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LEVEL SENSOR CONSISTING OF TWO
INTEGRAL UNITS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a National Stage Appli-
cation under 35 U.S.C. § 371 of International Patent Appli-
cation No. PCT/DE2021/200247 filed on Dec. 7, 2021, and
claims priority from German Patent Application No. 10
2020 216 344.8 filed on Dec. 18, 2020, in the German Patent
and Trade Mark Office, the disclosures of which are herein
incorporated by reference in their entireties.

BACKGROUND

1. Field

[0002] Embodiments of the present application relate to a
sensor, and more particularly to a chassis position sensor for
detecting the relative deflection and/or position between a
vehicle chassis and a running gear unit by way of an angle
measurement performed by the sensor.

SUMMARY

[0003] Aspects and objects of embodiments of the present
application relate to a sensor comprising a base unit and a
lever unit, wherein the sensor is relatively inexpensive
and/or robust and/or compact and/or has relatively precise
measurement capability.

[0004] According to an aspect of an embodiment, there is
provided a sensor which has a lever unit which is rotation-
ally deflectably mounted in a bearing of a base unit, wherein
the lever unit has a shaft, which is mounted by way of its
shaft bearing portion in the bearing, and has a lever con-
nected to said shaft, wherein the shaft has an encoder, and
wherein the base unit has at least one sensor element which
detects the encoder or the magnetic field that is generated
and/or modulated by said encoder.

[0005] It is preferred that the bearing of the base unit has
multiple detent means, in particular detent hooks and/or
detent projections, which are arranged in encircling fashion
on the inner shell of the bearing and which are formed as a
single piece with the bearing, and wherein said detent means
directly or indirectly hold and/or guide the shaft bearing
portion.

[0006] The statement that the shaft bearing portion is
indirectly held and/or guided by the detent means is pref-
erably to be understood to mean that a snap ring or some
other connecting means that forms or makes possible a
mutual form fit between the bearing and the shaft bearing
portion is held and/or guided and/or mounted by the detent
means.

[0007] The bearing of the base unit is expediently of
substantially pot-shaped or hollow cylindrical configuration.
[0008] The sensor is preferably configured as an angle
sensor for measuring an angle of relative rotation between
the lever unit and base unit.

[0009] The sensor is expediently configured as a chassis
position sensor for detecting the relative deflection and/or
position between a vehicle chassis and a running gear unit by
way of an angle measurement performed by the sensor. For
this purpose, the sensor has, in particular, a lever unit which
is rotationally deflectably mounted in a bearing of a base
unit, wherein the lever unit has a shaft, which is mounted by
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way of its shaft bearing portion in the bearing, and has a
lever, which is particularly preferably arranged substantially
at right angles with respect to said shaft.

[0010] It is preferred that the lever unit is formed substan-
tially, with the exception of the encoder, as a single piece
from plastics, and that a housing of the base unit, in which
at least the sensor element is arranged, is formed as a single
piece from plastics together with the bearing of the base unit.
[0011] The preferably substantially single-piece lever unit,
with the exception of the encoder, preferably also has a
connecting element, which is integrally connected to the
lever of the lever unit, for coupling to a motor vehicle
component.

[0012] The shaft bearing portion, in particular the entire
lever unit, is preferably formed from carbon-fiber-reinforced
and/or glass-fiber-reinforced plastics. The lever unit and the
base unit, or the respective housing, are preferably formed
from PBT. Said housings are in each case configured as a
single piece and formed in one injection molding operation.
[0013] It is expedient either for the shaft bearing portion,
and in this case in particular the entire lever unit, to be
formed from carbon-fiber-reinforced plastics, and for the
bearing of the base unit, in particular the bearing and the
housing of the base unit together, to be formed from glass-
fiber-reinforced plastics, or alternatively preferably for the
shaft bearing portion, and in this case in particular the entire
lever unit, to be formed from glass-fiber-reinforced plastics,
and for the bearing of the base unit, in particular the bearing
and the housing of the base unit together, to be formed from
carbon-fiber-reinforced plastics. In particular, the two units
are not both composed of carbon-fiber-reinforced plastics,
because this could possibly lead to electrical coupling owing
to the same selection of material.

[0014] An encoder is preferably to be understood to mean
a permanent magnet which is in particular substantially
cylindrical and which, with respect to the shaft, is magne-
tized substantially in a radial direction, particularly prefer-
ably is magnetized diametrically. The encoder is alterna-
tively preferably configured as a non-permanently magnetic,
ferromagnetic target.

