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(57) ABSTRACT 

A Hall-effect angular rotation sensor device for a throttle 
valve unit. The sensor includes a housing unit; a stationary 
unit; and a moving unit moveable relative to the stationary 
unit. The stationary and the moving units are at least 
partially enclosed by the housing unit. The stationary unit 
includes a ?rst and a second partial ring stator segment that 
are at least partially retained in the housing unit; leaving a 
stator distancing gap in Which at least one Hall-effect IC 
sWitch is positioned. The moving unit includes (a) a partial 
ring magnet segment that is at least partially distanced from 
the ?rst and the second partial ring stator segments by an air 
gap and (b) a third partial ring stator segment positioned 
behind and opposite the air gap. 
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HALL EFFECT ROTATION SENSOR FOR A 
THROTTLE VALVE UNIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to the ?eld 
of position devices. More particularly, it concerns a position 
device for a throttle valve unit, in Which a throttle valve held 
by a throttle valve shaft is arranged adjustably in a housing 
unit that includes at least one Hall-effect angular rotation 
sensor unit that is arranged on the throttle valve unit. The 
sensor unit includes a stationary unit, a moving unit that can 
be moved relative to the stationary unit, a drive unit, and a 
transmission that is arranged betWeen the moving unit and 
the drive unit. The housing unit encloses, at least partially, 
the stationary unit and the moving unit. Even more particu 
larly, the invention concerns a Hall-effect angular rotation 
sensor device that includes a stationary unit and a moving 
unit that can be moved relative to the stationary unit. The 
housing unit encloses, at least partially, the stationary unit 
and the moving unit. 

[0003] The present invention also relates generally to the 
?eld of adjusting devices. More particularly, it concerns an 
adjusting device for a throttle valve unit With a throttle 
valve, Which is adjustably contained With a throttle valve 
shaft in a throttle valve housing. That housing contains at 
least a Hall-effect angular rotation sensor unit that is coupled 
With the throttle valve unit including: a stationary unit, a 
mobile unit that can be moved in relation to the stationary 
unit, a drive unit, a transmission that is positioned betWeen 
the mobile unit and the drive unit, and a housing element that 
encloses at least partially the stationary and the mobile units 
and the transmission. 

[0004] 2. Description of Related Art 

[0005] An adjusting device of particular interest is 
described in W0 95 14 911 A1. It consists of a throttle valve 
that is enclosed by a throttle valve housing. The throttle 
valve With a throttle valve shaft is arranged rotatably in the 
throttle valve housing. An angular rotation sensor, a trans 
mission unit, and a motor unit (that are connected to each 
other) are arranged in a sensor housing. A specially-con?g 
ured housing for electronic components contains a circuit 
unit separately. The individual housings can be stacked 
together. The angular rotation sensor consists of a stationary 
element, relative to Which a rotating element can be moved. 
The stationary element is a stator element consisting of tWo 
partial, half-moon shaped stator elements, betWeen Which 
there is a distancing gap in Which a Hall sensor is located. 
The rotating element is a ring magnet element that is 
retained by a magnet retaining unit connected to a shaft. 

[0006] Although this adjusting device has exhibited at 
least a degree of utility, its assembly eXpense may be very 
high. In addition, it is not possible to mount the angular 
rotation sensor, the motor, and the transmission easily on 
different types of throttle valve units. 

[0007] In W0 98 55 828 A1 an angular rotation sensor is 
described in Which stator elements and a magnet element are 
con?gured in the shape of partial ring segments. While this 
con?guration reduces the quantity of material needed to 
produce these parts, manufacturing and assembly costs may 
be very high. 
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[0008] Accordingly, and in vieW of the shortcomings 
listed above, it Would be advantageous to develop an adjust 
ing device and an angular rotation sensor device that are 
easy to manufacture, easy to assemble, and easy to connect. 
This task is solved by a position device and by an angular 
rotation sensor device according to the present disclosure. 

SUMMARY OF THE INVENTION 

[0009] Certain advantages accomplished by the invention 
reside in that stator elements may be con?gured as partial 
ring stator segments, and a ring magnet element may be 
con?gured as a partial ring magnet segment. Such a design 
advantageously saves material. The integration of these 
parts into units of an angular rotation sensor makes subse 
quent adjustments unnecessary, saving valuable assembly 
time. The special con?guration of the partial ring magnet 
segment and a three-piece division of the stator into three 
partial ring stator segments (and their special correlation 
With each other) constitutes an advantageous design of an 
angular rotation sensor. Such a design makes highly precise 
measurements possible. 

[0010] In an angular rotation sensor device according to 
one embodiment of the present disclosure, the moving 
element may be a toothed gear segment of a transmission. 
This toothed gear segment may be mounted on a throttle 
valve shaft of a throttle valve. The movable element, hoW 
ever, may also be con?gured in a different Way and may be 
part of another device (e.g., part of a belt tightener or the 
like). The variable con?guration of the rotatable element 
makes it possible to combine it With a multitude of different 
systems used to measure an angle of rotation. 

