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Description

Technical field

[0001] The invention relates to a valve for regulating a
flow cross section in a throttle flap connector, having a
throttle flap which is mounted in the throttle flap connector
so as to be rotatable about an axis of rotation, wherein
the throttle flap is rotatable about the axis of rotation, by
means of an actuator which acts on the throttle flap, coun-
ter to a force generated by a mechanical spring.

Prior art

[0002] Throttle flaps are used for example in the intake
tract of internal combustion engines for the purposes of
regulating the air quantity to be supplied to the combus-
tion chamber. Through the use of a throttle flap, it is pos-
sible in particular for the supplied air quantity to be adapt-
ed to the supplied fuel quantity, and/or for an air-fuel mix-
ture suitable for the respective load state of the internal
combustion engine to be generated.
[0003] Throttle flaps in throttle flap connectors are
known. DE 195 12 729 A1 describes a throttle flap con-
nector with a tubular housing in which a throttle flap is
fastened to a throttle flap shaft which, at its free ends led
through recesses in the housing wall, is mounted so as
to be rotatable transversely with respect to the longitudi-
nal axis of the tubular housing. Another example of a
throttle flap is shown in US-6779775 B2.
[0004] Throttle flaps can be rotated in their throttle flap
connector by means of an actuator, such as for example
an electric motor. As a result of the rotation of the throttle
flap relative to the throttle flap connector, the flow cross
section of the throttle flap connector can be increased
and decreased in size. Often, throttle flaps are designed
so as to be held open by a mechanical spring when not
acted on by the actuator. Here, the actuator is used to
close the throttle flap, through the application of a force,
counter to the spring force acting on said throttle flap.
[0005] A disadvantage of devices in the prior art is in
particular that the closed position of the throttle flap can
be maintained only if the actuator remains energized and
thus exerts on the throttle flap a force which counteracts
the force imparted by the mechanical spring.

Presentation of the invention, problem, solution, advan-
tages

[0006] Therefore, the problem addressed by the
present invention is that of creating a throttle flap ar-
ranged in a throttle flap connector, which throttle flap can
be held in a defined position even in the presence of a
reduced action of the actuator or in the absence of action
of the actuator.
[0007] The problem is solved, with regard to the valve,
by means of a valve having the features of claim 1.
[0008] An exemplary embodiment of the invention re-

