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Description 

_ The invention relates to a device comprising an 
vctrical actuator, a current source, and an actuat­
ing unit, which actuator comprises a first actuator 
body having two diametrally opposed permanent­
magnetic poles and a soft-magnetic second ac­
tuator body which is coaxial with the first actual 
body and which comprises at least three circum­
ferentially equispaced teeth, each provided with an 
energizing coil arranged around the relevant tooth, 
the first actuator body and the second actuator 
body cooperating with each other via an air gap 
and being pivotable through a angle relative to one 
another about a pivotal axis, as set out in the 
precharacterising portion of claim 1 

Such a device is known from US-A-4,447,793 
verewith inco~orated b~ reference) a~d has an 

actuator comprising a circularly cyllndncal stator 
surrounding a non-circularly cylindrical rotor having 
a north pole ad a diametrally opposed· south pole. 
The stator comprises a stator body having three 

. stator teeth and three energizing coils. The stator 
teeth, which extend in radial directions relative to 
the rotor, form angles of 120• between them and 
have curved tooth surfaces, a narrow passage be­
ing formed between every two adjacent tooth sur­
faces. Together with the poles of the rotor, which is 
flattened at opposite sides of the poles, the tooth 
surfaces define an air gap. 

The energizing coils arranged around the ac­
tuator teeth of the known device each comprise two 
bifilar windings and a single third winding. The 
energizing coils are coupled to a d.c. source via a 
change-over switch, to energize one of the 6ifi'iar 
windings and the non-befilar winding at the same 

(,_,,,Tie. This energizing method results in two stable 
~-rotor positions. 

The actuator of the known device has a torque­
angle characteristic which is such that the rotor 
torque is maximal midway between the two stable 
positions and is minimal in the two stable positions. 
As a result of this, the known device is suitable for 
the actuation of a switch having two discrete posi­
tions, as is stated in said OS Patent Specification, 
but the gown device gives rise to problems if it is 
used in a control system in which a control mem­
ber is· to be set continuously and in a well-defined 
manner to any operating point situated between an 
initial position and an end position, as for example 
in the case of a control valve which is pivotable 
through an angle of for example 90 • in a gas or 
liquid filled system. 

Another drawback of the known actuator is that 
in order to combat detent torques, the tooth sur­
faces have tangential dimensions which are so 
large that arranging the coils around the teeth 
during manufacture of the actuator is complicated 

as a result of the small amount of space available 
between the adjacent tooth surfaces. A further dis­
advantage is that the stator body is made up of 
various parts. 

5 It is an object of the invention to provide a 
device of the type defined in the opening para­
graph which enables a control member of a control 
system to be set to any position within its control 
rage in a accurately defined manner. Moreover, the 

10 invention aims at construction the actuator of the 
device in such a way that it is largely free from 
detent torques and can be of a simple and robust 
construction. 

To this end the device in accordance with the 
15 invention is characterized in that the device com­

prises a control unit for dividing a limited operating 
range of the actuating unit into a plurality of sub­
ranges and, depending on said sub-ranges, control­
lably feeding a current through one of the energiz-

20 ing coils, through at least two but not all the en­
ergizing coils, and through all the energizing coils, 
respectively, which control unit is electrically coup­
led between the actuating unit and the current 
source, during operation the control unit controlling 

25 the current source as function of said sub-ranges 
for positioning said actuating bodies relative to one 
another in positions of equilibrium within said an­
gle. 

An advantage of the device in accordance with 
so the invention is that it enables the torque-angle 

characteristics of the actuator to ·be utilized for 
positioning a control member of a control system in 
such a way that the control member can be set 
unambiguously to all positions of its control range. 

35 If the load of the control member Increases as a 
function of the displacement of the control mem­
ber, the device in accordance with the invention 
also enables the torque to be increased as a func­
tion of the displacement, so that In an end position 

40 of the control member a comparatively large torque 
is available, enabling said end position to be 
reached with a minimal power. 

In an embodiment of the device in accordance 
with the invention, in which the number of teeth 

45 and the number of energizing coils of the actuator 
is three, the number of sub-ranges is three. In this 
device the actuator has three distinctly different 
torque-angle characteristics. Since the control unit 
divides the operating range of the actuating unit 

50 into three sub-ranges an optimum use can be 
made of said characteristics when the appropriate 
current is successively fed through one energizing 
coil, two energizing coils and three energizing f?Oils. 

An embodiment of the device, in which the 
56 detent torque of the actuator is drastically mini­

mized, is characterized in that the first actuator 
body of the actuator is at least substantially cir­
cularly cylindrical and is diametrally magnetized. 
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The sinusoidal variation of the magnet field. around 
the first actuator body of this construction in con­

junction with the rotational symmetry of the second 
\..._.,;actuator body assists in preventing detent torques. 

· Generally, the actuator will be a three-phase 
electromagnetic drive unit, in which for practical 
reasons the first actuator body of the actuator will 
preferably be a pivotable body. Obviously, the sec­
ond actuator body then functions as a stator body. 

