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(57) ABSTRACT 

A con?guration for producing electrical poWer from a mag 
netic ?eld includes a three-dimensional Winding con?gura 
tion formed from a central core of a magnetic material on 
Which at least three Windings are ?tted. The Windings have 
Winding aXes each disposed at right angles to one another 
and intersecting at a common point. Each of the Windings is 
connected to a recti?er. Each of the Windings is, preferably, 
connected to a resonant capacitor to form a resonant circuit. 
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CONFIGURATION FOR PRODUCING 
ELECTRICAL POWER FROM A MAGNETIC 

FIELD 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The invention relates to a con?guration for pro 
ducing electrical poWer from a magnetic ?eld. The invention 
may be used, for example, for feeding poWer to sensors. 

[0002] German Patent DE 39 22 556 C3 discloses a 
con?guration for non-contacting poWer and sensor signal 
transmission having an RF transmitter for setting up an 
unmodulated magnetic radio-frequency ?eld through a 
transmission coil, in Which a transponder receives the radio 
frequency magnetic ?eld and uses it to supply itself With 
poWer. The sensor and transponder are supplied With the 
poWer obtained from the magnetic ?eld. 

SUMMARY OF THE INVENTION 

[0003] It is accordingly an object of the invention to 
provide a con?guration for producing electrical poWer from 
a magnetic ?eld that overcomes the hereinafore-mentioned 
disadvantages of the heretofore-known devices of this gen 
eral type and that provides a highly effective con?guration 
for producing electrical poWer from a magnetic ?eld. 

[0004] With the foregoing and other objects in vieW, there 
is provided, in accordance With the invention, a con?gura 
tion for producing electrical poWer from a magnetic ?eld, 
including a three-dimensional Winding con?guration having 
a central core of a magnetic material, at least three Windings 
?tted on the central core, the at least three Windings having 
at least three Winding axes disposed at right angles to one 
another and intersecting at a common point, a recti?er, a 
resonant capacitor, the at least three Windings connected to 
the recti?er, and the at least three Windings connected to the 
resonant capacitor to form a resonant circuit. 

[0005] With the objects of the invention in vieW, there is 
also provided a con?guration for producing electrical poWer 
from a magnetic ?eld, including a three-dimensional Wind 
ing con?guration having a central core of a magnetic mate 
rial, at least three Windings ?tted on the central core, the at 
least three Windings having at least three Winding axes 
disposed at right angles to one another and intersecting at a 
common point, at least three recti?ers each respectively 
connected to one of the at least three Windings, and at least 
three resonant capacitors each respectively connected to one 
of the at least three Windings to form a resonant circuit. 

[0006] With the objects of the invention in vieW, there is 
also provided a con?guration for producing electrical poWer 
from a magnetic ?eld, including a three-dimensional Wind 
ing con?guration having a central core of a magnetic mate 
rial, three Windings ?tted on the central core, the three 
Windings having three Winding axes disposed at right angles 
to one another and intersecting at a common point, three 
recti?ers each respectively connected to one of the three 
Windings, and three resonant capacitors each respectively 
connected to one of the three Windings to form a resonant 
circuit. 

[0007] The advantages achieved by the invention include, 
in particular, that the three-dimensional Winding con?gura 
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tion does not require any speci?c alignment as a function of 
a magnetic ?eld used for supplying poWer. The three 
dimensional Winding con?guration is, in fact, alWays opti 
mally aligned With the magnetic ?eld “automatically” in all 
possible positions, thus, alloWing optimum reception and 
optimum utiliZation of energy. 

[0008] The proposed three-dimensional Winding con?gu 
ration is particularly suitable for a con?guration, Which is 
proposed in German Published, Non-Prosecuted Patent 
Application DE 199 26 799 A1, for supplying a large 
number of sensors With electrical poWer Without the use of 
Wires, using at least one primary Winding (primary coil, 
transmission coil) fed from a medium-frequency oscillator, 
and With each sensor having at least one secondary Winding 
(secondary coil, receiving coil) suitable for receiving energy 
from a medium-frequency magnetic ?eld (band from 
approximately 15 kHZ to approximately 15 MHZ). The 
secondary Windings so required can be provided very Well 
by the three-dimensional Winding con?guration according to 
the invention. The advantage of the alignment process, 
Which is alWays “automatically” optimum, With the mag 
netic ?eld is particularly important for sensors (proximity 
sensors) mounted on moving machine components. 

[0009] In accordance With another feature of the inven 
tion, the at least three Windings are connected to the resonant 
capacitor to form a series resonant circuit. 

