
1                  EP 0 490 880 B1                 2 Description
output voltage of the secondary winding. Further, at the periphery of a
saturated magnetic flux density, an BACKGROUND OF THE INVENTiON
extraordinary current generated locally at one cycle of the AC current
invites a spontaneous reduction in 1) Field of the Invention
5   the equivalent AC resistance, and as a result, the wa- veform of the
output voltage generated at the second- The present Invention relates to a
negative feed-  ary winding is greatly distorted. This large fluctuation
back power supply apparatus fora load. For example,  and distortion lead to
the generation of a large fluc- the present invention Is applied to an
apparatus for  tuation and distortion in the magnetic flux density of
testing the AC magnetization characteristics of a tor-  10  the core, which
is very disadvantageous from the oidal core or a cut-core type core, a
power supply ap-  viewpoint of obtaining a definite AC magnetic flux
paratus fora load of a rectifier circuit, ora powersup-  density.
Accordingly, to make the output voltage of ply apparatus for a load for a
distorted current.  the secondary winding constant, even when the vol- tage
of the AC power supply Is adjusted so as to cor- 2) Description of the
Related Art             15  rect the output voltage generated in the
secondary winding [err], the distortion of the magnetic flux den- In order
to carry out a testing of the AC magneti-  sity waveform, i.e., the
distortion of the output vol- zation characteristics of a large number of
toroidal  tage, remains and, simultaneously, the peak current cores, such
as exciting currents, and a core loss such  portion of the exciting current
is suppressed. There- as a vortex current loss and a hysteresis loss, it is
nec-  20  fore, it Is Impossible to carry out a correct measure- essary to
wind windings on a core for every test. To  ment. simplify this winding
operation, connector-type con- tacts may be used to reduce the desorption
of the  SUMMARY OF THE INVENTION windings. However, in the actual design of
transfor- mers or the like, since the thickness of the windings  25
Therefore, an object of the present invention is to is as large as
possible, to reduce the resistance value  provide a power supply apparatus
for testing a core, thereof, and the number of turns of the windings is
whereby a winding operation using connector-type large, a current flowing
therethrough is small and the  contacts is unnecessary, an adjustment of an
input reduction in potential and heat generation by the re-  voltage for
every core is unnecessary even when the sistance component of the windings
is also small.  30   DC resistance and the equivalent AC and DC resis-
Contrary to this, when the connector-type contacts  tances of the primary
winding are changed by the are used, since the space for Installing the
connector-  contacts, and no distortion is generated In the mag- shaped
contacts Is restricted, the thickness of the  netic flux density of the
core, thereby enabling a cor- windings is small and the number of turns of
the wind-  rect and stable measurement Ings Is small. As a result, It is
necessary to increase  35  Another object of the present invention is to
pro- a test exciting current supplied to the primary wind-  vide a power
supply apparatus for a load such as a Ing, but such a current is affected
by the resistances  load of a rectifier circuit and a distortion current
load. of the windings and the contacts. In a prior art testing apparatus
for a toroidal core  BRIEF DESCRIPTION OF THE DRAWINGS having primary and
secondary windings, an input AC   40 powersupply and an AC current meterare
connected      The present Invention will be more dearly under- to the
primary winding, and an AC voltage meter is  stood from the description as
set forth below with ref- connected to the secondary winding. Further, a
power  erence to the accompanying drawings, wherein: meter is connected
