by any force. The
flatness of the spring provides for good lateral stability.
In regards to fatigue and life span, the spring is suitably
made of spring steel plate, but may even be made of
other suitable elastic material such as for example some
type of polymer or composite. The spring has in its center
a hole whose diameter adjusts to the axle to be put
through the hole. The spring has an outer and an inner
ring-shaped part that are connected with each other by
four legs as shown in figure 3. Each leg is comprised of
parts 22, 16 and 23 and the ends are connected with the
outer ring and the inner ring.
[0033] A spring with four elastic legs has shown itself
to be a spring that puts minimal stress on the material
and at the same time have the ability to mirror-invert the
legs in pairs and thereby secure that no rotation of the
axle occurs during the axial stroke (movement). In addi-
tion, four legs provide a sufficient amount of attachment
points to the inner ring in order to achieve similar torsion
stability in all directions.
[0034] The legs in figure 3 are designed so that the leg
is divided into three parts of different lengths. Part 16 of
the leg is much longer than the two other parts 22 and
23 and is placed in the middle parts 22 and 23. The pur-
pose for this is so part 16 can create the greatest twisting
moment in positions 24 and 25. The results of this are
that the short parts of the leg (22 and 23) are forced to
turn with the same twist as the longest leg’s (16) moment
creates and the longer leg can thereby achieve a steeper
slope (angle) and this in the end gives a longer stroke.
Furthermore, this leg division creates no strain at the at-
tachment points of the outer and inner rings at for exam-
ple attachment point 21 where the attachment for the
outer ring is positioned. Strain on positions 24 and 25
can be further dispersed over a larger area in the material
with the aid of chamferings in positions 19 and 20.

Advantages

[0035] With an electromagnetic driven membrane
pump according to the present invention, a membrane
pump is provided that is much more inexpensive and
easier to manufacture than a membrane pump driven by
an electric motor.
[0036] Because the flat spring is made from a thin plate,
a spring with an accurately defined neutral point (the
spring’s initial position) is attained. The design of the
spring makes certain that all of the springs that are man-
ufactured receive the same neutral point which in turn
ensures even performance and quality.
[0037] Furthermore, the membrane pump according
to the present invention is made of fewer components
than pumps with similar performance and life span.
[0038] With the suspension of the axel in at least two
suspensions, whereby at least one is comprised of at
least one flat spring, results in that no surfaces need be
mounted with traditional slide bearings or similar bear-
ings. Through this design it is possible to manufacture a
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pump at low cost with a long life span without traditionally
mounted bearings.
[0039] The advantage with the suspension of the axel
in at least one flat spring with four legs, that are mirror-
inverted from one another, is that the spring, due to its
width, gives the axel a very good lateral stability in the
radial direction and at the same time provides for easy
movement in the axial direction. Furthermore the flat
spring’s in pair’s mirror-inverted legs results in it not con-
veying any rotation of the axel during the axial movement.
[0040] The membrane pump’s design consisting of a
flat spring with excellent positioning precision, results in
the use of relatively shorter stroke lengths than existing
membrane pumps with similar performance. The spring’s
excellent positioning precision makes it possible to pro-
duce pumps with short stroke lengths enabling the axle
to work closer to the electromagnet resulting in higher
pressure power. Furthermore, a short stroke length re-
sults in less wear and tear on the membrane which pro-
vides for a longer life span.
[0041] A flat spring with excellent positioning precision
gives the membrane a long life span thanks to the force
from the spring being used during deceleration of the
membrane in the pumps turning position. Furthermore,
the force absorbing flat spring provides for the construc-
tion of a relatively thin membrane with a long life span
thanks to the spring being able to absorb stretching forces
and lateral forces.
[0042] The advantage with using magnetic reluctance
compared to using a permanent magnet is that it is pos-
sible to make a simple design with few details.

Alternative Forms of Execution

[0043] Even if certain preferred embodiments have
been described in detail, variations and modifications
within the limits of the invention can become apparent
for experts in the field. Thus, membrane pumps where
the axel’s weight or lateral forces occurring in the mem-
brane surpasses the membrane’s strength may be
equipped with additional flat springs for the suspension
of the axel.
[0044] In the same way two electromagnets may be
placed on each side of the disk and used if the pump
needs to be just as strong for both vacuum and positive
pressure.
[0045] The axel may even be a carrier of a permanent
magnetic material or be made of a permanent magnetic
material. The placement of a single external coil will then
allow the magnet to be driven in two directions. Further-
more, the magnetic field can be concentrated around the
encompassing coil with the aid of a soft magnetic mate-
rial, as long as it does not lie at one of the ends of the
axial movement, because the magnet may then be drawn
to a stop. A relatively longer stroke length can be
achieved with less force with this design. This design is
more expensive because it uses a permanent magnet
and more complex details.