It is to be noted that GB-A-1 50 376 discloses 
a actuator having a stator formed with a plurality of 

. slots for receiving three 2-pole diametrically wound 
windings and a rotor including short-circuited win­
dings. When one or two windings of the stator are 
energized the rotor moves to adopt a position in 
which the linkage of the short-circuited windings 
with the energized stator windings is minimized. 

\.._.; Limit switches are provided for each stator winding, 
while a series of switches for controlling the ener­
gization of the stator windings is provided. A first 
cam plate is attached to the rotor shaft to operate 
the last . mentioned switches and a second cam 
plate is provided to operate a limit switch. External 
switches are provided to operate two of the win­
dings. All of the mentioned switches are missing in 
the device in accordance with the invention. More­
over the known actuator has not permanent mag­
nets. 

The invention further relates to a method for 
successful use of the device in accordance with the 
invention. The method in accordance with the in­
vention for use of a device comprising an electrical 
actuator, a current source, and an actuating unit, 
which actuatOr comprises a first actuator body hav­
ing two diametrally opposed permanent-magnetic 
poles and a soft-magnetic second actuator body 

0. which is coaxial with the first actuator body and 
· .. · which comprises at least tt)ree circumferentially 

equispaced teeth, each provided with a energizing 
coil arranged around the relevant tooth, the first 
actuator body and the second actuator body coop­
era~ing with each other via an air gap and being 
pivotable through an angle relative to one another 
about a pivotal axis, is characterized in that . a 
control unit electrically couplec:t between the actuat­
ing. unit and the current source is used for dividing 
a limited operating range of the actuating unit into 
a plurality of sub-ranges and, depending on said 
sub-ranges, for controllably feeding a current 
through one of the energizing coils, through at least 
two but not all the energizing coils, and through all 
the energizing coils, respectively, in order to posi­
tion said actuating bodies relative to one another in 
positions of equilibrium within said angle. 

An . advantage of the method in accordance 
with the invention is that a optimum use is made of 
the torque-angle characteristics of the actuator, to 
traverse the entire operating range of a control 

member driven by the actuator with a compara­
tively low average electric input power. This has 
the additional advantage of a minimal heat dissipa­
tion in the energizing coils, which is of particular 

s importance for uses in high-temperature environ­
ments. 

The invention further relates to a apparatus for 
the well-defined control of the flow rate of a gas­
eous or liquid medium, comprising a control unit 

10 which comprises a control member which is rotat­
able through a limited angle. about an axis of rota­
tion, and the device in accordance with the inven­
tion, the. control member being mechanically coup­
led to an actuator shaft of the actuator. The control 

15 member may be coupled directly, for example me­
chanically, to the actuator shaft, the angle through 
which the actuator shaft is operative corresponding 
to the movement, for example a pivotal movement, 
of the control member. Preferably, the control 

20 member will be positioned in such a way relative to 
the actuator shaft that in the end position of the 
control member the actuator still produces a large 
torque. 

The invention will now be described in more 
25 detail, by way of example, with reference to the 

accompanying drawings in which 
Fig. 1 is a cross-sectional view of an embodi­
ment of the actuator of the device in accordance 
with the invention, 

30 Fig. 2 is a longitudinal sectional view, partly an 
elevational view, taken on the line 11-11 in Fig. 1, 
Fig. 3 shows diagrammatically an embodiment 
of the system in accordance with the invention, 
Fig. 4 is a graph representing the output signal 

35 of the actuating unit of the system shown in Fig. 
3 as a function of the position in its operating 
range, 
Fig. 5 is a graph representing the average cur­
rent in each energizing coil of the actuator as a 

40 function of the position in the operating range of 
the actuating unit of the system shown in Fig. 3, 
Fig. 6 is a vector diagram representing the 
torque which can be delivered by the actuator 
shown in Fig. 1 when one, two or three coils are 

45 energized respectively, and 
Fig. 7 shows the three maximum torque-angle 
characteristics of the actuator and the torque­
angle characteristic of a load. 
The actuator 2 of the device in accordance with 

so the invention shown in Fig. 1 comprises a first 
actuator body 1, a second actuator body 3 and a 
housing 4A and 48. The first actuator body 1 
comprises a cylindrical diametrally magnetized 
pivotable permanent-magnet body 5 having a north 

55 pole N and a south pole S. The pivotal body 5 is 
mounted on an actuator shaft 9 by means of a soft­
magnetic sleeve 7, for example made of sintered 
iron, which shaft is supported in two bearings 11 
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and 13 and is pivotable relative to the second 
actuator body 3 about a pivotable axis 15. The 
second actuator body 3 comprises a stator body 

l :'having three radially inwardly directed teeth 19, 
~ and 21 of sintered iron which, in order to 
combat detent torques, are preferably identical to 
one another. If desired, the stator body 17 can also 
be manufactured in a different manner, for example 
by stacking laminations to form one lamination 
assembly. 