[0015] The sensor element is preferably to be understood
to mean a magnetic field sensor element, in particular a Hall
element or a magnetoresistive magnetic field sensor ele-
ment. The sensor element alternatively preferably has at
least one electrically energized conductor loop and detects
the magnetic field that is modulated by the encoder, or an
electrical voltage in the conductor loop that is induced by the
encoder. In particular, the sensor element has at least one
generator conductor loop for generating a magnetic field,
and one or two receiver conductor loops in which the
resulting induced electrical voltage is detected in a manner
dependent on the magnetic field resulting from the generator
conductor loop and the encoder.

[0016] The sensor element expediently detects the mag-
netic field of the encoder or the magnetic field modulated by
the encoder.

[0017] The bearing of the base unit, in particular the entire
base unit, is preferably formed from glass-fiber-reinforced
plastics.

[0018] The preferred formation of the shaft bearing por-
tion and/or of the bearing from carbon-fiber-reinforced
plastics has the effect of reducing the surface friction that
arises between the shaft bearing portion and the bearing as
a result of the abrasion of plastics or carbon fibers.
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[0019] In particular, the sensor is configured such that no
grease or no additional lubricant is introduced in the bearing
or at the shaft bearing portion.

[0020] It is alternatively preferable for the bearing of the
base unit, and/or the shaft bearing portion, to have additional
lubricant or grease.

[0021] The detent means are preferably configured as
detent hooks and/or detent projections and/or detent lugs.
[0022] It is preferred that in each case two mutually
spaced-apart rows of detent means are arranged in encircling
fashion on the inner shell of the bearing so as to be formed
integrally with the bearing, and in particular, said two rows
of detent means are configured to be substantially parallel to
one another. Said two rows of detent means particularly
preferably form a groove, very particularly preferably an
interrupted groove, on the inner shell of the bearing, wherein
said groove very particularly expediently does not project
into the inner shell of the bearing but is formed exclusively
by the two rows of, in particular protruding, detent means.
[0023] The shaft bearing portion of the lever unit prefer-
ably has a groove in which a snap ring is arranged, which
snap ring is configured such that, at the bearing side, it can
be received or is received or is supported substantially in
form-fitting fashion by the detent means or the two rows of
detent means.

[0024] The snap ring is preferably substantially round/
circular or is alternatively preferably configured to be not
circular but substantially oval or oval/round, and at the same
time of undulating configuration. The ring is in this case
expediently of interrupted configuration.

[0025] It is preferred that the detent means of the at least
one row each have a width along the peripheral direction or
the inner circumference or the peripheral line or an inner
circumferential line, on the inner shell of the bearing, which
is smaller than or substantially equal to the spacings to the
directly adjacent detent means.

[0026] It is preferred that the detent means of the at least
one row are each configured and arranged to be substantially
uniformly spaced apart, along the peripheral direction or the
inner circumference or the peripheral line or an inner cir-
cumferential line, on the inner shell of the bearing, from the
respectively adjacent detent means, wherein the at least one
row of detent means, or each of the two mutually spaced-
apart rows of detent means, each particularly preferably
have six detent means.

[0027] It is expedient that the encoder is arranged at the
end of the shaft on the side averted from the lever, wherein
said encoder is held exclusively in form-fitting fashion, and
is in particular engaged around laterally, particularly pref-
erably over its full circumference, by the plastics body of the
shaft. For this purpose, the shaft particularly preferably has
two or three or more fingers or projections which fix the
encoder laterally in form-fitting fashion, in particular over
the full height or axial extent of the encoder, wherein it is
very particularly preferred that none of said fingers or
projections supports the encoder from below.

[0028] The encoder is expediently not connected to the
shaft by adhesive bonding.

[0029] It is preferred that the housing of the base unit has
at least two fastening means which each comprise a thread
or a substantially star-shaped recess, wherein the fastening
means are configured such that a screw can be screwed into
the material of the corresponding fastening means by virtue
of said screw at least partially cutting into the material of
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said fastening means. The fastening means are in particular
composed of plastic and connected integrally to the housing
of'the base unit or formed as a single piece with said housing
from plastics. It is alternatively preferred that one of the two
fastening means is configured as an element that can be
inserted in form-fitting fashion into a recess of a motor
vehicle component, which element is not screwed in and is
configured in particular as an insertion lug or insertable
positioning aid, for example as a mandrel, which has a for
example star-shaped or polygonal circumferential shape or
such a profile.