between the primary winding and    Fig. 1 is a diagram showing suggested
examples the secondary winding. In this apparatus, a measure-  45  of tests
of windings; ment of a primary current [err]and a measurement of a   Fig. 2
is a circuit diagram illustrating a suggested core loss are carried out at
the periphery of a saturat-  apparatus for testing a toroidal core; ed
magnetic flux, which is one of the AC magnetiza-   Figs. 3Aand 3B are
equivalent circuit diagrams of tion characteristics to be tested. Note that
the meas-  the apparatus of Fig. 2; urement of core loss is made by the
power meter.    50  Fig. 4 is a diagram showing the output character-
However, fluctuation of the equivalent DC reais-  istics of the apparatus
of Fig. 2; tance of the primary winding is caused by the heat    Fig. 5 is
a circuit diagram illustrating a power sup- generated by the exciting
current, and fluctuation of  ply apparatus; the contact DCresistance of a
connector-type contact  Fig. 6 is an equivalent circuit diagram of the ap-
is caused by the state of the contact. Further, fluctu-  55  paratus of
Fig. 5; ation of the equivalent AC resistance of the primary  Fig. 7 Is a
diagram showing an oscillation phe- 



winding is caused by the saturation characteristics of  nomenon generated
in the apparatus of Fig. 5; the core. Therefore, a large fluctuation occurs
in the  Figs. 8 and 9 are timing diagrams schematically 2    3
EP 0 490 880 B1                4 explaining a basic principle of the
present inven-  3Aand 3B. In Fig. 3A, reference T designates an ideal tion;
transformer, [err] an equivalent DC resistance of the Figs. 10 and 11 are
circuit diagrams illustrating  primary winding [err] , [err] an equivalent
contact DC re- first and second embodiments, respectively, of  sistance of
the connector contact [err] , and Rzp an the power supply apparatus
according to the   5   equivalent AC resistance of the primary winding
[err]. present invention; and                         Note that the
resistances of the secondary winding Fig. 12 is a diagram showing the
output charac-  W2 and the contact CW2 are negligible. For example,
teristics of the apparatuses of Figs. 10 and 11.  the equivalent DC
resistance [err] and the equivalent DC resistance [err] are unstable. That
is, the resistance DESCRIPTION OF THE PREFERRED                  10  Rp
fluctuates from 1 to 1.2 [err] due to the generation EMBODIMENTS
of heat by the exciting current Ip, and the contact DC resistance [err]
fluctuates from 0 to 0.8 [err] due to the First, a suggested power supply
apparatus for a  state of the contact [err]. Also, the equivalent AC re-
toroidal core, i.e., a suggested apparatus for testing  sistance [err]
fluctuates from [err] to 0.5 [err] due to the sat- a toroidal core, will be
explained.           15  uration characteristics of the core 1. Therefore,
if the As Illustrated in Fig. 1, to test a toroidal core 1,  voltage of the
AC power supply 2 is 1 V, and an excit- test windings [err] and W2 may be
wound on the core  ing current [err] is supplied to the primary winding
[err], 1. In this case, In order to simplify the winding oper-  the output
voltage [err] of the secondary winding W2 is ation, connector-typecontacts
[err] andCW2are pro-    I Vwhere Rp = 1 [err], [err] = [err]and [err]
=[err], and 0.2 vided to reduce the desorption of the windings [err] and
20  V where [err] = 1.2[err] , [err]= 0.8 [err] and Rzp = 0.5 [err], which
[err] In an actual design of transformers and the like,  means that the
fluctuation of the output voltage [err] Is since the thickness of the
windings is as large as pos-  large. Further, at the periphery of a
saturated mag- sible, to reduce the resistance value thereof, and the
netic flux density of the core 1, an extraordinary cur- number of turns of
windings is as large as possible,  rent generated locally at one cycle of
the AC current a current flowing therethrough is small and the reduc-  25