The teeth 19, 20 and 21, hereinafter referred to 
as stator teeth, each have a curved tooth surface 
19A, 20A and 21A respectively. The tooth surfaces 
are all situated on the same circularly cylindrical 
imaginary surface and define an air gap 23 relative 
to the pivotable body 5. The three stator teeth 19, 
20 and 21 are of identical shape and dimensions 

V.'d have central ~es which are disposed at an-
. gles of 120° relative to each other, so that the 
stator body 17 may be regarded as an actuator 
part which is at least internally rotationally symmet­
rical. This inter alia enables the tangential passages 
33 between the tooth surfaees 21 A, 22A and 23A to 
be comparatively large. In the present example the 
tangential dimension of each of the tooth surfaces 
is approximately a quarter of the circumferential 
length of said cylindrical imaginary surface. 

Each of the three stator teeth 19, 20 and 21 is 
provided with an energizing coil 29, 30 and 31 
respectively. The coils 29, 30 and 31 comprise a 
plurality of turns arranged around the teeth 19, 20 
and 21 and each have coil leads, not shown, which 
are electrically connected to a current source 35 
(see Fig. 3). Since the passages 33 between the 
teeth are comparatively large the teeth 19, 20 and 
21 can simply be provided with said coils. 

~ .i The ap~aratus in accordance with the i~vention 
'"'"Shown In Fig. 3 can be used, for example, m motor 

cars for controlling a throttle in a carburetor, The 
system comprises an actuating unit 37 having an 
actuating member, for example an accelerator ped~ 
al of a motor car, and a position sensor 39. The 
position sensor 39 may comprise, for example, a 
potentiometer whose output signal is a function of 
the position of the actuating member in its operat­
ing range. The system further comprises a control 
unit 41, for example a microprocessor, which is 
electrically coupled to the actuating unit 37 and 
which is electrically coupled. to the current source 
35. The current source 35 is electrically coupled to 
the energizing coils 29, 30 and 31 of the actuattir 2. 
For this purpose the current source 35 comprises 
three independent outputs 43, 44 and 45, for sepa­
rately applying a controllable current to each coil 
29, 30 and 31. The actuator shaft 9 of the actuator 
2 is mechanically coupled to a shaft 47 of a control 
unit 49. The shaft 47 carries a control member 51, 
for example a valve. In the present example the 

shaft 47 carries a disc 53, which is connected to a 
tension spring 55. The tension spring 55ensures 
inter alia that the control member 51 occupies a 
well-denned initial or rest position when the ac-

5 tuator 2 is not energized. 
The operation of the apparatus in accordance 

with the invention will now be described 
hereinafter. 

When the actuating member of the actuating· 
10 unit 37 is actuated the control unit 41 receives a 

signal from the position sensor 39. The control unit 
is programmed in such a way that the· operating 
range of the actuating unit is divided into three 
sub,ranges, for example as shown in the graph in 

1s Fig. 4, in which the sub-ranges are referenced I, II 
and Ill. The control unit 41 controls the current 
source 35 as a function of the three sub-ranges, for 
example as is illustrated in Fig. 5. 

As is shown in Fig. 5 an energizing coil, for 
20 · example the coil 29, is energized in the sub-range 

I, the current increasing proportionally to a maxi­
mum value at the transition from the first sub.;range 
I to the second sub-range II. This current remains 
constant in the remainder of the operating range. In 

25 the sub-range II a second energizing coil, for exam­
ple the coil 30, is energized proportionally to the 
same constant value at the transition from the sub­
range II to the sub-range fll, after which the current 
remains constant. In the sub-range Ill the energlz-

30 ing coil 31 is also energized proportionally. 
The torque-angle characteristic for the maxi­

mum current strength, hereinafter referred to as the 
maximum torque-angle characteristic, of each en­
ergizing coil 29, 30 and 31 is represented by 

35 vectors 59, 60 and 61 respectively in Fig. 6. The 
lengths of the vectors correspond to the maximum 
torques in the torque-angle characteristics and the 
directions of the vectors correspond to the posi­
tions where the torque having a value zero is 

40 unstable. In Fig. · 7 this position is indicated by the 
numeral 63 for the maximum torque-angle char­
acteristic (59) of the coil 29. 

By feeding the energizing current through the 
coils 29, 30 and 31 as already described with 

45 reference to Fig. 5 and by a suitable combination 
of the vectors, as is illustrated in Fig. 6, the three 
maximum torque-angle characteristics (59), (59 + 
60) and (59 + 60 + 61) are obtained, which are 
phase-shifted relative to one another. In the present 

50 example the shift is up to 30°. 
Fig. 7 also shows the torque~angle characteris­

tic (65) of the load of the control unit 49. The 
torque-angle characteristics (59), (60 + 61) and (59 
+ 60 + 61) obtained by means of the device in 

55 accordance with the invention enable well-defined 
positions of equilibrium to be attained, which posi­
tions are situated between the initial position B and 
the end position E of the control member 51. In the 
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present example the control member 51 rotates 
through an angle of 90° between its initial position 
B and its end position E. 

In order to guarantee that a control member of 
_ --a control unit is· correctly coupled to the actuator 

shaft of the actuator, the actuator may ,be provided 
with mechanical stops to limit the rotary movement 
of the rotary shaft. 