[0030] The housing of the base unit preferably has at least
two recesses which are generated during the production of
the housing and which each expose a part of the sensor
element and/or of a signal processing element. In particular,
the overmolded part of the housing of the sensor element
and/or of the housing of the signal processing element is
laser-activated in the region around said recesses, in par-
ticular at least 1 mm around said recesses, or over the entire
surface adjoining the recess, in particular before the over-
molding process. This in particular increases the adhesion or
sealing action between the housing and the sensor element
and the signal processing element respectively.

[0031] It is preferred that the shaft of the lever unit has a
collar, which is configured to engage around, and be sup-
ported axially on, an encircling edge or an encircling upper
rim of the substantially hollow cylindrical bearing. In par-
ticular, the collar and the encircling upper edge of the
bearing are configured such that the collar can engage with
detent action with and/or be fixed/connected in form-fitting
fashion to, the edge. The bearing particularly preferably has,
on its outer shell below the upper edge, a groove into which,
for example, a lubricant or grease is introduced and into
which an annular seal is very particularly preferably intro-
duced, whereby the collar of the lever unit is sealed with
respect to the bearing.

[0032] The lever unit expediently has the collar at the
transition between the lever and the shaft.

[0033] The sensor is preferably configured as an angle
sensor and/or ride height sensor and/or chassis position
sensor.

[0034] The shaft preferably has a substantially central
recess that extends as a blind bore from the side of the lever
in the direction of the base unit, wherein, in particular, said
central recess is at least partially of cylindrical and/or
funnel-shaped and/or tapering form.

[0035] The base unit expediently comprises a sensor ele-
ment and a signal processing element, which are each
electrically contacted with and fastened to a leadframe. In
particular, the leadframe projects with two parallel terminal
regions into a plug connector. The plug connector is expe-
diently part of the housing of the base unit, and the sensor
element, the signal processing element and a part of the
leadframe are embedded or at least partially embedded in the
housing, or the housing is formed during the course of the
overmolding of said elements and of a part of the leadframe
in a single injection molding operation, wherein the bearing,
the plug connector and the fastening means are particularly
preferably simultaneously formed as part of the housing.
[0036] The housing of the base unit preferably has at least
two or three recesses which are generated during the pro-
duction of the housing and which each expose a part of the
sensor element and of the signal processing element respec-
tively, and in particular, the sensor element, or the integrated
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sensor and signal processing element, is exposed by two
oppositely situated recesses. The overmolded part of the
housing of the sensor element and/or of the signal process-
ing element, that is to say the dedicated housing of each of
said elements, is laser-activated, in particular before the
overmolding process, in the region around said recesses.
Furthermore, the housing of the base unit particularly pref-
erably has additional, expediently two, centering recesses.

[0037] The sensor element and the signal processing ele-
ment are expediently formed integrally as one structural
element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] In the drawings, in a schematic illustration:
[0039] FIG. 1 is a diagram illustrating a sensor, according
to an embodiment;

[0040] FIG. 2 is a diagram illustrating a lever unit, accord-
ing to an embodiment;

[0041] FIG. 3 is a diagram illustrating a base unit, accord-
ing to an embodiment;

[0042] FIG. 4 is a sectional view of the sensor illustrated
in FIG. 1; and
[0043] FIG. 5 is a sectional diagram illustrating a bearing

and a shaft bearing portion, according to an embodiment.

DETAILED DESCRIPTION

[0044] FIG. 1 shows an exemplary embodiment of the
sensor. Here, the sensor comprises a lever unit 1 and a base
unit 2. The lever unit is composed of a lever 12 on which a
shaft 11 with a shaft bearing portion 13 is arranged, wherein
the shaft bearing portion 13 is inserted into and mounted in
a bearing 21 of the base unit. Arranged at the lower end of
the shaft bearing portion 13 is an encoder 14, which is held
exclusively in form-fitting fashion by exemplary projections
or fingers 15 of the shaft bearing portion. These projections
15 each engage around said encoder laterally over a full
height, but do not engage under or surround the encoder 14.
At the transition between lever 12 and shaft 11, the lever unit
1 has a collar 16 that engages around the upper encircling
edge of the bearing 21 of the base unit 2. With the exception
of'the encoder 14, the lever unit 1 is, in the example, formed
as a single piece from carbon-fiber-reinforced plastics, spe-
cifically in a single injection molding operation.