invites a spontaneous reduction in the equivalent AC tion In potential and
heatgeneration by the resistance  resistance [err], and as a result, the
waveform of the component of the windings is also small. In Fig. 1,
outputvoltage [err] generated atthe secondarywinding however, since the
space for installing the connector-  [err]  is greatly distorted. This
large fluctuation and dis- type contacts [err] and [err] is restricted, the
thick-  tortion leads to the generation of a large fluctuation ness of the
windings is small and the number of turns  30  and distortion in the
magneticflux of the core 1, which of the windings is small. As a result, it
is necessary to  is very disadvantageous in view of the need to obtain
increase an exciting current or testing supplied to the  a definite AC
magnetic flux. Accordingly, to make the primary winding [err] , and in
addition, such a current  output voltage [err] constant, when the voltage
of the is affected by the resistances of the windings [err] and  AC
powersupply 1 is adjusted so as to correct the vol- W2 and the contacts CW1
and [err]. In Fig. 1, note that  35  tage [err] generated in the secondary
winding W2, the upper and lower contacts of the connector-type con-
distortion of the magnetic flux waveform, i.e., the dis- nectors [err] and
CW2 are separated from each other  tortion ofthe outputvoltage [err],
remains as Illustrated when the core I is inserted thereinto, and are con-
in Fig. 4, and simultaneously, the peak current portion nected when a
testing (measuring) operation is car-  of the exciting current [err] Is
suppressed. Therefore, it ried out, and thus a winding operation of the
windings  40  is Impossible to carry out a correct measurement. [err] and
[err] is unnecessary.                             In Fig. 5, which
Illustrates a testing apparatus for In Fig. 2, a testing apparatus forthe
toroidal core  a toroidal core, an analog negative feedback loop cir- I
having the test windings [err] and W2 is illustrated. In  cuit is added to
the elements of Fig. 2. That is, an am- Fig. 2, reference numeral 2
designates an input AC  plifier 5, a feedback resistor6, and a phase
adjusting power supply, 3 an AC current meter, 4 an AC voltage   45
circuit7formed by a capacitor 71 and a resistor 72 are meter, [err] and
[err] terminals for the connection of the  added to the elements of Fig. 2.
Note that Fig. 6 is an primary winding [err] , and [err] and [err]
terminals for the  equivalent circuit diagram of the apparatus of Fig. 5.
connection of the secondary winding W2. According     Here, assume that
there is no negative feedback to this circuit, a measurement of a primary
current Ip  circuit, the amplification factor F of the amplifier 5 and a
measurement of core loss are carried out at the   50  having an output
impedance O is 100, and the voltage 



periphery of a saturated magnetic flux of the core 1,  of the AC
powersupply2is I Vx 11100 = 0.01 V. Then, which is one of the tests of AC
magnetization charac-  the circuit of Fig. 5 is substantially the same as
that teristics. Note that the measurement of core loss Is  of Fig. 2, and
therefore, If the values of the equivalent made by a power meter W.
DC resistance [err], the equivalent contact resistance In order to easily
understand the circuit of Fig. 2,  55   [err], and the equivalent AC
resistance Rzp are the an equivalent circuit thereof is illustrated In Fig.
3A,  same as In Fig. 3A, the output voltage [err] is also and a simplified
equivalent circuit Is illustrated In Fig.  changed from I to 0.2 V. That
is, if a total amplifica- 3B. Note that the power meterW is omitted from
Figs.  tionfactorA' isdetermined bythe ratio ofthe inputvol- 3    5
EP 0 490 880 B1                 6 tage (= 0.01 V) of the AC powersupply2to
the output  and the leak Inductances therebetween is added to voltage [err]
, the factor A' is fluctuated by       the negative feedback loop circuit.