In order to form a closed control circuit the 
apparatus in accordance with the invention may 
comprise an angular-position detector 67, which is, 
for example, mechanically coupled to the shaft 47 
·(see Fig. 3). The angular-position detector 67 sup­
plies a signal which is a function of the position of 
the control member 51. The angular-position detec­
tor 67 is electrically coupled to the control unit 41, 
enabling small deviations from the desired valve 

t-$~ position to be corrected. 
~ . 

Claims 

1. A device comprising 
- an electrical actuator (2), 
- a current source (35), and 
- an actuating unit (37), 

which actuator comprises 
- a first _actuator body (1) having two dia­

metrally opposed permanent-magnetic 
. poles (N, S) and 

- a soft-magnetic second actuator body (3) 
which is coaxial with the first actuatOr 
body and which comprises at least three 
circumferentially equispaced teeth (19, 
20, 21), each provided with an energizing 
coil (29, 30, 31) arranged around the 
relevant tooth, 

the first actuator body and the second actuator 
body cooperating with each other via an air 
gap and being pivotable through an angle rela­
tive to one another about a pivotal axis (15), 
characterized in that 

- the device comprises a control unit (41) 
for dividing a limited operating range of 
the actuating unit (37) into a plurality of 
sub-ranges (I, II, Ill) and, depending on 
said sub-ranges, controllably feeding a 
current through · one of the energizing 
coils, through at least two but not all the 
energizing coils, and through all the en­
ergizing coils (29, 30, 31 ), respectively, 
which control unit is electrically coupled 
between the actuating unit and the cur­
rent source (35), during operation the 
control unit controlling the current source 
as function of said sub-ranges for posi­
tioning said actuating bodies relative to 
one another in positions of equilibrium 
within said angle. 

5 
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2. A device as claimed in Claim 1, in which the 
number of teeth and the number of energizing 
coils of the actuator is three, · characterized in 
that the number of sub-ranges is three, during 

· operation the control unit feeding a current 
succe~ively through one energizing coil, two 
energizing coils and three energizing coils. 

3. A device as claimed in Claim 1 or 2, character­
ized in that the first actuator body of the ac­
tuator is at least substantially circularly cylin­
drical and is diametrally magnetized. 

4. A device as claimed in any one of the Claim 1 
to 3, characterized in that the actuating unit 
cc;>mprises a position sensor which is coupled 
to a movable actuating member of the actuat­
ing unit and which is electrically connected to 
the control unit. 

5. A method for use of a device comprising an 
electrical actuator (2), a current source (35), 
and an actuating unit (37), which actuator com­
prises a· first actuator body (1) having two 

25 diametrally opposed -- permanent-magnetic 
poles (N, $) and a soft-magnetic second ac­
tuator body (3) which is coaxial with the first 
actuator body and which comprises at least 
three circumferentially equispaced teeth (19, 

30 20, 21 ), each provided with an energizing coil 
(29, 30, 31) arranged around the relevant tooth, 
the first actuator body and the second actuator 
body cooperating with each other via an air 
gap and being pivotable through an angle r~la-

35 tive to one another about a pivotal axis (15), 
characterized in that a control unit (41) elec­
trically coupled between the actuating unit and 
the current source (35) ·is used for dividing a 
limited operating range of the actuating unit 

40 (37) into a plurality of sub-ranges {I, II, Ill) and, 
depending on said sub-ranges, for controllably 
feeding a current through one of the energizing 
coils, through at least two but not all the en­
ergizing coils, and through all the energizing 

45 coils (29, 30, 31), respectively, in order to 
position said actuating bodies relative to one 
another in positions of equilibrium within said 
angle. 

50 6. A method as claimed in Claim 5, characterized 
in that 

- in a first sub-range the current to a first 
energizing coil of said coils increases 
proportionally to a maximum value at the 

55 transition from the first s_ub·range to a 
second sub-range, and remains constant 
in the remainder of the operating range, 
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present example the control member 51 rotates 
through an angle of 90° between its initial position 
B and its end position E. 

L;. In order to guarantee that a control member of 
a control unit is correctly coupled to the actuator 
shaft of the actuator, the actuator may be provided 
with mechanical stops to limit the rotary movement 
of the rotary shaft. 

In order to form a closed control circuit the 
apparatus in accordance with the invention may 
comprise an angular-position detector 67, which is, 
for example, mechanically coupled to the shaft 47 
(see Fig. 3). The angular-position detector 67 sup­
plies a signal which is a function of the position of 
the control member 51. The angular-position detec­
tor 67 is electrically coupled to the control unit 41, 
enabling small deviations from the desired valve 

\....; position to be corrected. 