[0010] In accordance With a further feature of the inven 
tion, the at least three resonant capacitors are each respec 
tively connected to one of the at least three Windings to form 
a series resonant circuit. 

[0011] In accordance With an added feature of the inven 
tion, the at least three Windings are connected to the resonant 
capacitor to form a parallel resonant circuit. 

[0012] In accordance With an additional feature of the 
invention, the at least three resonant capacitors are each 
respectively connected to one of the at least three Windings 
to form a parallel resonant circuit. 

[0013] In accordance With yet another feature of the 
invention, the recti?ers each have DC connections and the 
DC connections of the recti?ers are connected in series. 

[0014] In accordance With yet a further feature of the 
invention, the recti?ers each have DC connections and the 
DC connections of the recti?ers are connected in parallel. 

[0015] In accordance With yet an added feature of the 
invention, the Windings are transformer Windings. 

[0016] In accordance With yet an additional feature of the 
invention, the central core is a cubic core. 

[0017] In accordance With again another feature of the 
invention, the cubic core has slots holding the Windings. 

[0018] In accordance With again a further feature of the 
invention, the central core is a spherical core. 

[0019] In accordance With again an added feature of the 
invention, the spherical core has slots holding the Windings. 

[0020] In accordance With again an additional feature of 
the invention, the central core has three limbs each disposed 
at right angles With respect to one another and at least one 
of the Windings is ?tted on each of the three limbs. 
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[0021] In accordance With a concomitant feature of the 
invention, the three limbs have longitudinal axes, the lon 
gitudinal axes intersect at a central point in the central core, 
and tWo of the Windings are ?tted symmetrically With 
respect to the central point on each of the three limbs. 

[0022] Other features that are considered as characteristic 
for the invention are set forth in the appended claims. 

[0023] Although the invention is illustrated and described 
herein as embodied in a con?guration for producing elec 
trical poWer from a magnetic ?eld, it is, nevertheless, not 
intended to be limited to the details shoWn because various 
modi?cations and structural changes may be made therein 
Without departing from the spirit of the invention and Within 
the scope and range of equivalents of the claims. 

[0024] The construction and method of operation of the 
invention, hoWever, together With additional objects and 
advantages thereof, Will be best understood from the fol 
loWing description of speci?c embodiments When read in 
connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a perspective vieW of a ?rst embodiment 
of a three-dimensional Winding con?guration according to 
the invention; 

[0026] FIG. 2 is a perspective vieW of a second embodi 
ment of the Winding con?guration of FIG. 1; 

[0027] FIG. 3 is a perspective vieW of a third embodiment 
of the Winding con?guration of FIG. 1; 

[0028] FIG. 4 is a block and schematic circuit diagram of 
a ?rst embodiment of a con?guration for producing electri 
cal poWer from a magnetic ?eld according to the invention; 

[0029] FIG. 5 is a fragmentary, block and schematic 
circuit diagram of a second embodiment of the con?guration 
for producing electrical poWer from a magnetic ?eld of FIG. 

a 

[0030] FIG. 6 is a fragmentary, block and schematic 
circuit diagram of a third embodiment of the con?guration 
for producing electrical poWer from a magnetic ?eld of FIG. 
4; 
[0031] FIG. 7 is a fragmentary, block and schematic 
circuit diagram of a fourth embodiment of the con?guration 
for producing electrical poWer from a magnetic ?eld of FIG. 
4; and 

[0032] FIG. 8 is a fragmentary, block and schematic 
circuit diagram of a ?fth embodiment of the con?guration 
for producing electrical poWer from a magnetic ?eld of FIG. 

DESCRIPTION OF THE PRERERRED 
EMBODIMENTS 

[0033] Referring noW to the ?gures of the draWings in 
detail and ?rst, particularly to FIG. 1 thereof, there is shoWn 
a ?rst embodiment of a three-dimensional Winding con?gu 
ration. There is, in FIG. 1, a symmetrically constructed core 
having three limbs 1, 2, 3 each disposed at right angles to 
one another, With the longitudinal axes of the three limbs 1, 
2, 3 intersecting at a central point in the core, and With tWo 
Windings 4, 5; 6, 7; 8, 9 being ?tted symmetrically With 
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respect to the central intersection point on each limb 1, 2, 3, 
respectively. Consequently, the Winding axes of the Wind 
ings 4 to 9 are each disposed at right angles to one another 
and intersect at a point that is, at the same time, the central 
point of the core. The core is formed from a magnetic 
material. 