[0011] In one embodiment, the ?rst and the second partial 
ring stator segments, as Well as the partial ring magnet 
segment and the third partial ring stator segment, may be 
positioned in one plane at least partially side by side. In 
another embodiment, they may be positioned at least par 
tially on top of each other. With the bene?t of the present 
disclosure, it Will be apparent to those having skill in the art 
that other con?gurations may also be utiliZed. 

[0012] In one embodiment, When the toothed gear seg 
ment rotates from a Zero position to an end position, the 
partial ring magnet segment and the third partial ring stator 
segment may assume a position relative to the ?rst and the 
second partial ring stator segments in Which they are posi 
tioned at least partially overlapping each other in a Zero 
position and almost completely overlapping each other in an 
end position. With partial segments that lie in one plane, the 
partial ring magnet segment and the third partial ring stator 
segment move like a sickle past the ?rst and second partial 
ring stator segments (that also act like a sickle), starting at 
the tips, and past each other either side by side or one 
underneath the other, until they reach the ends of the tWo 
sickles. In this embodiment, the Hall-effect IC sWitch is 
positioned at the most effective point of movement of these 
tWo sickle-shaped partial elements. 

[0013] The ?rst and the second partial ring stator seg 
ments, as Well as the partial ring magnet segment and the 
third partial ring stator segment, feature sickles that are as 
long as a segment of a circle betWeen about 80° and about 
180°. In one embodiment, a circle segment of about 115° 
Was found to be the variant that is optimum for measuring. 
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[0014] In one embodiment, the partial ring magnet seg 
ment may be con?gured as a magnet of opposite polarity. 
This reduces the total height of the angular rotation sensor 
device by about one-half. In one embodiment, the angular 
rotation sensor device With its parts and transmission may be 
enclosed, at least partially, by a sensor housing element of 
the housing unit. The toothed gear segment may be coupled 
in the sensor housing element to a spring element that is also 
contained in the sensor housing element. This guarantees a 
Well-de?ned end position. 

[0015] In order to be able to better adjust individual parts, 
plastic material may be used. If the sensor housing element 
is molded out of plastic material, the ?rst and the second 
partial ring stator segments may be molded into it during the 
same molding process. When forming the toothed gear 
segment out of plastic material, the partial ring magnet 
segment and the third partial ring stator segment may be 
molded into the plastic material as Well. Molding into plastic 
saves additional adjusting effort and facilitates the main 
assembly of the basic elements of the angular rotation sensor 
device. 

[0016] In one embodiment, the throttle valve With the 
throttle valve shaft may be contained in a throttle valve 
housing of the housing unit. The sensor housing element 
may be placed on the throttle valve housing, and the toothed 
gear segment may be plugged onto the throttle valve shaft. 
Such a tWo-piece con?guration makes it possible to manu 
facture an angular rotation sensor With a transmission, etc. at 
a different site than the site Where the throttle valve unit is 
produced. The prefabricated units may then be assembled at 
the site of the throttle valve manufacturer or at a different 
site. In this fashion, it is possible to manufacture large 
quantities and to optimiZe the ?nal unit cost. 

[0017] In one embodiment, the sensor housing element 
may be con?gured as a housing cap. Such a housing cap 
element may be put on the throttle valve housing as a sealing 
element. In another embodiment, the sensor housing element 
itself may feature a cap that may be used to close it. In an 
embodiment in Which the ?rst and second partial stator ring 
elements are positioned on top of each other, those elements 
may also be molded into a cap, at least partially. 

[0018] In one embodiment, the sensor housing element 
and the throttle valve housing may be coupled to each other. 
The coupling may be realiZed through any methodology 
knoWn in the art including, but not limited to, screWs, an 
additional bar, or the like. 

[0019] In one embodiment, the ?rst, second, and third 
partial ring stator segments may include a ferrous material. 
Select steels or any other suitable material may also be used. 
In this embodiment, the partial ring magnet segment and the 
third partial ring stator element may be shaped as a single 
piece. Subsequently, the partial ring magnet segment may be 
con?gured as a magnet of opposite polarity using magne 
tiZing procedures as knoWn in the art. 

[0020] In one embodiment, the transmission may be con 
?gured conventionally or With magnetic gearing. The trans 
mission may include the folloWing components: a toothed 
gear segment, a motor bevel gear coupled to the drive unit, 
an intermediate bevel gear, and an adjusting bevel gear that 
may be coupled to the intermediate bevel gear and Which 
may be held rotatably in the sensor housing element. The 
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toothed gear segment may engage the adjusting bevel gear, 
and the motor bevel gear may engage the intermediate bevel 
gear. 

[0021] In one embodiment, the drive unit may be a motor 
that is at least partially enclosed by the sensor housing 
element. HoWever, it is also possible that the motor, Which 
may be enclosed by an eXternal housing, may be coupled to 
the cap housing element. In both embodiments, a con?gu 
ration results that may be coupled in an easy manner to a 
separately manufactured throttle valve unit. 