Clalms 

1. A device comprising 
- an electrical actuator (2), 
- a current source (35), and 
- an actuating unit (37), 

which actuator comprises 
- a first actuator body (1) having two dia­

metrally opposed permanent-magnetic 
poles (N, S) and 

- a soft-magnetic second actuator body (3) 
which is coaxial with the first actuator 
body and which comprises at least three 
circumferentially equispaced teeth (19, 
20, 21 ), each provided with an energizing 
co.ii (29, 30, 31) arranged around the 
relevant tooth, 

the first actuator bo~y and the second actuator 
body cooperating with each other via an air 
gap and being pivotable through an angle rela­
tive to one another about a pivotal axis (15), 
characterized in that 

- the device comprises a control unit (41) 
for dividing a limited operating range of 
the actuating unit (37) into a plurality of 
sub-ranges (I, II, Ill) and, depending on 
said sub-ranges, controllably feeding a 
current through one of the energizing 
coils, through at least two but not all the 
energizing coils, and through a11 the en­
ergizing coils (29, 30, 31), respectively, 
which control unit is electrically coupled 
between the actuating unit and the cur­
rent source (35), during operation the 
control unit controlling the current source 
as function of said sul;>-ranges for posi­
tioning. said actuating bodies relative to 
one another in positions of equilibrium 
within said angle. 

2. A device as claimed in Claim 1, in which the 
number of teeth and the number of energizing 
coils of the actuator is three, characterized in 
that the number of sub-ranges is three, during 

6 operation the control unit feeding a current 
succesively through one energizing coil, two 
energizing coils and three energizing coils. 

3. A device as claimed in Claim 1 or 2, character-
10 ized in that the first actuator body of the ac­

tuator is at least substantially circularly cylin­
drical and is diametrally magnetized. 

4. A device as claimed in any one of the Claim 1 
1s to 3, characterized in that the actuating unit 

comprises a position sensor which is coupled 
to a movable actuating member of the actuat­
ing unit and which is electrically connected to 
the control unit. 
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5. ·A method for use of a device comprising an 
electrical actuator (2), a current source (35), 
and an actuating unit (37), which actuator com­
prises a first actuator body (1) having two 
diametrally opposed permanent-magnetic 
poles (N, S) and a soft-magnetic second ac­
tuator body (3) which is coaxial with the first 
actuator body and which comprises at least 
three circumferentially equispaced teeth (19, 
20, 21 ), each provided with an energizing coil 
(29, 30, 31) arranged around the relevant tooth, 
the first actuator body and the second actuator 
body cooperating with each other via an air 
gap and being pivotable through an angle rela­
tive to one another about a pivotal axis (15), 
characterized in that a control unit (41) elec­
trically coupled between the actuating unit and 
the current source (35) is used for dividing a 
limited operating range of the actuating unit 
(37) into a plurality of sub-ranges (I, II, Ill) and, 
depending on said sub-ranges, for controllably 
feeding a current through one of the energizing 
coils, through at least two but not all the en­
ergizing coils, and through all the energizing 
coils (29, 30, 31 ), respectively, in order to 
position said actuating bodies relative to one 
another in positions of equilibrium within said 
angle. 

6. A method as claimed in Claim 5, characterized 
in that 

- in a first sub-range the current to a first 
energizing coil of said coils increases 
proportionally to a maximum value at the 
transition from the first sub-range to· a 
second sub-range, and remains constant 
in the remainder of the operating range, 
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in a second sub-range a second energiz­
ing coil is energized proportionally to a 
constant value at the transition from the 
second sub-range to a third sub-range, 
after which 

- in a third sub-range a third energizing 
coil is energized proportionally. 

7. An apparatus for a well-defined control of the 
flow rate of a gaseous or liquid medium, com­
prising 

- a control unit (41) which comprises a 
control member (51) which is rotatable 
through a limited angle about an axis of 
rotation, and 

- a device comprising an electrical actu­
ator (2), a current source (35), and an 
actuating unit (37), 

which actuator comprises 
- a first actuator body (1) having two dia· 

metrally opposed permanent-magnetic 
poles (N, S) and 

- a soft-magnetic second actuator body (3) 
which Is coaxial with the first actuator 
body and which comprises at least three 
circumferentially equispaced teeth (19, 
20, ~1), each provided with an energizing 
coil (29, 30, 31) arranged around the 
relevant tooth, 

the first actuator body and the second actuator 
body cooperating with each other via an air 
gap and being pivotable through an angle rela­
tive to one another about a pivotal axis (15), 
which device comprises the control unit (41) 
for dividing the limited operating range of the 
actuating unit (37) into a plurality of sub-ranges 
(I, II, Ill) and, depending on said sub-r!lnges, 
controllably feeding a current through one of 
the energizing coils, through at least two but 
not all the energizing coils, and through all the 
energizing coils (29, 30, 31 ), respectively, 
which control unit is electrically coupled ·be­
tween the actuating Linit and the current source 
(35), di.iring operation the said sub-ranges for 
positioning said actuating :bodi$s relative to 
one another in each position within said angle, 
the control member being coupled to a pivota­
ble output part of the actuator'. 