[0034] FIG. 2 shoWs a second embodiment of a three 
dimensional Winding con?guration illustrating an asym 
metrically constructed core composed of three limbs 1, 2, 3 
each disposed at right angles to one another, With the 
longitudinal axes of the three limbs 1, 2, 3 intersecting at a 
point on the edge of the core, and With a Winding 4, 7, 8 
being ?tted to each limb 1, 2, 3, respectively. The Winding 
axes of the Windings 4, 7, 8 are each disposed at right angles 
to one another and intersect at a point that is, at the same 
time, the above-mentioned point at the edge of the core. 

[0035] FIG. 3 shoWs a third embodiment of a three 
dimensional Winding con?guration illustrating a cubic core 
22, on Which three Windings 23, 24, 25 are ?tted. The 
Winding axes of the Windings 23 to 25 are each disposed at 
right angles to one another and intersect at a central point in 
the core 22. The advantage of the embodiment of FIG. 3 is 
that it can be produced easily and cost-effectively. The core 
22 can be provided With appropriate slots to hold the 
Windings 23 to 25, but it is also possible for the Windings 23, 
24, 25 to be ?tted directly on the core 22. 

[0036] A spherical con?guration of the core is, of course, 
also feasible. 

[0037] FIG. 4 shoWs a ?rst embodiment of a con?guration 
for producing electrical poWer from a magnetic ?eld. In this 
case, by Way of example, an embodiment of the three 
dimensional Winding con?guration as shoWn in FIG. 1 is 
assumed, although implementation of the other embodi 
ments of the Winding con?gurations as shoWn in FIGS. 2 
and 3 is likeWise feasible. Arecti?er 13 can be seen, Whose 
AC connections are connected to a series circuit formed by 
the tWo Windings 4, 5 With a resonant capacitor 10 (series 
resonant circuits). In the same Way, the AC connections of 
a recti?er 14 are connected to the series circuit formed by the 
tWo Windings 6, 7 With a resonant capacitor 11 and, the AC 
connections of a recti?er 15 are connected to the series 
circuit formed by the tWo Windings 8, 9 With a resonant 
capacitor 12. The recti?ers 13, 14, 15 are each in the form 
of bridge circuits, using four semiconductor components 
(bridge recti?ers). An energy-storage capacitor 16, 17, 18, is 
disposed respectively betWeen the DC connections of each 
recti?er 13, 14, 15. The DC connections of all the recti?ers 
are connected in series With a load 19 (sensor measurement 
unit and sensor electronics). 

[0038] FIG. 5 shoWs a second embodiment of a con?gu 
ration for producing electrical poWer from a magnetic ?eld. 
In such a case, the resonant capacitor 10 is disposed in 
parallel With the series circuit formed by the Windings 4, 5 
betWeen the AC connections of the recti?er 13. The further 
resonant capacitors 11 and 12, respectively, are connected in 
the same Way to the Windings 6, 7 and 8, 9, respectively, to 
form parallel resonant circuits. 

[0039] FIG. 6 shoWs a third embodiment of a con?gura 
tion for producing electrical poWer from a magnetic ?eld, 
Which can be used in particular for the embodiment of a 
three-dimensional Winding con?guration as shoWn in FIG. 
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1 and having tWo Windings on each limb of the core, and 
leads to a simpli?cation of the recti?er. The recti?er is, in 
such case, in the form of a center-tapped circuit (also 
referred to as a center tapped or center-tap connection), 
using tWo diodes 20, 21. 

[0040] FIG. 7 shoWs a fourth embodiment of a con?gu 
ration for producing electrical poWer from a magnetic ?eld. 
In FIG. 7, the electrical connection betWeen the load 19 and 
the three recti?ers 13, 14, 15 may also be in the form of a 
parallel circuit formed by the DC connections of the recti 
?ers. Both a series circuit formed by the DC connections of 
the recti?ers and a parallel circuit formed by the DC 
connections of the recti?ers as Well as a center-tap circuit as 
shoWn in FIG. 6 are, of course, feasible. 

[0041] FIG. 8 shoWs a ?fth embodiment of a con?gura 
tion for producing electrical poWer from a magnetic ?eld. In 
FIG. 8, the tap betWeen the Windings 4, 5 can also be used 
for operation as a transformer to change the output voltage 
to an adequate level. In such a case, the resonant capacitor 
10 may also be connected to the tap, and the recti?er 13 may 
be connected to the end connection. Furthermore, it is also 
possible to use tWo DC-isolated Windings (as in the case of 
a conventional transformer). 