[0046] The flat form of the spring and that it is com-
prised of four legs is paramount for the design, but it may
of course have other forms than circular.

Claims

1. An electromagnetic driven membrane pump for
pumping of fluids or gases, comprised of a pump
housing inside which at least one, to at least one
intake and at least one outlet connected pump cham-
ber (15) is formed and delimited between a gable (1)
of the pump housing and at least one to the pump
housing’s wall attached and completely sealed
membrane (14), that is attached to a, in the pump
housing’s axial direction running axle (13), that is
suspended in at least two suspensions separated in
the axle’s longitudinal direction, at least one of the
suspensions being comprised of a flat spring (9) at-
tached to the axle (13), which flat spring (9) runs in
a radial direction out towards the pump housing’s
wall and is attached to this wall, the axle (13) being
partly or entirely comprised of, includes or carries a
magnetic material to be driven by a magnetic field
from an electromagnet (7) in order to oscillate in its
longitudinal direction and move the membrane (14)
in a corresponding oscillating movement, charac-
terized in that the flat spring (9) is comprised of a
ring-shaped inner part and a ring-shaped outer part,
the outer part being attached to the pump housing
and the inner part to the axle (13), the inner part
being fixed to the outer part by four elastic legs ar-
ranged around the point where the flat spring (9) is
attached to the axle (13), half of the legs being mirror-
inverted in relation to the other half of the legs; and
that another one of said suspensions is comprised
of the membrane (14).

2. An electromagnetic driven membrane pump accord-
ing to claim 1, characterized in that the legs are
comprised of a relatively longer part (16) which on
each side is connected with a relatively shorter part
(22, 23).

3. An electromagnetic driven membrane pump accord-
ing to claim 1 or 2, characterized in that the flat
spring (9) consists of spring steel.

4. An electromagnetic driven membrane pump accord-
ing to one or more of claims 1-3, characterized in
that the flat spring (9) consists of elastic plastic.

5. An electromagnetic driven membrane pump accord-
ing to one or more of claims 1-4, characterized in
that the flat spring (9) consists of an elastic compos-
ite.

6. An electromagnetic driven membrane pump accord-
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ing to one or more of claims 1-5, characterized in
that the intake and the outlet are equipped with clack
valves (12).

7. An electromagnetic driven membrane pump accord-
ing to one or more of claims 1-6, characterized in
that the electromagnet (7) is hollow.

Patentansprüche

1. Elektromagnetisch angetriebene Membranpumpe
zum Pumpen von Flüssigkeiten oder Gasen, beste-
hend aus einem Pumpengehäuse, in dem mindes-
tens ein mit mindestens einem Einlass und mindes-
tens einem Auslass verbundener Pumpenkammer
(15) gebildet und begrenzt ist zwischen einem Giebel
(1) des Pumpengehäuses und mindestens einem an
der Wand des Pumpengehäuses befestigten und
vollständig abgedichteten Membran (14), die an ei-
ner in der axialen Richtung des Pumpengehäuses
laufende Achse (13) befestigt ist, die in mindestens
zwei in Längsrichtung der Achse getrennten Aufhän-
gungen aufgehängt ist, wobei mindestens eine der
Aufhängungen aus einer an der Achse (13) befes-
tigten Flachfeder (9) besteht, die in radialer Richtung
zur Wand des Pumpengehäuses hinausläuft und an
dieser Wand befestigt ist, wobei die Achse (13) teil-
weise oder vollständig aus einem Magnetmaterial
besteht, dieses beinhaltet oder trägt, das durch ein
Magnetfeld von einem Elektromagneten (7) ange-
trieben wird, um in seiner Längsrichtung zu oszillie-
ren und die Membran (14) in einer entsprechenden
oszillierenden Bewegung zu bewegen, dadurch ge-
kennzeichnet, dass die Flachfeder (9) aus einem
ringförmigen inneren Teil und einem ringförmigen
äußeren Teil besteht, wobei der äußere Teil am
Pumpengehäuse und der innere Teil an der Achse
(13) befestigt ist, wobei der innere Teil am äußeren
Teil durch vier elastische Schenkel befestigt ist, die
um den Punkt herum angeordnet sind, an dem die
Flachfeder (9) an der Achse (13) befestigt ist, wobei
die Hälfte der Schenkel gegenüber der anderen Hälf-
te der Schenkel spiegelverkehrt ist; und dass eine
weitere der Aufhängungen aus der Membran (14)
besteht.