lates to a valve for regulating a flow cross section in a
throttle flap connector, having a throttle flap which is
mounted in the throttle flap connector so as to be rotat-
able about an axis of rotation, wherein the throttle flap is
rotatable about the axis of rotation, by means of an ac-
tuator which acts on the throttle flap, counter to a force
generated by a mechanical spring, wherein the throttle
flap, in at least a first position, is fixable in said first po-
sition by means of a magnet device, wherein the magnet
device is formed by a permanent magnet and a magnetic
counterpart, wherein the permanent magnet is arranged
in the housing of the throttle flap connector and the mag-
netic counterpart is arranged on an element which is ro-
tatable with the throttle flap. The housing of the throttle
flap connector has a cutout which is open at least on one
side and into which the permanent magnet and the
means for directing the magnetic field are inserted. Side
of the cutout which is open on one side is at least partially
covered, in at least one position of the throttle flap, by
the magnetic counterpart.
[0009] An arrangement of the permanent magnet on
the housing of the throttle flap connector is advantageous
because the permanent magnet is thus positionally fixed
and is in particular not adversely affected by the inertia
of the throttle flap. The cutout is advantageously located
such that the opening through which the permanent mag-
net is inserted can be partially or entirely covered by the
magnetic counterpart. This is necessary in order to impart
the best possible action on the magnetic counterpart, be-
cause the magnetic field lines can propagate unhindered
through the opening.
[0010] The valve is formed by a tubular throttle flap
connector in which a throttle flap is rotatably mounted.
As a result of the rotation of the throttle flap, the cross
section, through which flow can pass, of the throttle flap
connector can be increased or decreased in size. In the
two maximum positions, the throttle flap completely re-
spectively closes the flow cross section of the throttle flap
connector or opens up the flow cross section of the throt-
tle flap connector by being rotated so as to be oriented
parallel to the main throughflow direction.
[0011] The throttle flap is acted on by a mechanical
spring with a force which rotates the throttle flap either
toward the open position or toward the closed position.
Furthermore, an actuator, for example an electric motor,
is provided, which can exert on the throttle flap a force
directed counter to the mechanical spring. Depending on
the arrangement of the mechanical spring and of the ac-
tuator, the throttle flap can be either open or closed by
means of the mechanical spring, wherein the actuator
acts in each case in the opposite direction.
[0012] To be able to advantageously fix the throttle flap
in a defined position, a magnet device is provided. Said
first position is particularly preferably characterized by
the fully closed position of the throttle flap or by the fully
open position.
[0013] A permanent magnet is particularly advanta-
geously arranged on the throttle flap connector, which
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permanent magnet magnetically interacts with a magnet-
ic counterpart which is mounted on the throttle flap itself.
[0014] It is particularly advantageous if the permanent
magnet is surrounded by means for directing the mag-
netic field, which means increase the magnetic force of
the permanent magnet in at least one direction. Said
means are advantageous for directing and focusing the
magnetic field generated by the respective permanent
magnet, in order to thereby achieve the same action with
a smaller permanent magnet or to transmit the magnetic
force over a greater distance.
[0015] It is also advantageous if the means for directing
the magnetic field are formed by metal plates which are
arranged between the permanent magnet and the hous-
ing of the throttle flap connector. Metal plates can, if pro-
duced from a magnetic metal, be utilized for directing and
focusing the field lines originating from the permanent
magnet. This is based on the magnetic characteristics of
the metal.
[0016] It is furthermore advantageous if the means for
directing the magnetic field are formed by steel elements.
Steel is particularly advantageous because it can be pro-
cured cheaply in an extremely wide range of variants and
is furthermore easy to machine. In this way, the magnetic
field can be influenced in a particularly simple manner.
[0017] A preferred exemplary embodiment is charac-
terized in that the magnetic counterpart is movable on a
circular path formed around the axis of rotation, wherein
the spacing between the permanent magnet and the
magnetic counterpart in a circumferential direction along
the circular path is defined by the angle of rotation of the
throttle flap. The arrangement of the permanent magnet
and of the magnetic counterpart on a common circular
path is advantageous for ensuring that the two elements
can be moved toward one another or away from one an-
other in a defined manner as a result of the rotation of
the throttle flap. The circular path advantageously runs
around the axis of rotation of the throttle flap.
[0018] It is also expedient if the magnetic counterpart
is part of the toothed ring by means of which the move-
ment of the actuator can be transmitted to the throttle
flap. This is particularly advantageous because the
toothed ring that is generally used for transmitting the
movement of the actuator to the throttle flap moves in
the same direction as, and in a manner directly depend-
ent on, the throttle flap.
[0019] It is furthermore advantageous if the throttle flap
is rotatable between two maximum positions, wherein,
in the first maximum position, the throttle flap closes the
flow cross section of the throttle flap connector, and in
the second maximum position, the throttle flap opens up
the flow cross section of the throttle flap connector.
[0020] It is furthermore expedient if the throttle flap, in
the first position in which it is fixable by means of the
magnet device, completely closes the flow cross section
of the throttle flap connector. This is particularly advan-
tageous if the throttle flap is constructed such that the
mechanical spring opens the throttle flap and the actuator

closes the throttle flap. Here, by means of the magnet
device, the throttle flap can be fixed in the closed position
even when the actuator exerts no force, or only a reduced
force, on the throttle flap.
[0021] It is also advantageous if the force generated
by the magnet device for holding the throttle flap in the
first position is at least equal to or greater than the force
generated by the mechanical spring. This applies in par-
ticular if the magnetic device exerts a force which is di-
rected counter to the force of the mechanical spring.
[0022] Advantageous refinements of the present in-
vention are described in the subclaims and in the follow-
ing description of the figures.