PatentansprOche 

1. Vorrichtung mit 
- elnem elektrischen Betatiger (2), 
- einer Stromquelle (35), und 
- einer Betitigungseinheit (37), 

wobei dleser Betiitiger die folgenden Elemente 
aufweist 

- einen ersten Betitigungsk5rper (1) mit 
zwei einander diametral gegeilOber lie­
genden Dauermagnetpolen (N; S) und 
einen zu dam ersten Betitigungskorper 

5 koaxial liegenden weichmagnetischen 
zweiten Betlitigungskorper (3), der min­
destens drei in der Umfangsrichtung in 
regelmiBigen Abstlinden voneinander 
befindliche Zihne (19, 20, 21 ) aufweist, 

10 die mit · je einer um den betreffenden 
Zahn vorgesehenen Erregungsspule (29, 
30, 31) versehen sirid, 

wobei der erste Betlitigungskorper und der 
zweite Bet§tigungsk5rper Ober einen Luftspalt 

15 miteinander zusammenarbeiten und um eine 
Schwenkachse (15) Ober einen Winkel gegen­
Ober einander schwenkbar sind, dadurch ge~ 
kennzeichnet, daB 

- die Vorrichtung eine Regeleinheit (41) 
20 aufweist · zur Unterteilung eines be­

schrlinkten Arbeitsbereiches der BeUiti· 
gungseinheit (37) in eine Anzahl Teilbe· 
reiche (I, II, Ill) und, je nach diesen Teil· 
bereichen, auf regelbare Weise durch 

25 eine der Erregungsspulen, durch wenig· 
stens zwei aber nicht alle Erregungsspu­
len bzw. durch alle Ei"regungsspulen (29, 
30, 31) einen Strom zufOhrt, wobei diese 
Regeleinhelt zwischen der Betitigungs-

30 einheit und der Stromquelle (35) elek· 
trisch gekoppelt ist, · wobei die Regeleiti­
heit im Betrieb die Stromquelle als Funk­
tion der genannten Teilbereiche regelt 
zum jeweiligen Einstellen· der genannten 

35 BeUitigungsk6rper an Gleichgewichtsstel­
len innerhalb des genannten Winkels. 

2. Vorrichtung nach Anspruch 1, wobei die An­
zahl Zlihne des BeUitigers und die Anzahl Er· 

40 regungsspulen drei betr§gt, dadurch gekenn­
zeichnet, daB die Anzahl Teilbereiche drei ist, 
daB im Betrieb die Regeleinheit durch eine 
Erregungsspule, durch zwei Erregungsspulen 
und durch drei Erregungsspulen einen Strom 

45 schickt. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB der erste Betatigungskor­
per des Betlitigers wenigstens nahezu kreiszy-

50 lindrisch ausgebildet und diametral magneti­
siert ist. 

4. Vorrichtung nach einem der AnsprOche 1 bis 
3, dadurch gekennzeichnet, daB die BeUiti-

55 gungseinheit einen Lageilsensor aufweist, der 
mlt einem beweglichen Bet§tigungselement 
der Betiitigungseinheit gekuppelt und mit der 
Regeleinheit elektrisch verbunden iSt. 

6 

111111111111111111111111111111 
* C L M S * 



11 EP 0 375 050 81 12 

5. Verfahren zur Anwendung einer Vorrichtung 
mit einem elektrischen BeUitiger (2), einer 
Stromquelle (35) und einer Betatigungseinheit 

\...._,,- (37), wobei dieser Betatiger einen ersten Beta.­
tigungsk6rper (1) mit zwei einander diametral 
gegenUber liegenden Dauermagnetpolen (N, 
S), und einen zu dem ersten Betl:itigr,.mgskor­
per koaxial liegenden weichmagnetischen 
zweiten Betatigungskorper (3) aufweist, der 
mindestens drei in der Umfangsrichtung in re­
gelmiiBigen Abstiinden voneinander befindli­
che Zlhne (19, 20, 21) aufweist, die mit je 
einer um den betreffenden Zahn vorgesehenen 
Erregungsspule (29, 30, 31) versehen sind, wo­
bei der erste Betatigun_gskorper und der zweite 
Betltigungskorper Uber einen Luftspait mitein­
ander zusammenarbeiten und um eine 

V Schwenkachse (15) Uber einen Winkel gegen­
Ober einander schwenkbar sind, dadurch ge­
kennzeichnet, daB eine zwischen der Betliti­
gungseinhelt und der Stromquelle (35) elek­
trisch gekoppelte Regeleinheit (41) zur Auftei­
lung eines bescMinkten Betatigungsbereiches 
der Betatigungseinheit (37) in eine Anzahl Teil­
bereiche (I, II, Ill) verwendet wird und, abhiin­
gig von den genannten Teilbereichen, zur steu­
erbaren Speisung eines Stromes durch nur 
eine der Erregungsspulen, durch mindestens 
zwei aber nicht alle Erregungsspulen bzw. 
durch alle Erregungsspulen (29, 30, 31) zum 
jeweiligen Einstellen der genannten Beti:tti­
gungskorper an Gleichgewichtsstellen inner­
halb des genannten Winkels. 