A' = 100 [err] 20.                         Thus, in the core 1 having a
relatively high mag- Next, consider the presence of the negative feed-
netic flux density, even if an analog negative feed- back circuit. Here,
the feedback ratio F is made 0.99   5   back loop circuit is used, the
output voltage [err] of the by the feedback resistor 6, the output voltage
[err] can  secondary winding W2 is still distorted and unstable. be
represented by                                 That is, In the circuit of
Fig. 5, aftertheoscillation con- [err]                         ditions are
satisfied in the analog negative feedback [err]                  loop
circuit, a positive feedback control at a specific where [err] is the
output voltage of the AC power  10  frequency of about 10 KHz to 1 MHz Is
triggered by supply 2 and is, in this case, 1V. Therefore, the max-
differential noise or the like, and as a result, the am- imum of the output
voltage [err]                     plitude of the input voltage applied to
the core 1 is rap- [err]                   Idly increased as illustrated in
Fig. 7. 1 + 0.99x 100                          In Figs. 8 and 9, which show
a digital negative = 1.00 V,                  15  feedback control
according to the present invention, and the minimum of the output voltage
[err]          to prevent the generation of a positive feedback phe- =
[err]                     nomenon In the negative feedback loop circuit, a
wa- 1 + 0.99 x 20                      veform to be negatively fed back Is
stored and Is de- = 0.96 V.                       layed by one cycle of a
basic sine-wave, and there- Thus, the fluctuation of the output voltage
[err] Is re-  20  after, a negative feedback control is carried out by us-
duced compared with the case of Fig. 3A (Fig. 3B).  Ing the delayed
waveform. That is, as Illustrated In Therefore, even when the DC resistance
by the con-  Fig. 8, a voltage error between an input sine-wave tacts, and
the equivalent AC and DC resistances of  voltage and an output voltage Is
stored and delayed the primary winding [err] are fluctuated, a substantial
for a period A, and the input sine-wave voltage is cor- adjustment of the
input voltage is unnecessary, and   25  rected by the delayed voltage error
for a period B. as a result, the distortion of the magnetic flux wave-
Therefore, as illustrated in Fig. 9, even when a phase form in the core l,
i.e., the distortion of the outputvol-  shift amount in the negative
feedback loop circuit is tage Es, is reduced. Note that, if the
amplification  larger than 180[err], a positive feedback phenomenon is
factor of the amplifier 5 is increased to increase the  split for every
cycle of the basic sine-wave form, so feedback factor F, thestabilityof the
outputvoltage [err]   30  that oscillation is not generated. can be
improved. However, when thefeedback factor    In Fig. 10, which Illustrates
a first embodiment of F Is Increased, an oscillation phenomenon may occur
the present invention realizing the principle of Figs. 8 due to the leak
reactances of the windings. Such an  and 9, which is also applied to an
apparatus for test- oscillation phenomenon can be suppressed by ad-   ing a
toroidal core. In Fig. 10, a digital negative feed- justing the resistor 71
and for the capacitor 72 of the   35  back loop circuit is provided. That
is, reference nu- phase adjusting circuit 7, to a certain extent.   meral
1001 designates a control portion (CPU); 1002 In the circuit of Fig. 5
having an analog negative  a frequency switch; 1003 a voltage set switch
formed feedback circuit, an accurate measurement can be  by digital
switches; 1004 a basic sine-wave generat- obtained for a directional
silicon steel core having a  Ing circuit (ROM) for generating a sine-wave
voltage magnetic flux density of about 17000 gauss (1 Gauss  40  [err] and
1005 a voltage adjusting circuit (multiplier) for = [err] Teals). Also,
when an extremely distorted ex-  adjusting the output of the basic
sine-wave generat- citing current [err] is supplied to the primary winding
[err]  Ing circuit 1004. In this case, the frequency of the ba- thereby
generating a saturated magnetic flux density  sic sine-wave voltage [err]
of the basic sine-wave gen- of about 18000 to 20000 gauss in the core 1,
both the  erating circuit 1004 is changed by the control portion 



feedback factor F and the amplification factor A' must  45  1001 in