Brief description of the drawings

[0023] Below, the invention will be discussed in detail
on the basis of an exemplary embodiment and with ref-
erence to the drawing, in which:

figure 1 shows a perspective view of the cutout into
which the permanent magnet is inserted and
the magnetic counterpart on the throttle flap,
wherein the permanent magnet is encom-
passed by means for directing the magnetic
field.

Preferred embodiment of the invention

[0024] Figure 1 shows a detail view of the housing 1
of the throttle flap connector and of the toothed ring 2,
which transmits the movement of the actuator (not
shown) to the throttle flap (likewise not shown).
[0025] The housing 1 has a cutout 3 which forms a
receptacle for the permanent magnet 4. On the toothed
ring 2, at the end region facing toward the cutout 3, there
is arranged a magnetic counterpart 5 which can be
moved toward the permanent magnet as a result of the
rotation of the throttle flap about the axis of rotation.
[0026] The magnetic counterpart 5 is in particular man-
ufactured from a magnetic material on which the mag-
netic force of the permanent magnet 4 can act when said
magnetic counterpart enters the area of action of the
magnetic field.
[0027] The permanent magnet 4 is encompassed lat-
erally by plates 6 which serve for directing and focusing
the magnetic field. By means of the plates 6, the magnetic
field of the permanent magnet 4 can be directed so as
to be oriented in the direction of the magnetic counterpart
5. This has the effect that the magnetic field extends over
a greater distance than in the case of a permanent mag-
net without the plates. It is thus possible for the magnetic
counterpart 5 to enter the area of action of the permanent
magnets 4 at an earlier point in time, whereby the action
is intensified.
[0028] By means of the permanent magnet 4, the mag-
netic counterpart 5 can be attracted, whereby the throttle
flap connected to the magnetic counterpart 5 by means
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of the toothed ring 3 is also attracted, or is rotated further
about its axis of rotation. When the magnetic counterpart
5 comes into contact with the permanent magnet 4 or
with the cutout 3, the movement of the throttle flap is
delimited. The permanent magnet 4 or the cutout 3 thus
act as a stop for the throttle flap. Depending on the po-
sitioning of the permanent magnet 4 or of the stop 3 rel-
ative to the position of the throttle flap or of the angle of
rotation thereof, it is thus possible for an end position for
the throttle flap to be defined. Here, in the end position
thus defined, the throttle flap may for example completely
close the flow cross section, completely open up said
flow cross section, or assume a defined intermediate po-
sition.
[0029] The exemplary embodiment of figure 1 is in par-
ticular not of a restrictive nature, and serves for illustrating
the concept of the invention.

Claims

1. A valve for regulating a flow cross section in a throttle
flap connector, having a throttle flap which is mount-
ed in the throttle flap connector so as to be rotatable
about an axis of rotation, wherein the throttle flap is
rotatable about the axis of rotation, by means of an
actuator which acts on the throttle flap, counter to a
force generated by a mechanical spring, wherein the
throttle flap, in at least a first position, is fixable in
said first position by means of a magnet device (4,
5), wherein the magnet device (4, 5) is formed by a
permanent magnet (4) and a magnetic counterpart
(5), wherein the permanent magnet (4) is arranged
in the housing (1) of the throttle flap connector and
the magnetic counterpart (5) is arranged on an ele-
ment (2) which is rotatable with the throttle flap,
wherein the housing (1) of the throttle flap connector
has a cutout (3) which is open at least on one side
and into which the permanent magnet (4) and the
means (6) for directing the magnetic field are insert-
ed, and wherein side of the cutout (3) which is open
on one side is at least partially covered, in at least
one position of the throttle flap, by the magnetic coun-
terpart (5).

2. The valve as claimed in claim 1, characterized in
that the permanent magnet (4) is surrounded by
means (6) for directing the magnetic field, which
means increase the magnetic force of the permanent
magnet (4) in at least one direction.