6. Verfahren nach Anspruch 5, dadurch gekenn­
zeichnet, daB 

- der Strom zu einer ersten Erregungsspu­
le in einem ersten Teilbereich zu einem 
Maximalwert beim Obergang von dam er­
sten Teilbereich I zu dem zweiten Teilbe­
reich II proportional zunimmt und in dam 
restlichen Tail des Arbeitsbereiches wei­
terhin konstant bleibt, 

- in einem zweiten Teilbereich eioe zweite 
Erregungsspule zu einem konstanten 
Wert bei dam Obergang von dam zwei­
ten Teilbereich zu dam dritten Teilbe­
reich proportional erregt wird, wonach 

- in einem drltten Teilbereich eine dritte 
Erregungsspule proportional erregt wird. 

7. Geriit zur definierten Regelung des Durchsat­
zes eines gasformigen oder flOssigen Me-
diums, mit 

- einer Regeleinheit (49) mit einem um 
eine Drehungsachse Uber eineo be­
schri:tnkten Winkel drehbaren Regelele­
ment (51 ), und 
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- einer Vorrichtung mit einem elektrischen 
Betiitiger (2), einer Stromquelle (35), und 
einer Betatigungseinheit (37), 

wobei dieser Bet~tiger die folgenden Elemente 
aufweist 

- einen ersten Betltigungskorper (1) mit 
zwei einander diametral gegenUber lie­
genden Dauermagnetpolen (N, S) und 

- einen. zu dam ersten Betlitigungskorper 
koaxial liegenden weichmagnetischen 
zweiten Betatigungskorper (3), der min­
destens drei in der Umfangsrichtung in 
regelmHigen Absti:tnden voneinander 
befindliche Zahne (19, 20, 21) aufweist, 
die mit je einer um den betreffenden 
Zahn vorgesehenen Erregungsspule (29, 
30, 31) versehen sind, 

wobei der erste Betitigungsk<Srper und der 
zweite Betatigungskorper Uber einen Luftspalt 
miteinander · zusammenarbeiten und um eine 
Schwenkachse (15) Ober einen Winkel gegen­
Uber einander schwenkbar sind, wobei diese 
Vorrichtung eine Regeleinheit (41) aufweist zur 
Unterteilung des beschrlinkten Arbeitsberei­
ches der Betitigungseinheit (37) in eine Anzahl 
Teilbereiche (I, II, Ill) und, je nach diesen Teil­
bereichen, auf regelbare Weise durch eine der 
Erregungsspulen, durch wenigstens zwei aber 
nicht alle Erregungsspulen bzw. durch alle Er­
regungsspulen (29, 30, 31) einen Strom zu­
fUhrt, wobei diese Regeleinheit zwischen der 
Betatigungseinheit und der Stromquelle (35) 
elektrisch gekoppelt ist, und im Betrieb die 
Stromquelle als Funktion der genannten Tell­
bereiche regelt zum Einstellen der genannten 
Bet!itigungskorper gegenUber einander an je­
der Stelle innerhalb des genannten Winkels, 
wobei das Regelelement mit einem schwenk­
baren Ausgangsteil des Betatlgers gekuppelt 
ist. 

Revendlcatlons 

1. Dispositif comportant 
46 - un actionneur electrique (2), 

- une source de courant (35) et 
- une unite de manoeuvre (37). 

actionneur qui comporte 
- un premier corps d'actionneur (1) ayant 

50 deux p61es a aimantation permanente 
diametralement opposes (N, S) et 

- un second corps d'actionneur magneti· 
que doux (3) coaxial avec le premier 
corps d'actionneur et presentant au 

55 moins trois dents (19, 20, 21) placees a 
ecartement egal sutvant le pourtour et 
entourees chacune d'une bobine d'exci­
tation (29, 30, 31 ), 
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les premier et second corps d'actionneur coo­
perant l'un avec l'autre et pouvant pivoter d'un 
angle l'un par rapport a l'autre autour d'un axe 
de pivotement (15), caracterise en ce qu'il 
comporte 

- une unite de commande (41) pour diviser 
une gamma de fonctionnement limitee 
de !'unite de manoeuvre (37) en une 
pluralite de sous-gammas (I, II, Ill) et, 
selon ces sous-gammas, etablir de fagon 
reglable un courant respectivement a tra­
vers rune des bobines d'excitatlon, a 
travers au moins deux bobines d'excita­
tion, mais non toutes las bobines d'exci­
tation, et a travers toutes les bobines 
d'excitation (29, 30, 31 ), unite de com­
mande qui est couplee electriquement 
entre !'unite de manoeuvre et la source 
de courant (35), et qui, au cours du fonc­
tlonnement, commande la source de 
courant en fonction desdites sous-gam­
mas pour positionner lesdits corps d'ac­
tionneur l'un par rapport a l'autre dans 
des positions d'equilibre, dans les limites 
dudit angle. 