[0045] At least the housing of the base unit 2, in which the
sensor element 22 and the signal processing element 25 are
arranged so as to be in contact with and fastened to the lead
frame 27 and to which the fastening means 24 are attached,
and the bearing 21 of the base element are for example
formed jointly as a single piece composed of glass-fiber-
reinforced plastics, specifically in a single injection molding
operation. The housing of the base unit 2 furthermore forms,
together with the lead frame as contacts, a plug connector
28.

[0046] One of the fastening means 24 of the base unit, in
the foreground in FIG. 1, has an injection-molded sleeve
composed of metal for the screw connection of the sensor to
a vehicle component (not illustrated). The rear fastening
means 24 is configured for example as a mandrel with a
star-shaped profile for insertion into a receptacle of the
vehicle component (not illustrated). The bearing 21 of the
base element has detent means 23 by which the shaft bearing
unit is guided or mounted, for example indirectly via a snap
ring.
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[0047] FIG. 4 illustrates the exemplary embodiment from
FIG. 1 in section, with a snap ring 18 being mounted, at the
side of the lever unit 1, in a groove 17 of the shaft bearing
unit 13, and the snap ring 18 in this case likewise being
guided or mounted by the detent means 23 of the bearing 21
of the base unit 2. Here, detent means 23 are integrally
connected to the bearing 21 and are arranged on the inner
shell thereof in encircling fashion along an internal circum-
ferential line, or for example on substantially two mutually
parallel internal circumferential lines, whereby the detent
means 23 form an interrupted groove on the inner shell of
the bearing 21.

[0048] The housing of the base unit 2 has three recesses 29
which are generated during the production of the housing
and which expose a part of the sensor element 22 on both
sides and expose a part of the signal processing element 25
on one side. In the region around these recesses 29, the
overmolded part of the housing of the sensor element 22 and
of the signal processing element 25 respectively, that is to
say the dedicated housing of each of said elements, is
laser-activated, whereby a sealed connection between the
element housings and the housing of the base unit 2 is
ensured. The collar 16 of the lever unit 1 engages around the
encircling upper edge 26 of the bearing 21. The encoder 14
is arranged at the lower end of the shaft 11 and is held
exclusively in form-fitting fashion by virtue of the fact that
it is engaged around laterally, wherein one of the projections
15 or fingers of the shaft is illustrated in this section.
[0049] FIG. 2 shows the exemplary lever unit 1 with the
lever 12, which is formed substantially at right angles to the
shaft 11. The shaft 11 comprises the shaft bearing portion 13,
which can be inserted into, and is mounted rotatably in, the
bearing (not illustrated) of the base unit. The shaft bearing
portion 13 has an encircling groove 17 to which the snap
ring 18 is connectable or into which groove said snap ring
engages or protrudes. At the lower end, or the end averted
from the lever, of the shaft 11, the encoder 14 is held and
fixed exclusively in form-fitting fashion by means of the
projections or fingers 15 which each engage laterally around
the encoder 14. Here, the projections or fingers 15 protrude
downward from the shaft 11 substantially to an extent equal
to the height of the encoder 14 in this direction.

[0050] FIG. 3 illustrates, by way of example, the base unit
2, which has a bearing 21, two fastening means 24 of the
base unit, and the plug connector 28.

[0051] The bearing 21 is of substantially pot-shaped or
hollow cylindrical configuration and, on its inner shell, has
two substantially mutually parallel rows of detent lugs as
detent means 23, which together form an interrupted groove
on the inner shell of the bearing 21 for the purposes of
receiving and/or mounting and/or guiding the snap ring (not
illustrated), which in turn engages with the shaft bearing
portion (not illustrated) of the lever unit.

[0052] FIG. 5 shows, by way of example, a section
through the bearing 21 of the base unit and the shaft bearing
portion 13, mounted therein, of the lever unit. The shaft
preferably has a substantially central recess 19, which
extends in tapering fashion as a blind bore from the side of
the lever 12 in the direction of the base unit.

[0053] The shaft of the lever unit furthermore has the
collar 16, which is configured to engage around, and be
supported axially on, the encircling edge 26 or an encircling
upper rim of the substantially hollow cylindrical bearing 21.
Here, the collar 16 and the encircling upper edge 26 of the
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bearing are configured such that the collar can engage with
detent action with and/or be fixed/connected in form-fitting
fashion to, the edge. In the example, the bearing 21 has, on
its outer shell below the upper edge 26, a groove 30 into
which, for example, a lubricant or grease is introduced and
into which, for example, an annular seal is introduced,
whereby the collar 16 of the lever unit is sealed with respect
to the bearing 21.