[0022] Further advantages accomplished through the 
present invention reside in particular in that the transmis 
sion, the stationary, and the mobile unit may be contained 
together in a housing cap element. This makes it possible to 
pre-assemble and manufacture this component indepen 
dently from the location of the manufacturer of the throttle 
valve unit. The fully equipped cap housing element may be 
easily adapted and coupled to a Wide variety of different 
throttle valve units. Another rather signi?cant advantage is 
that the mobile unit may be retained in the toothed Wheel 
segment of the transmission. This saves space and simpli?es 
the adjustment of the mobile unit. The ring magnet that is 
con?gured in the shape of a partial ring may be easily 
retained in the toothed Wheel segment, and a positive 
interaction betWeen these ring magnets and partial stator 
ring segments is guaranteed. The toothed Wheel segment, 
Which can be used instead of a fully circular toothed Wheel, 
secures the ?rm position and the function of the sensor. 

[0023] The partial stator ring segments and the partially 
ring-shaped ring magnets may be partially arranged side 
by-side in the same plane. The ring magnet segment moves 
like a sickle into the air gap opening betWeen the tWo partial 
stator ring segments, and at the same time at least one 
Hall-IC probe is positioned in the stator distancing gap. 

[0024] The partial stator ring segments and the ring mag 
net segment may also be arranged to be positioned one on 
top of the other. In this con?guration, the ring magnet 
segment moves Within the air gap opening betWeen the tWo 
partial stator ring segments. One of the tWo partial stator ring 
segments is subdivided into tWo subdivisions, leaving the 
distancing gap open betWeen them in Which at least one 
Hall-IC probe is positioned. In the stator distancing gap one, 
tWo, or more Hall-IC probes may be positioned. Providing 
several Hall-IC probes, on the one hand, increases functional 
reliability through redundant systems, and on the other hand, 
potential gradients of the Hall-IC probes that are offset from 
each other by a certain angle may be registered and dis 
played. 

[0025] The toothed Wheel segment may be made from 
plastic material into Which the ring magnet may be molded. 
The cap housing element may also be made from plastic 
material into Which the partial stator ring segments or the 
subdivided partial stator ring segments may be at least 
partially molded. This secures the structural integration of 
these parts that are very important for the function and 
measuring precision of the angular rotation sensor. In this 
manner, production effort is reduced to a minimum. These 
elements may be precisely adjusted, making subsequent 
adjustments super?uous. 

[0026] The toothed Wheel segment may be connected 
inside the cap housing element by a spring element that is 
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also contained in the cap housing element. This guarantees 
that When the drive unit is switched off or if the throttle valve 
shaft does not move, the sensor is moved to a Well de?ned 
end position. 

[0027] The connection betWeen the housing cap element 
and the throttle valve housing may be accomplished in at 
least tWo Ways, although other Ways Will be apparent to 
those having skill in the art With the bene?t of the present 
disclosure. In one embodiment, the housing cap element 
may be put on top of the throttle valve housing, thus forming 
a complete housing. When putting the cap doWn simulta 
neously, the toothed Wheel segment is plugged onto the 
throttle valve shaft. The completely equipped, readily sup 
plied housing cap element thus requires only one assembly 
manipulation in order to attach it to the throttle valve unit, 
producing in this manner a functional Whole. In another 
embodiment variant, the housing cap element encloses all 
functional units, i.e., the transmission, the partial stator ring 
segments, the subdivided partial stator ring segments (if 
these are used), one or several Hall-IC probes, and the 
ring-segment-shaped ring magnet. This housing cap element 
is coupled to the throttle valve housing by a bracket or other 
device, so both parts form a unit. 

[0028] The transmission may be realiZed as a conventional 
transmission or as a planetary gear. In one embodiment, the 
transmission includes a the toothed Wheel segment, a motor 
sprocket Wheel that is coupled With the drive unit, an 
intermediate sprocket Wheel, and an adjusting sprocket 
Wheel coupled to the intermediate sprocket Wheel that can be 
rotatably retained in the cap housing element, With the 
toothed Wheel segment engaging the adjusting sprocket 
Wheel, and With the motor sprocket Wheel engaging the 
intermediate sprocket Wheel. 

[0029] In one embodiment, the drive unit may be a motor 
that is at least partially enclosed by the cap housing element. 
HoWever, it is also possible to couple the motor, Which is 
enclosed in an eXternal housing, With the cap housing 
element. In both cases, a structural unit results that can be 
connected in a simple Way With a separately manufactured 
throttle valve unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The folloWing draWings form part of the present 
speci?cation and are included to further demonstrate certain 
aspects of the present invention. The invention may be better 
understood by reference to one or more of these draWings in 
combination With the detailed description of speci?c 
embodiments presented herein. In the ?gures beloW, like 
reference numerals have been applied to like elements. 
HoWever, the use of different reference numerals should not 
be interpreted as necessarily implying dissimilar elements. 