2. Dispositif salon la revendication 1, dans lequel 
le nornbre de dents et le nombre de bobines 
d'excitation de l'actionneur sont egaux a trois, 
caracterise en ce que le nombre de sous­
gammes est egal a trois, l'unite de commands 
etablissant au cours du fonctionnement un 
courant successivement a travers une seule 
bobine d'excitation, a travers deux bobines 
d'excitation et a travers trois bobines d'excita­
tion; 

Oispositif salon la revendication 1 ou 2; carac­
terise en ce qua le premier corps d'actionneur 
de l'actionneur est au moins sensiblement de 
forme cylindrique a base circulaire et presente 
une almantation dlametrale. 

4. Dispositif salon l'une quelconque des revendi­
cations 1 a 3, caracterise en ce qua l'unite de 
manoeuvre comporte un capteur de positions 
couple a un organe de manoeuvre mobile de 
!'unite de manoeuvre et retie electriquement a 
!'unite de commande. 

5. Procede d'utllisation d'un dispositif comportant 
un actionneur electrique (2), une source de 
courant (35) et une unite de manoeuvre (37), 
actionneur qui comporte un premier corps 
d'actionneur (1) ayant deux p61es a aimanta­
tion permanente diametralement ·opposes (N, 
S) et un second corps d'actionneur magneti­
que doux (3), coaxial avec le premier corps 
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d'actionneur et presentant au moins trois dents 
placees a ecartement egal (19, 20, 21) suivant 
le pourtour et entourees chacune d'une bobine 
d'excitation (29, 30, 31), les premier et second 
corps d'actionneur cooperant l'un avec l'autre 
a travers un entrefer et pouvant pivoter d'un 
angle l'un par rapport a l'autre autour d'un axe 
de pivotement (15), caracterise en ce qu'une 
unite de commande (41) couplee electrique­
ment entre !'unite de manoeuvre et la source 
de courant (35) est utilisee pour diviser une 
gamma de fonctionnement limltee de l'unite de 
manoeuvre (37) en une pluralite de sous-gam­
mas (I, II, Ill) et, salon lesdites sous-gammas, 
etablir de fagon reglable un courant respective­
ment a travers l'une des bobines d'excitation, 
a travers au mains deux bobines d'excitation, 
mais non toutes les bobines d'excitation, et a 
travers toutes las bobines d'excitation (29, 30, 
31) afln de positionner lesdits corps d'action­
neur l'un par rapport a l'autre dans des posi­
tions d'equilibre, dans les limites dudit angle. 

6. Procede salon la revendication 5, caracterise 
en ce que 

- dans une premiere sous-gamma, le cou­
rant circulant vers une premiere desdites 
bobines d'excitation augmente propor­
tionnellement jusqu'a une valeur maxi-

ao male a la transition de la premiere sous­
gamme a une deuxieme sous-gamme et 
reste constant dans le reste de la gam­
ma de fonctionnement, 
dans une deuxieme sous-gamma, une 

35 deuxieme bobine d'excitation est excitee 
proportionnellement jusqu'a une valeur 
constante a la transition de la deuxieme . 
sous-gamme a une troisieme sous-gam­
ma, apres quoi, 

40 dans une troisieme sous-gamme, est ex­
cite-a proportionnellement une troisieme 
bobine d'excitation. 

7. Appareil pour le reglage bien defini du debit 
45 d'un milieu gazeux ou liquide, comportant 

- une unite de reglage (49) munie d'un 
organe de reglage 51) pouvant tourner 
d'un angle limite autour d'un axe de rota­
tion et 

so - un dispositif comportant un actionneur 
electrique (2), une source de courant (35) 
et une unite de manoeuvr~ (37), 

actionneur comportant 
- un premier corps d'actionneur (1) ayant 

55 deux p81es a aimantation permanente 
diametralement opposes (N, S) et 

8 

- un second corps d'actionneur magneti­
que doux (3), coaxial avec le premier 
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corps d'actionneur et presentant au 
moins trois dents (19, 20, 21) placees a 
ecartement egal suivant la circonterence 
et munies chacune d'une bobine d'exci­
tation (29, 30, 31) entourant la dent 5 

concernee, 
les premier et second corps d'actionneur coo­
perant l'un avec l'autre a travers un entrefer et 
pouvant pivoter d'un angle run par rapport a 
l'autre autour d'un axe de pivotement (15), 10 

dispositif qui comporte une unite de comman-
de (41) pour diviser la gamme de fonctionne-
ment limitee de l'unite de manoeuvre (37) en 
une pluralite de sous-gammas · (1, II, Ill) et, 
salon lesdites sous-gammas, etablir de fagon 15 

reglable un courant, respeCtivement a travers 
l'une des bobines d'excitation, a travers au 
moins deux bobines d'excitation, mais non tou· 
tes les bobines d'excitation, et a travers toutes 
les boblnes d'excitation (29, 30, 31), unite de 20 

commande qui est couplee electriquement en· 
tre l'uni~ de manoeuvre et la source de cou· 
rant (35) et qui, au cours du fonctlonnement, 
commande la source de courant en fonction 
desdites sous-gammas pour positionner lesdits 25 

corps d'actionneur run par rapport a l'autre 
dans chaque position dans les limites dudit 
angle, l'organe de reglage etant couple a une 
partie de sortie pivotante de l'actionneur. 
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