We claim: 
1. A con?guration for producing electrical poWer from a 

magnetic ?eld, comprising: 

a three-dimensional Winding con?guration having: 

a central core of a magnetic material; 

at least three Windings ?tted on said central core, said 
at least three Windings having at least three Winding 
aXes disposed at right angles to one another and 
intersecting at a common point; 

a recti?er; 

a resonant capacitor; 

said at least three Windings connected to said recti?er; 
and 

said at least three Windings connected to said resonant 
capacitor to form a resonant circuit. 

2. The con?guration according to claim 1, Wherein said at 
least three Windings are connected to said resonant capacitor 
to form a series resonant circuit. 

3. The con?guration according to claim 1, Wherein said at 
least three Windings are connected to said resonant capacitor 
to form a parallel resonant circuit. 

4. The con?guration according to claim 1, Wherein: 

said recti?er is a plurality of recti?ers each having DC 
connections; and 

said DC connections of said recti?ers are connected in 
series. 

5. The con?guration according to claim 1, Wherein: 

said recti?er is a plurality of recti?ers each having DC 
connections; and 

said DC connections of said recti?ers are connected in 
parallel. 

6. The con?guration according to claim 1, Wherein said 
Windings are transformer Windings. 
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7. The con?guration according to claim 1, Wherein said 
central core is a cubic core. 

8. The con?guration according to claim 7, Wherein said 
cubic core has slots holding said Windings. 

9. The con?guration according to claim 1, Wherein said 
central core is a spherical core. 

10. The con?guration according to claim 9, Wherein said 
spherical core has slots holding said Windings. 

11. The con?guration according to claim 1, Wherein: 

said central core has three limbs each disposed at right 
angles With respect to one another; and at least one of 
said Windings is ?tted on each of said three limbs. 

12. The con?guration according to claim 11, Wherein: 

said three limbs have longitudinal aXes; 

said longitudinal aXes intersect at a central point in said 
central core; and 

tWo of said Windings are ?tted symmetrically With respect 
to said central point on each of said three limbs. 

13. A con?guration for producing electrical poWer from a 
magnetic ?eld, comprising: 

a three-dimensional Winding con?guration having: 

a central core of a magnetic material; 

at least three Windings ?tted on said central core, said 
at least three Windings having at least three Winding 
aXes disposed at right angles to one another and 
intersecting at a common point; 

at least three recti?ers each respectively connected to 
one of said at least three Windings; and 

at least three resonant capacitors each respectively 
connected to one of said at least three Windings to 
form a resonant circuit. 

14. The con?guration according to claim 13, Wherein said 
at least three resonant capacitors are each respectively 
connected to one of said at least three Windings to form a 
series resonant circuit. 

15. The con?guration according to claim 13, Wherein said 
at least three resonant capacitors are each respectively 
connected to one of said at least three Windings to form a 
parallel resonant circuit. 

16. The con?guration according to claim 13, Wherein: 

said recti?ers each have DC connections; and 

said DC connections of said recti?ers are connected in 
series. 

17. The con?guration according to claim 13, Wherein: 

said recti?ers each have DC connections; and 

said DC connections of said recti?ers are connected in 
parallel. 

18. The con?guration according to claim 13, Wherein said 
Windings are transformer Windings. 

19. The con?guration according to claim 13, Wherein said 
central core is a cubic core. 

20. The con?guration according to claim 19, Wherein said 
cubic core has slots holding said Windings. 

21. The con?guration according to claim 13, Wherein said 
central core is a spherical core. 

22. The con?guration according to claim 21, Wherein said 
spherical core has slots holding said Windings. 
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23. The con?guration according to claim 13, wherein: 25. Acon?guration for producing electrical poWer from a 
magnetic ?eld, comprising: 

said central core has three limbs each disposed at right _ a three-dimensional Winding con?guration having: 
angles With respect to one another; and 

a central core of a magnetic material; 

at least one of said Windings is ?tted on each of said three three Windings ?tted on said central core, said three 
limbs Windings having three Winding aXes disposed at right 

24. The con?guration according to claim 23, Wherein: to one another and lntersecnng at a Common 

said three limbs have longitudinal axes; three recti?ers each respectively connected to one of 
said three Windings; and 

said longitudinal aXes intersect at a central point in said three resonant capacitors each respectively connected 
central core; and to one of said three Windings to form a resonant 

tWo of said Windings are ?tted symmetrically With respect Clrcult' 
to said central point on each of said three limbs. * * * * * 
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