accordance with the state of the frequency be increased to obtain a highly
accurate and stable  switch 1002. That is, the control portion 1001 gener-
measurement. In this case, however, an oscillation  ates a clock signal
having a frequency in accordance phenomenon always occurs. That Is, when
the ampli-  with the state of the frequency switch 1002 and trans- fication
factor A' is larger than 1 and a phase shift  mits this clock to the basic
sine-wave generating cir- amount in the negative feedback loop circuit is
larger  50  cuit 1004. Also, the control portion 1001 generates a than
180[err], the oscillation conditions may be satisfied.  voltage factor
[err] in accordance with the output of the Such a phase shift amount is
commonly generated by  voltage set switch 1003. As a result, the voltage
ad- the capacitance component on the negative feedback  justing circuit
1005 multiplies each digital value of the loop circuit in a relatively high
frequency region, and  basic sine-wave voltage [err] by the voltage factor
[err] to In addition, it is difficult to completely adjust such a   55
generate a new basic sine-wave voltage [err] phase shift amount by the
phase adjusting circuit 7.  Reference numerals 1006 and 1007 designate It
Is also difficult to adjust this phase shift amount  delay memories for
adjusting a total delay time corre- when an inductance component due to the
windings  sponding to one cycle of the basic sine-wave voltage 4    7
EP0490880B1                    8 [err]. Each of the delay memories 1006 and
1007  1011 also serves as the differential amplifier5 of Fig. may be
constructed by a bidirectional memory in    5. As a result, It Is possible
to completely correct the which a write operation and a read operation can
be  output voltage [err] at an even higher speed. simultaneously carried
out. That is, the delay memor-  Also, in the above-mentioned embodiments,
the les 1006 and 1007 are associated with address coun-   5   primary
winding [err] and the secondary winding W2 ters 1006a and 1007a,
respectively, and therefore,  can be of a type other than the
connector-type. Also, the delay memories 1006 and 1007 are operated by   it
Is possible to carry out a highly accurate and stable write addresses WAand
read addresses RAofthe ad-  testing (measurement) even when the number of
dress counters 1006 and 1007, which are counted up  turns of the windings
is 1. Also, the arrangement and by clock signals of the control portion
1001. In this  10  installation of the contacts [err] and CW2 can be free-
case, the delay time period of the delay memory 1006  ly determined.
Further, the number of turns of the pri- (1007) is determined by
mary winding [err] need not be the same as that of the (RA - WA) x T
secondary winding W2. where
Further, the present invention can be applied to RA Is a read address;
15  an apparatus for testing a separate-type core, and WA Is a write
address; and                   the present invention can be still applied
to other pow- T is a frequency period of the clock signal sup-  er supply
apparatuses such as a powersupply appa- plied from the control portion
1001.              ratus for a load of a rectifier circuit, or a power
supply A subtraction circuit 1008 calculates a digital vol-  apparatus for
a distorted current load. tage error [err] between the basic sine-wave
voltage   20  As explained above, according to the present in- [err] and an
analog/digital (AID) converted output vol-  vention, for example, in a core
testing apparatus, a tage [err] from the ends of the secondary winding W2
winding operation for each core is unnecessary, and via an A/D converter
1012. Also, an addercircult 1009  a correct and stable test (measurement)
can be car- adds the delayed voltage error [err] to the basic sine-  ried
out without adjusting the input voltage, even wave voltage [err]. A D/A
converter 1010 performs a   25  when the magnetic flux density of a core Is
extremely D/A conversion upon the output of the adder circuit  large. 1010,
and as a result, a power amplifier 1011 supplies an input current [err] to
the primary winding [err] In accor- dance with the analog voltage of the
D/A converter  Claims 1010.                                        30 Thus,
the output voltage [err] of the secondary   1. Apowersupplyapparatusfor a
load(1),compris- winding W2 is negatively fed back by the digital neg-