[0031] FIG. 1a shoWs a ?rst embodiment of an angular 
rotation sensor device With an open sensor housing element 
coupled to a throttle valve unit in a schematic perspective 
vieW. 

[0032] FIG. 1b shoWs a detailed vieW of an angular 
rotation sensor device according to FIG. 1a. 

[0033] FIG. 2a shoWs a second embodiment of an angular 
rotation sensor device With an open sensor housing element 
connected to a throttle valve unit in a schematic perspective 
vieW. 
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[0034] FIG. 2b shoWs a detailed vieW of an angular 
rotation sensor device according to FIG. 2a. 

[0035] FIG. 3 shoWs a ?rst embodiment of a throttle valve 
angular rotation sensor that is ?rmly coupled to a throttle 
valve unit With an open cap housing element in a schematic 
perspective vieW. 

[0036] FIG. 4 shoWs a second embodiment of a throttle 
valve angular rotation sensor that is coupled With a throttle 
valve unit With an open cap housing element in a schematic 
perspective vieW. 

[0037] FIG. 5 shoWs a throttle valve angular rotation 
sensor according to FIG. 3 in a schematic side vieW. 

[0038] FIG. 6 shoWs a throttle valve angular rotation 
sensor according to FIG. 3 in a schematic bird’s eye vieW. 

[0039] FIG. 7 shoWs a throttle valve angular rotation 
sensor according to FIG. 3 in a schematic rear vieW. 

[0040] FIG. 8 shoWs an enlarged detail of a throttle valve 
angular rotation sensor according to FIGS. 3 and 5-7 in a 
schematic bird’s eye vieW. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0041] In FIG. 1a, a throttle valve angular rotation sensor 
is shoWn With an angular rotation sensor device 100. It 
includes an angular rotation sensor device and a throttle 
valve unit including a throttle valve housing 7 and a throttle 
valve 8 that is retained in the throttle valve housing 7 and can 
be adjusted via a throttle valve shaft 10. A sensor housing 
element 6, Which carries a motor 9, is arranged on the 
throttle valve housing 7. The sensor housing element 6 may, 
in one embodiment, be manufactured as an enclosed com 
ponent but it Will be understood that it may be manufactured 
in many different manners. For instance, in another embodi 
ment, it may be manufactured as an open component, as 
shoWn in FIG. 1a, that may be subsequently closed With a 
separate cap. 

[0042] The sensor housing element 6 contains a transmis 
sion 1, a stationary unit 2, 3, 4, and a rotating unit 3‘, 5 of 
an angular rotation sensor. The transmission 1 may be 
con?gured as a conventional transmission or as a planetary 
gear. It includes a motor bevel gear 13 that is coupled to a 
shaft of the motor 9. The motor bevel gear 13 engages the 
intermediate bevel gear 12, beloW Which an adjusting bevel 
gear 14 is positioned. The adjusting bevel gear 14 engages 
a toothed gear segment 11 that is coupled to the throttle 
valve shaft. The toothed gear segment may be con?gured as 
a circular disc that features toothing 17 (See FIG. 2a for a 
better vieW) in one segment. 

[0043] The con?guration of the stationary and the moving 
units is important. As shoWn in FIG. 1b in particular, the 
stator unit is formed by tWo opposing partial ring stator 
segments 2 and 3. The partial ring stator segments 2 and 3 
are retained in a sensor housing element 6. BetWeen the tWo 
partial ring stator segments 2 and 3, there is a distancing gap 
16 at the end of Which, as FIG. 1a shoWs, there is a 
Hall-effect IC sWitch (ASIC) 4. 

[0044] The partial toothing 17 of toothed gear segment 11 
engages the adjusting bevel gear 14. The toothed gear 
segment 11 is coupled to a spring that is retained in the 
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sensor housing element 6. This guarantees that the toothed 
gear segment 11 always rotates to a de?ned end position. By 
rotating the toothed gear segment 11 to the given end 
position, it is guaranteed that the angular rotation sensor 
device 100 also assumes a de?ned end position. 

[0045] A partial ring magnet segment 5, and behind it a 
partial ring stator segment 3‘, are molded into the toothed 
gear segment 11 in an appropriate and precise position. The 
partial ring magnet segment 5 and the partial ring stator 
segment 3‘ may be shaped as one piece out of a ferrous 
material. The section containing the partial ring magnet 
segment 5 is then formed by means of a magnetiZing process 
as is knoWn in the art. The partial ring magnet segment 5 
may be magnetiZed With opposite polarity. In this manner, 
the total height of construction of the angular rotation sensor 
device may be reduced by approximately half. The toothed 
gear segment 11 itself may be made from plastic material so 
that both segments 3‘ and 5‘ may be molded With great 
precision and in the eXact position. 