2. Elektromagnetisch angetriebene Membranpumpe
gemäß Anspruch 1, dadurch gekennzeichnet,
dass die Schenkel aus einem relativ längeren Teil
(16) bestehen, der auf jeder Seite mit einem relativ
kürzeren Teil (22, 23) verbunden ist.

3. Elektromagnetisch angetriebene Membranpumpe
gemäß Anspruch 1 oder 2, dadurch gekennzeich-
net, dass die Flachfeder (9) aus Federstahl besteht.

4. Elektromagnetisch angetriebene Membranpumpe

nach einem oder mehreren der Ansprüche 1-3, da-
durch gekennzeichnet, dass die Flachfeder (9)
aus elastischem Kunststoff besteht.

5. Elektromagnetisch angetriebene Membranpumpe
nach einem oder mehreren der Ansprüche 1-4, da-
durch gekennzeichnet, dass die Flachfeder (9)
aus einem elastischen Verbundmaterial besteht.

6. Elektromagnetisch angetriebene Membranpumpe
nach einem oder mehreren der Ansprüche 1-5, da-
durch gekennzeichnet, dass der Einlass und der
Auslass mit Rückschlagventilen (12) ausgestattet
sind.

7. Elektromagnetisch angetriebene Membranpumpe
nach einem oder mehreren der Ansprüche 1-6, da-
durch gekennzeichnet, dass der Elektromagnet
(7) hohl ist.

Revendications

1. Pompe à membrane à entraînement électromagné-
tique destinée au pompage de fluides ou de gaz,
composée d’un logement de pompe à l’intérieur du-
quel au moins une chambre de pompe (15), reliée à
au moins une admission et à au moins une sortie,
est formée et délimitée entre un fronton (1) du loge-
ment de pompe et au moins une membrane (14)
complètement étanche et attachée à une paroi du
logement de pompe, qui est attachée à un essieu
(13) s’étendant dans la direction axiale du logement
de pompe, qui est suspendu dans au moins deux
suspensions séparées dans la direction longitudina-
le de l’essieu, au moins l’une des suspensions étant
composée d’un ressort plat (9) attaché à l’essieu
(13), lequel ressort plat (9) s’étend dans une direc-
tion radiale à l’extérieur vers la paroi du logement de
pompe et est attaché à cette paroi, l’essieu (13) étant
partiellement ou entièrement composé de, inclut ou
renferme un matériau magnétique pour être entraîné
par un champ magnétique provenant d’un élec-
troaimant (7) afin d’osciller dans sa direction longi-
tudinale et de déplacer la membrane (14) dans un
déplacement oscillant correspondant, caractérisée
en ce que le ressort plat (9) est composé d’une partie
intérieure en forme d’anneau et d’une partie exté-
rieure en forme d’anneau, la partie extérieure étant
attachée au logement de pompe et la partie intérieu-
re à l’essieu (13), la partie intérieure étant fixée à la
partie extérieure par quatre pattes élastiques agen-
cées autour du point où le ressort plat (9) est attaché
à l’essieu (13), la moitié des pattes étant inversées
en miroir par rapport à l’autre moitié des pattes ; et
en ce qu’une autre desdites suspensions est com-
posée de la membrane (14).
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2. Pompe à membrane à entraînement électromagné-
tique selon la revendication 1, caractérisée en ce
que les pattes sont composées d’une partie relati-
vement plus longue (16) qui de chaque côté est reliée
à une partie relativement plus courte (22, 23) .

3. Pompe à membrane à entraînement électromagné-
tique selon la revendication 1 ou 2, caractérisée en
ce que le ressort plat (9) est constitué d’acier à res-
sort.

4. Pompe à membrane à entraînement électromagné-
tique selon une ou plusieurs des revendications 1-3,
caractérisée en ce que le ressort plat (9) est cons-
titué de plastique élastique.

5. Pompe à membrane à entraînement électromagné-
tique selon une ou plusieurs des revendications 1-4,
caractérisée en ce que le ressort plat (9) est cons-
titué de composite élastique.

6. Pompe à membrane à entraînement électromagné-
tique selon une ou plusieurs des revendications 1-5,
caractérisée en ce que l’admission et la sortie sont
équipées de soupapes de retenue (12).

7. Pompe à membrane à entraînement électromagné-
tique selon une ou plusieurs des revendications 1-6,
caractérisée en ce que l’électroaimant (7) est
creux.
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