ing: ative feedback loop circuit formed by the elements         means
(1004,1005) for generating a basic 1006, 1008, 1007, and 1012. In addition,
a waveform   sine-wave voltage ([err]); to be fed back Is delayed for one
cycle of the basic  35   means (1008), connected to said basic sine-wave
voltage [err]. As a result, the output voltage  sine-wave voltage
generating means (1004,1005) [err] is stable, as illustrated In Fig. 12,
even when the  and an output of said load (1), for detecting a vol-
magnetic flux density of the core 1 is extremely large.  tage error ([err])
therebetween; 



In Fig. 11, which illustrates a second embodiment       means (1006, 1007),
connected to said of the present invention, a delay memory 1101, an ad-  40
voltage error detecting means (1008), for delay- dress counter 1101a, and
an adder circuit 1102 are   ing said voltage error([err]) by one cycle
ofsaid ba- added to the elements of Fig. 10. In this case, the   sic
sine-wave voltage; three delay memories 1006, 1007, and 1101 adjust a
means (1009), connected to said basic total delay time period corresponding
to one cycle of  sine-wave voltage generating means (1004,1005) the basic
sine-wave voltage [err] ([err]). Therefore, in Fig.  45  and said delaying
means (1006,1007), for adding 11, the voltage error [err] to be fed back is
summed and  said delayed voltage error ([err]) to said basic added to the
basic sine-wave voltage [err], thereby re-  sine-wave voltage; and markably
increasing the feedback factor F. For exam-       means (1010, 1011),
connected between pie, if the feedback factor F for the first cycle is 0.9,
said adding means (1009) and said load (1), for the feedback factor F for
the second cycle is 0.99.  50  supplying an input current ([err]) to said
load (1) in Also, the feedback factor F for the third cycle, the
accordance with the result of addition by said fourth cycle, ... Is 0.999,
0.9999,                   adding means (1009). Note that the second and
third embodiments of Figs. 10 and 11 can be combined with the first em-  2.
An apparatus as set forth in claim 1, further com- bodiment of Fig. 5. That
is, an analog negative feed-  55  prising means (1102), connected to said
voltage back loop circuit formed by the elements 6 and 7 of   error
detecting means and said delaying means, Fig. 5 is added to the circuit of
Fig. 10 or 11, as Indi-  for adding said delayed voltage error ([err]) to
said cated by dotted lines. In this case, the poweramplifier  voltage error
([err]). 5    7                   EP 0 490 880 B1                 8 [err].
Each of the delay memories 1006 and 1007  1011 also serves as the
differential amplifier5 of Fig. may be constructed by a bidirectional
memory in    5. As a result, it is possible to completely correct the which
a write operation and a read operation can be  output voltage [err] at an
even higher speed. simultaneously carried out. That is, the delay memor-
Also, in the above-mentioned embodiments, the ies 1 006 and 1007 are
associated with address coun-   5   primary winding [err] and the secondary
winding W2 ters 1006a and 1007a, respectively, and therefore,  can be of a
type other than the connector-type. Also, the delay memories 1007 and 1007
are operated by   it is possible to carry out a highly accurate and stable
write addresses WAand read addresses RAof the ad-  testing (measurement)
even when the number of dress counters 1006 and 1007, which are counted up
turns of the windings is 1. Also, the arrangement and by clock signals of
the control portion 1001. In this  10  Installation of the contacts [err]
and [err] can be free- case, the delay time period of the delay memory 1006
ly determined. Further, the number of turns of the pri- (1007) is
determined by                            mary winding [err] need not be the
same as that of the (RA - WA) x T                       secondary winding
W2. where                                                  Further, the
present invention can be applied to RA is a read address;
15  an apparatus for testing a separate-type core, and WA is a write
address; and                   the present invention can be still applied
to other pow- T is a frequency period of the clock signal sup-  er supply
apparatuses such as a power supply appa- plied from the control portion
1001.               ratus for a load of a rectifier circuit, or a power
supply A subtraction circuit 1008 calculates a digital vol-  apparatus for