[0046] The tWo partial ring stator segments 2 and 3, and 
the partial ring stator segment 3‘ and the partial ring magnet 
segment 5, are con?gured as segments of a circle. In one 
embodiment, the segment of a circle has an angle that may 
be betWeen about 80° and about 180° although other ranges 
of angles may be suitable as Well. As a result of tests, it has 
been established that a greater than about a quarter circle 
segment of about 115° produces the most accurate measur 
ing results. This produces tWo opposing, sickle-shaped con 
?gurations. 

[0047] When rotating the toothed gear segment 11, the 
sickle-shaped con?guration formed by the tWo partial ring 
stator segments 2 and 3, beginning With the tip of its sickle, 
and the sickle-shaped con?guration formed by the partial 
ring magnet segment 5 and the third partial ring stator 
segment 3‘, move past each other leaving an air gap 15 
betWeen them. The Zero position of the toothed gear segment 
11 is shoWn in FIG. 1a. In this position, the tips of the tWo 
sickles 2 and 3, and 3‘ and 5, overlap each other only 
minimally. When the toothed gear segment rotates into its 
end position, the tWo partial ring stator segments 2 and 3 
rotate enough to assume an almost completely overlapping 
position With the partial ring magnet segment 5 and the 
partial ring stator segment 3‘ located behind it. The Hall 
effect IC sWitch (ASIC) 4 is positioned at the end of the 
movement, as FIG. 1a illustrates. Rotating the tWo sickle 
shaped units against each other from the Zero position to the 
end position generates a variable Hall voltage that corre 
sponds to the various angle positions. 

[0048] In an angular rotation sensor device shoWn in 
FIGS. 2a and 2b, the transmission 1 and also the toothed 
gear segment 11 of the transmission are con?gured in a Way 
similar to that in FIG. 1a. Also, the toothed gear segment is 
coupled to the sensor housing element With a spring that also 
guarantees a de?ned end position. 

[0049] The difference betWeen the angular rotation sensor 
device 200 and the angular rotation sensor device 100 is 
clari?ed by FIG. 2b. Here, it becomes clear that the indi 
vidual segments 2, 3, 3‘, 4 and 5 are positioned in a vertical 
arrangement, one above the other. 

[0050] In one embodiment, the partial ring stator segment 
2 and the partial ring stator segment 3 are at least partially 
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molded into the sensor housing element 6. BetWeen them, 
there is the stator distancing gap 16, in Which the Hall-effect 
IC sWitch (ASIC) 4 is positioned. As in device 100, not only 
one, but tWo Hall-effect IC sWitches 4 may be positioned in 
the stator distancing gap 16. This makes it possible to 
measure tWo angularly-offset voltages. The second probe 4, 
hoWever, may also be installed for reasons of redundancy, 
thus signi?cantly increasing reliability and measuring pre 
cision. If the sensor housing element 6 features a separate 
cap, the tWo partial ring stator segments 2 and 3 may be 
molded into this cap. 

[0051] The partial ring stator segment 3‘, and above it the 
partial ring magnet segment 5, may be molded into the 
toothed gear segment 11 and retained in this manner. There 
is an air gap 15 betWeen the partial ring stator segment 5 and 
the tWo partial ring stator segments 2 and 3. Here too, the 
tWo partial ring stator segments 2, 3, and 3‘ may be made out 
of ferrous material, Which has been labeled With the desig 
nation Fe, the symbol for iron. The partial ring stator 
segment 3‘ and the partial ring magnet segment S may be 
molded as one piece, as is also the case in the angular 
rotation sensor device 100. The partial ring magnet segment 
5 may be magnetiZed With opposite polarity, Which has the 
positive effect of reducing the entire height by approxi 
mately half. 

[0052] FIG. 2a shoWs that here too, tWo sickle-shaped 
con?gurations are generated that move more than a quarter 
of a circle With a length that can be betWeen about 80° and 
about 1800 (or other ranges) but is here advantageously 
about 115°. 

[0053] When these tWo sickle-shaped formations are 
rotated, the tip of the sickle formed by the ring magnet 
segment 5 and the partial ring stator segment 3‘ rotates 
underneath the sickle formed by the tWo partial ring stator 
segments 2 and 3. When the toothed gear segment rotates 
from a Zero position to an end position, the tWo sickles 3‘ and 
5, and 2 and 3, are at least partially opposite (i.e. their tips 
overlap someWhat) alloWing the measurement of a starting 
value. When the toothed gear segment 11 rotates into its end 
position, the loWer sickle formed by the partial ring stator 
segment 3‘ and the partial ring magnet segment 5 is posi 
tioned completely underneath the other sickle (i.e. almost 
completely overlapping). 
[0054] The motor 9 may either be enclosed in the sensor 
housing element 6 or it may be coupled to it separately. The 
sensor housing element 6 that contains either the angular 
rotation sensor device 100 or the angular rotation sensor 
device 200 may be formed in the folloWing Way: the sensor 
housing element may be a complete housing that is closed 
separately With a cap. This housing may be attached directly 
to the throttle valve housing 7, as shoWn in FIGS. 1a and 2a. 
The sensor housing element 6 con?gured in this Way, 
hoWever, may also be coupled to the throttle valve housing 
7 by means of connecting elements. When setting it on the 
throttle valve housing in this manner, the toothed gear 
segment 11 may be plugged onto the throttle valve shaft 10. 