3. The valve as claimed in one of the preceding claims,
characterized in that the means (6) for directing the
magnetic field are formed by metal plates (6) which
are arranged between the permanent magnet (4)
and the housing (1) of the throttle flap connector.

4. The valve as claimed in one of the preceding claims,

characterized in that the magnetic counterpart (5)
is movable on a circular path formed around the axis
of rotation, wherein the spacing between the perma-
nent magnet (4) and the magnetic counterpart (5) in
a circumferential direction along the circular path is
defined by the angle of rotation of the throttle flap.

5. The valve as claimed in one of the preceding claims,
characterized in that the means (6) for directing the
magnetic field are formed by steel elements (6).

6. The valve as claimed in one of the preceding claims,
characterized in that the magnetic counterpart (5)
is part of the toothed ring (2) by means of which the
movement of the actuator can be transmitted to the
throttle flap.

7. The valve as claimed in one of the preceding claims,
characterized in that the throttle flap, in the first
position in which it is fixable by means of the magnet
device (4, 5), completely closes the flow cross sec-
tion of the throttle flap connector.

8. The valve as claimed in one of the preceding claims,
characterized in that the force generated by the
magnet device (4, 5) for holding the throttle flap in
the first position is at least equal to or greater than
the force generated by the mechanical spring.

Patentansprüche

1. Ventil zur Regelung eines Strömungsquerschnitts in
einem Drosselklappenverbinder, der eine Drossel-
klappe aufweist, die im Drosselklappenverbinder
montiert ist, um um eine Drehachse drehbar zu sein,
wobei die Drosselklappe mittels eines Stellglieds,
das auf die Drosselklappe wirkt, entgegen einer
durch eine mechanische Feder erzeugten Kraft um
die Drehachse drehbar ist, wobei die Drosselklappe
zumindest in einer ersten Stellung mittels einer Ma-
gnetvorrichtung (4, 5) in der ersten Stellung fixierbar
ist, wobei die Magnetvorrichtung (4, 5) durch einen
Dauermagneten (4) und ein magnetisches Gegen-
stück (5) ausgebildet ist, wobei der Dauermagnet (4)
im Gehäuse (1) des Drosselklappenverbinders an-
geordnet ist und das magnetische Gegenstück (5)
auf einem Element (2), das mit der Drosselklappe
drehbar ist, angeordnet ist, wobei das Gehäuse (1)
des Drosselklappenverbinders einen Ausschnitt (3)
aufweist, der zumindest an einer Seite offen ist und
in den der Dauermagnet (4) und die Einrichtungen
(6) zum Ausrichten des Magnetfelds eingesetzt sind,
und wobei die Seite des Ausschnitts (3), die auf einer
Seite offen ist, in zumindest einer Stellung der Dros-
selklappe durch das magnetische Gegenstück (5)
zumindest teilweise abgedeckt wird.
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2. Ventil nach Anspruch 1, dadurch gekennzeichnet,
dass der Dauermagnet (4) von Einrichtungen (6)
zum Ausrichten des Magnetfelds umgeben ist, wo-
bei die Einrichtungen die Magnetkraft des Dauerma-
gneten (4) in zumindest eine Richtung verstärken.

3. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die Einrichtungen
(6) zum Ausrichten des Magnetfelds durch Metall-
platten (6) ausgebildet sind, die zwischen dem Dau-
ermagneten (4) und dem Gehäuse (1) des Drossel-
klappenverbinders angeordnet sind.

4. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass das magnetische
Gegenstück (5) auf einer um die Drehachse ausge-
bildeten, kreisförmigen Bahn beweglich ist, wobei
der Abstand zwischen dem Dauermagneten (4) und
dem magnetischen Gegenstück (5) in Umfangsrich-
tung entlang der kreisförmigen Bahn durch den Dre-
hungswinkel der Drosselklappe definiert wird.

5. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die Einrichtungen
(6) zum Ausrichten des Magnetfelds durch Stahle-
lemente (6) ausgebildet sind.

6. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass das magnetische
Gegenstück (5) Teil des Zahnrings (2) ist, mit dem
die Bewegung des Stellglieds auf die Drosselklappe
übertragen werden kann.

7. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die Drosselklappe
in der ersten Stellung, in der sie mittels der Magnet-
vorrichtung (4, 5) fixierbar ist, den Strömungsquer-
schnitt des Drosselklappenverbinders vollständig
verschließt.

8. Ventil nach einem der vorstehenden Ansprüche,
dadurch gekennzeichnet, dass die von der Mag-
netvorrichtung (4, 5) zum Halten der Drosselklappe
in der ersten Stellung erzeugte Kraft zumindest
gleich der oder größer als die von der mechanischen
Feder erzeugte Kraft ist.

Revendications

1. Soupape pour réguler une section transversale
d’écoulement dans un connecteur de clapet d’étran-
glement, ayant un clapet d’étranglement qui est
monté dans le connecteur de clapet d’étranglement
de sorte à pouvoir tourner autour d’un axe de rota-
tion, le clapet d’étranglement pouvant tourner autour
de l’axe de rotation, au moyen d’un actionneur qui
agit sur le clapet d’étranglement, contre une force

générée par un ressort mécanique, le clapet d’étran-
glement, dans au moins une première position, pou-
vant être fixé dans ladite première position au moyen
d’un dispositif magnétique (4, 5), le dispositif magné-
tique (4, 5) étant formé par un aimant permanent (4)
et une partie homologue magnétique (5), l’aimant
permanent (4) étant disposé dans le boîtier (1) du
connecteur de clapet d’étranglement et la partie ho-
mologue magnétique (5) étant disposée sur un élé-
ment (2) qui peut tourner avec le clapet d’étrangle-
ment, le boîtier (1) du connecteur de clapet d’étran-
glement ayant une découpe (3) qui est ouverte au
moins sur un côté et dans laquelle sont insérés
l’aimant permanent (4) et le moyen (6) pour diriger
le champ magnétique, et le côté de la découpe (3)
qui est ouverte sur un côté étant au moins partielle-
ment recouvert, dans au moins une position du cla-
pet d’étranglement, par la partie homologue magné-
tique (5).

2. Soupape selon la revendication 1, caractérisée en
ce que l’aimant permanent (4) étant entouré d’un
moyen (6) pour diriger le champ magnétique, lequel
moyen augmentant la force magnétique de l’aimant
permanent (4) dans au moins une direction.

3. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que le moyen (6) pour diriger
le champ magnétique est formé par des plaques mé-
talliques (6) qui sont disposées entre l’aimant per-
manent (4) et le boîtier (1) du connecteur de clapet
d’étranglement.

4. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que la partie homologue
magnétique (5) est mobile sur un trajet circulaire for-
mé autour de l’axe de rotation, l’espacement entre
l’aimant permanent (4) et la partie homologue ma-
gnétique (5) dans une direction circonférentielle le
long du trajet circulaire étant défini par l’angle de
rotation du clapet d’étranglement.

5. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que le moyen (6) pour diriger
le champ magnétique est formé par des éléments
en acier (6).

6. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que la partie homologue
magnétique (5) fait partie de la couronne dentée (2)
au moyen de laquelle le mouvement de l’actionneur
peut être transmis au clapet d’étranglement.

7. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que le clapet d’étrangle-
ment, dans la première position dans laquelle il peut
être fixé au moyen du dispositif magnétique (4, 5),
ferme complètement la section transversale d’écou-
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lement du connecteur de clapet d’étranglement.

8. Soupape selon l’une des revendications précéden-
tes, caractérisée en ce que la force générée par le
dispositif magnétique (4, 5) pour maintenir le clapet
d’étranglement dans la première position est au
moins égale ou supérieure à la force générée par le
ressort mécanique.
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