[0054] In each case two mutually spaced-apart rows of
detent means 23, provided here with different hatching in
order to make them more clearly visible, are arranged in
encircling fashion on the inner shell of the bearing 21, but
are each formed integrally with the bearing, and in the
example, these two rows of detent means 23 are configured
to be substantially parallel to one another and together form
an interrupted groove on the inner shell of the bearing 23,
wherein said groove does not project into the inner shell of
the bearing but is formed exclusively by the two rows of
protruding detent means 23. The snap ring 18 protrudes in
each case into said interrupted groove composed of detent
means 23 and of a groove 17 on the shaft bearing portion 13,
and said snap ring connects the shaft bearing portion 13 and
bearing 21 in form-fitting fashion.

[0055] The base unit furthermore has two fastening means
24.
[0056] The encoder 14 is arranged at the end of the shaft

on the side averted from the lever 12, and said encoder 14
is held exclusively in form-fitting fashion, and is engaged
around laterally, by the plastics body of the shaft. For this
purpose, the shaft has multiple fingers or projections 15
which fix the encoder 14 laterally in form-fitting fashion
over its full height or axial extent.
[0057] Under the encoder 14, or so as to face and be
assigned to same, the sensor element 22 is embedded in the
housing of the base unit and is exposed in each case on
respectively opposite sides by a recess 29 above and below
the sensor element 22, wherein the sensor element housing
is laser-activated or laser-roughened in the region around the
recess in order to ensure a sealed connection to the injection-
molded housing of the base unit.
1. A sensor comprising:
a base, the base comprising:
a bearing; and
a sensor arranged in the base; and
a lever rotationally deflectably mounted in the bearing,
the lever comprising:
a shaft mounted in the bearing and connected to the
base; and
an encoder,
wherein the sensor is configured to detect the encoder,
wherein the lever is plastic molded as a single piece, and
wherein the base and the bearing are plastic molded as a
single piece together.
2. The sensor as claimed in claim 1, wherein the bearing
comprises multiple detent hooks and/or detent projections
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arranged in encircling fashion on an inner shell of the
bearing and formed as a single piece with the bearing, and
wherein the multiple detent hooks and/or detent projec-
tions are configured to directly or indirectly hold the
shaft.

3. The sensor as claimed in claim 2, wherein the multiple
detent hooks and/or detent projections comprise two mutu-
ally spaced-apart rows of detent hooks and/or detent pro-
jections arranged in encircling fashion on the inner shell of
the bearing formed integrally with the bearing, and

wherein the two mutually spaced-apart rows are config-

ured to be substantially parallel to one another.

4. The sensor as claimed in claim 3, wherein at least one
row of the two mutually spaced-apart rows has a width along
a peripheral direction on the inner shell of the bearing that
is smaller than spacings to directly adjacent detent hooks
and/or detent projections.

5. The sensor as claimed in claim 4, wherein the detent
hooks and/or detent projections of the at least one row are
each formed and arranged to be substantially uniformly
spaced apart, along the peripheral direction on the inner shell
of the bearing, from the respectively adjacent detent hooks
and/or detent projections,

and wherein the at least one row has six detent hooks

and/or detent projections.

6. The sensor as claimed in claim 1 wherein the lever unit
is formed from carbon-fiber-reinforced plastics.

7. The sensor as claimed in claim 6, wherein the bearing
is formed from glass-fiber-reinforced plastics.

8. The sensor as claimed in claim 7, wherein the encoder
is arranged at an end of the shaft on a side averted from the
lever, and

wherein the encoder is held in form-fitting fashion, and is

engaged around laterally over its full circumference by
the plastics body of the shaft.

9. The sensor as claimed in claim 1, wherein the base
comprises two fastening means comprising a thread or a
substantially star-shaped recess, and

wherein the two fastening means are configured such that

a screw can be screwed into material of the correspond-
ing fastening means by virtue of the screw at least
partially cutting into the material of the two fastening
means.

10. The sensor as claimed in claim 9, wherein the base
comprises two recesses that each expose a part of the sensor.

11. The sensor as claimed in claim 10, wherein an
overmolded part of the sensor is laser-activated in a region
around the two recesses before an overmolding process.

12. The sensor as claimed in claim 1, wherein the shaft
comprises a collar configured to engage around, and be
supported axially on, an encircling edge of the bearing, and

wherein the bearing is substantially hollow cylindrical.

13. The sensor as claimed in claim 1, wherein the sensor
is configured as an angle sensor and/or ride height sensor
and/or chassis position sensor.
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