[0055] In another embodiment, the sensor housing ele 
ment may be con?gured like a cap that can close the throttle 
valve housing 7. In such an embodiment, the toothed gear 
segment may be plugged onto the throttle valve shaft 10. 

[0056] The tWo embodiments mentioned above have the 
advantage that the angular rotation sensor devices 100 or 
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200 (With and Without accessories such as a transmission, a 
motor unit, etc.) may be assembled at a site that is different 
from the site Where the throttle valve unit With the throttle 
valve housing 7 and the throttle valve 8, Which is held 
rotatably by the throttle valve shaft 10 in the housing 7, is 
assembled. In addition, another important advantage is that 
the total height of the angular rotation sensor device may be 
reduced by nearly half due to its con?guration. In this 
manner, the space that is available in a motor compartment 
may be optimiZed. Molding the essential parts of the angular 
rotation sensor device into the sensor housing element 6 or 
into the toothed gear segment 11 reduces the assembly effort 
and the assembly time in comparison to conventional 
devices. 

[0057] In FIG. 3, a throttle valve angular rotation sensor 
120 is shoWn. It includes a throttle valve unit including a 
throttle valve housing 27 and a throttle valve 28 that is 
adjustably retained via a throttle valve shaft 30 in a throttle 
valve housing 27. 

[0058] As FIGS. 3-7 shoW, a cap housing element 26 
carrying a motor 29 is positioned on top of the throttle valve 
housing 27. The cap housing element 26 may be manufac 
tured as a closed component. It can also be manufactured in 
an open con?guration that is then closed by a separate cap. 
In the cap housing element are contained a transmission 21, 
a stationary unit 22, 23, 24 and a rotating unit 25. 

[0059] The transmission 21 may be con?gured as a con 
ventional transmission or as a planetary gear. It includes a 
motor sprocket Wheel 33 that is coupled to the shaft of the 
motor 29. The motor sprocket Wheel operates in conjunction 
With an intermediate sprocket Wheel 32 to the bottom side 
(see also FIG. 8) of Which an adjusting sprocket Wheel 34 
is positioned. The adjusting sprocket Wheel 34, on its part, 
operates in conjunction With a toothed Wheel segment 31 
that is coupled With the throttle valve shaft. 

[0060] The con?guration of the stationary and the mobile 
units is very important. As FIG. 8 shoWs, the stationary unit 
is formed by tWo partial stator ring segments 22 and 23 that 
are positioned opposite from each other. The partial stator 
ring segments 22 and 23 are retained in the housing element 
26. An air gap 35 exists betWeen the tWo partial stator ring 
segments 22 and 23 that is simultaneously a stator distancing 
gap and at the end of Which a Hall-IC probe (ASIC) 24 is 
positioned. 

[0061] The toothed Wheel segment 31 engages the adjust 
ing sprocket Wheel 34 over approximately one third of its 
circumference With both toothed Wheels having toothing 37. 
The toothed Wheel segment 31 is coupled by a spring that is 
retained in the cap housing element 26. This guarantees that 
the toothed Wheel segment 31 is alWays rotated into a 
de?ned end position. When rotating the toothed Wheel 
segment 31 into the end position, it is made sure that the 
throttle valve angular rotation sensor 120 also assumes a 
de?ned end position. 

[0062] Opposite from the toothed segment of the toothed 
Wheel segment 31, another circular segment is positioned 
that maintains a distance to the partial stator ring segment 
23. Into one side of this segment, a ring magnet 25 is molded 
that is con?gured in the shape of a segment of a circle. Since 
the toothed Wheel segment 31 may be made out of plastic 
material, the ring magnet 25, that is con?gured in the shape 
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of a segment of a circle, may be molded in precisely the 
correct position. When the toothed Wheel segment 31 rotates 
the ring magnet, con?gured in the shape of a half circle, it 
moves like a sickle into the gap marked With designations 35 
and 36, and in this manner generates a variable Hall voltage. 

[0063] In a throttle valve angular rotation sensor 220, 
shoWn in FIG. 4, the transmission 21 and also the toothed 
Wheel segment 31 of the transmission are con?gured as 
shoWn in FIG. 3. HoWever, here the partial stator ring 
segments 22 and 23, and the ring magnet 25, are not 
positioned in the same plane, but vertically on top of each 
other. Speci?cally, the partial stator ring segment 22 is 
subdivided into tWo sub-partial stator ring segments 22.1 
and 22.2 (not shoWn). BetWeen the tWo sub-partial stator 
ring segments 22.1 and 22.2, the stator distancing gap 36 
opens up into Which the Hall-IC probe (ASIC) 24 is inserted. 
It is also possible to create tWo gaps 36 by further subdi 
viding the partial stator ring segment 22, and in this manner 
to be in a position to register tWo output potential gradients 
of the Hall-IC probe that are offset by a certain angle. 

[0064] An air gap 35 opens betWeen the tWo sub-partial 
stator ring segments 22.1 and 22.2 and the partial stator ring 
segment 23, positioned beloW them. The ring magnet 25 
moves in this air gap and is retained by the toothed Wheel 
segment 27. By molding the ring magnet 25 into the toothed 
Wheel segment 31 that is made out of plastic material, and 
by molding the sub-partial stator ring segments 22.1 and 
22.2 and the partial stator ring segment 23 into the cap 
housing element 6 that is also molded from plastic material, 
the precise adjustment of the parts of the sensor that are 
important for the exactness of measurements may be 
secured. 

[0065] The cap housing element 26 may be con?gured like 
the housing cap that contains the described parts of the 
sensor 120 or 220. In addition, the cap housing element 26 
may also contain the motor 29. HoWever, it is also possible 
to enclose the motor 29 in a separate housing Which is then 
?anged to the throttle valve housing 27. A throttle valve 
angular rotation sensor 120 or 220 With such a throttle valve 
housing 27 may be manufactured in a location that is 
different from that Where the throttle valve unit is manufac 
tured, and can be subsequently put on the throttle valve unit. 
When putting the cap housing element 26 on the throttle 
valve housing 27 simultaneously, the throttle valve shaft 
engages the toothed Wheel segment 31 or a clutch unit, 
permitting the sensor to be combined With the throttle valve 
in a single manipulation. 

[0066] In other embodiments, it is possible to manufacture 
the cap housing element 26 as a ?at cylindrical box that may 
be closed With a separate cap, as shoWn in FIGS. 3 and 4, 
and that also contains the described elements of the throttle 
valve angular rotation sensor 120 or 220. In this case, it is 
possible to connect the cap With the throttle valve housing by 
plugging one onto the other While at the same time engaging 
the throttle valve shaft of the throttle valve. But it is also 
possible to prefabricate the throttle valve housing and the 
cap housing element as a unit and subsequently equip them 
as required. 

[0067] All of the methods and apparatus disclosed and 
claimed herein can be made and executed Without undue 
experimentation in light of the present disclosure. While the 
techniques of this invention have been described in terms of 
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speci?c embodiments, it Will be apparent to those of skill in 
the art that variations may be applied to the techniques 
described herein Without departing from the concept, spirit 
and scope of the invention. All such modi?cations apparent 
to those skilled in the art are deemed to be Within the spirit, 
scope and concept of the invention as de?ned by the 
appended claims. 

What is claimed is: 
1. A position device for a throttle valve unit, comprising: 

a throttle valve; 

a throttle valve shaft con?gured to hold the throttle valve; 

a housing unit con?gured to contain the throttle valve; and 

a Hall-effect angular rotation sensor adjacent the throttle 
valve shaft, the Hall-effect angular rotation sensor 
comprising: 

a stationary unit; 

a moving unit moveable relative to the stationary unit; 

a drive unit; and 

a transmission positioned betWeen the moving unit and 
the drive unit; 

Wherein the housing unit is con?gured to at least partially 
enclose the stationary unit and the moving unit; 

Wherein the stationary unit includes a ?rst and a second 
partial ring stator segment that are at least partially 
retained in the housing unit, leaving a stator distancing 
gap in Which at least one Hall-effect IC sWitch is 
positioned; and 

Wherein the moving unit includes (a) a partial ring magnet 
segment that is at least partially distanced from the ?rst 
and second partial ring stator segments by an air gap 
and (b) a third partial ring stator segment positioned 
behind and opposite the air gap, and Wherein the 
moving unit is at least partially retained in a toothed 
gear segment of the transmission. 

2. The device of claim 1, Wherein the throttle valve and 
the throttle valve shaft are retained in a throttle valve 
housing of the housing unit. 

3. A Hall-effect angular rotation sensor device, compris 
mg: 

a housing unit; 

a stationary unit; and 

a moving unit moveable relative to the stationary unit; 

Wherein the stationary and the moving units are at least 
partially enclosed by the housing unit; 

Wherein the stationary unit includes a ?rst and a second 
partial ring stator segment that are at least partially 
retained in the housing unit, leaving a stator distancing 
gap in Which at least one Hall-effect IC sWitch is 
positioned; and 

Wherein the moving unit includes (a) a partial ring magnet 
segment that is at least partially distanced from the ?rst 
and the second partial ring stator segments by an air gap 
and (b) a third partial ring stator segment positioned 
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behind and opposite the air gap, and Wherein the 
moving unit is at least partially retained in a rotatable 
element. 

4. The device of claim 3, Wherein the rotatable element 
comprises a toothed gear segment of a transmission that is 
retained on a throttle valve shaft of a throttle valve. 

5. The device of claim 3, Wherein the ?rst and the second 
partial ring stator segment, the partial ring magnet segment, 
and the third partial ring stator segment lie in a plane at least 
partially side by side. 

6. The device of claim 3, Wherein the ?rst and the second 
partial ring stator segments, the partial ring magnet segment, 
and the third partial ring stator segment are positioned side 
by side. 

7. The device of claim 3, Wherein the rotatable element is 
con?gured to rotate from a Zero position to an end position, 
and Wherein the partial ring magnet segment and the third 
partial ring stator segment assume a position relative to the 
?rst and second partial ring stator segments in Which they 
are positioned at least partially overlapping each other in the 
Zero position and almost completely overlapping each other 
in the end position. 

8. The device of claim 3, Wherein the lengths of the ?rst 
and the second partial ring stator segments as Well as the 
partial ring magnet segment and the third partial ring stator 
segment comprise a circle segment betWeen about 80° and 
about 180°. 

9. The device of claim 3, Wherein the partial ring magnet 
segment comprises a magnet With opposite polarity. 

10. The device of claim 3, Wherein the partial ring stator 
segments, the partial ring magnet segments, the Hall-effect 
IC sWitch, and the rotatable element are at least partially 
enclosed by a sensor housing element of the housing unit. 

11. The device of claim 10, Wherein the sensor housing 
element is constructed from a plastic material into Which the 
?rst and the second partial ring stator segments are at least 
partially molded. 

12. The device of claim 10, Wherein the sensor housing 
element is con?gured to be placed on a throttle valve 
housing and the rotatable element is con?gured to be 
plugged onto a throttle valve shaft. 

13. The device of claim 12, Wherein the sensor housing 
element is con?gured as a cap housing element. 

14. The device of claim 12, Wherein the sensor housing 
element is con?gured to be closed With a cap into Which the 
?rst and the second partial stator ring elements are at least 
partially molded. 

15. The device of claim 3, Wherein the rotatable element 
is coupled to a spring element contained in the housing. 

16. The device of claim 3, Wherein the rotatable element 
is constructed from a plastic material into Which the third 
partial ring stator segment and the partial ring magnet 
segment are at least partially molded. 

17. The device of claim 3, Wherein the ?rst, the second, 
and the third partial stator ring elements comprise a ferrous 
material. 

18. The device of claim 3, Wherein the third partial ring 
stator segment and the partial ring magnet segment are 
integral and Wherein the partial magnet ring element is 
manufactured by a magnetiZing process. 

19. The device of claim 3, Wherein the rotatable element 
comprises: 

a toothed gear segment; 
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a motor bevel gear coupled to a drive unit; 

an intermediate bevel gear; and 

an adjusting bevel gear coupled to the intermediate bevel 

20.ggariiadjusting device for a throttle valve unit, compris 
mg: 

a throttle valve; 

a throttle valve shaft; 

a throttle valve housing; and 

a Hall-effect angular rotation sensor device coupled With 
the throttle valve shaft, the Hall effect angular rotation 
sensor device comprising: 

a stationary unit; 

a mobile unit moveable in relation to the stationary 
unit; 

a drive unit; 

a transmission positioned betWeen the mobile unit and 
the drive unit; and 

a housing element that at least partially encloses the 
stationary unit, the mobile unit, and the transmission; 

Wherein the transmission, the stationary unit, and the 
mobile unit are contained in a cap housing element; 

Wherein the stationary unit includes at least tWo partial 
stator ring segments positioned at a distance from each 
other to leave an air gap and at least one stator 
distancing gap betWeen them; and 

Wherein the mobile unit includes a ring magnet contained 
in a toothed Wheel segment of the transmission, the ring 
magnet being con?gured to move at least partially in 
the air gap. 
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21. The device of claim 20, Wherein the partial stator ring 
segments and the ring magnet are positioned in the same 
plane at least partially side-by-side. 

22. The device of claim 20, Wherein the partial stator ring 
segments and the ring magnet are positioned vertically one 
on top of the other. 

23. The device of claim 20, Wherein the stator distancing 
gap and the air gap are integral. 

24. The device of claim 20, Wherein the toothed Wheel 
segment is constructed from plastic material into Which the 
ring magnet is at least partially molded. 

25. The device of claim 20, Wherein the cap housing 
element is constructed from plastic material into Which the 
partial stator ring segments are at least partially molded. 

26. The device of claim 20, Wherein the toothed Wheel 
segment is coupled to a spring element. 

27. The device of claim 20, Wherein the cap housing 
element is con?gured to be plugged onto the throttle valve 
housing, and Wherein the toothed Wheel segment is con?g 
ured to engage the throttle valve shaft. 

28. The device of claim 20, Wherein the transmission 
comprises: 

a toothed Wheel segment; 

a motor sprocket Wheel coupled With the drive unit; 

an intermediate sprocket Wheel; and 

an adjusting sprocket Wheel coupled to the intermediate 
sprocket Wheel. 

29. The device of claim 20, Wherein the drive unit 
comprises a motor that is at least partially enclosed by the 
cap housing element. 