a distorted current load. tage error [err] between the basic sine-wave
voltage   20  As explained above, according to the present in- [err] and an
analog/digital (A/D) converted output vol-  vention, for example, in a core
testing apparatus, a tage [err] from the ends of the secondary winding W2
winding operation for each core is unnecessary, and via an A/D converter
1012. Also, an addercircuit 1009  a correct and stable test (measurement)
can be car- adds the delayed voltage error AE' to the basic sine-  ried out
without adjusting the input voltage, even wave voltage [err]. A DIA
converter 1010 performs a   25  when the magnetic flux density of a core Is
extremely D/A conversion upon the output of the adder circuit  large. 1010,
and as a result, a power ampllfier 1011 supplies an input current [err] to
the primary winding [err] in accor- dance with the analog voltage of the
D/A converter  Claims 1010.                                         30
Thus, the output voltage [err] of the secondary    1. A power supply
apparatusfor a load (1), compris- winding W2 is negatively fed back by the
digital neg-  ing: 



ative feedback loop circuit formed by the elements          means
(1004,1005) for generating a basic 1008, 1008,1007, and 1012. In addition,
a waveform    sine-wave voltage ([err]); to be fed back is delayed for one
cycle of the basic  35    means (1008), connected to said basic sine-wave
voltage [err]. As a result, the output voltage  sine-wave voltage
generating means (1004,1005) Es is stable, as illustrated in Fig. 12, even
when the  and an output of said load (1), for detecting a vol- magnetic
flux density of the core I is extremely large.  tage error (AE)
therebetween; In Fig. 11, which illustrates a second embodiment
means (1006, 1007), connected to said of the present
invention,adelaymemory1101,anad-  40      voltage error detecting means
(1008), for delay- dress counter 1101 a, and an adder circuit 1102 are
ing said voltage error([err]) by one cycle of said ba- added to the
elements of Fig. 10. In this case, the   sic sine-wave voltage; three delay
memories 1006, 1007, and 1101 adjust a          means (1009), connected to
said basic total delay time period corresponding to one cycle of  sine-wave
voltage generating means (1004,1005) the basic sine-wave voltage [err].
Therefore, in Fig.  45  and said delaying means (1006,1007), for adding 11,
the voltage error [err] to be fed back is summed and  said delayed voltage
error ([err]) to said basic added to the basic sine-wave voltage [err],
thereby re-  sine-wave voltage; and markably increasing the feedback factor
F. For exam-        means (1010, 1011), connected between ple, if the
feedback factor F for the first cycle Is 0.9,  said adding means (1009) and
said load (1), for the feedback factor F for the second cycle is 0.99.  50
supplying an input current ([err]) to said load (1) in Also, the feedback
factor F for the third cycle, the   accordance with the result of addition
by said fourth cycle, ... is 0.999, 0.9999,....                adding means
(1009). Note that the second and third embodiments of Figs. 10 and 11 can
be combined with the first em-  2. An apparatus as set forth in claim 1,
further com- bodiment of Fig. 5. That is, an analog negative feed-  55
prising means (1102), connected to said voltage back loop circuit formed by
the elements 6 and 7 of   error detecting means and said delaying means,
Fig. 5 is added to the circuit of Fig. 10 or 11, as indi-  for adding said
delayed voltage error ([err]) to said cated by dotted lines. In this case,
the power amplifier  voltage error (AE).    9                  EP O 490 B80
B1                 10 3. An apparatus as set forth in claim 1 or 2. further
mit dem Elngangsstrom geschaltet lst. comprising a negative feedback loop
connected between the outputof said load (1) and said input  4. Vorrichtung
nachAnspruch 1,2 oder3 bei derdbe current supplying means (1010,1011).
Last elnen Kern (1) mit einer PrimArwlcidung (WI) 5      und elner
Sekundarwicklung (W2), die um den 4. An apparatus as setforth in claim 1,
2or3 where-  Kern gowickelt sind, umrfait, in said load comprises a core
(1) having a primary     bei der die Einrichtungen (1010, 1011) zur winding
([err]) and a secondary winding [err]         Versorgung mit dem
Elngangsstrom den Ein- wound thereon,
gangsstrom der Primirwicidung (WI) zufGhren said  input current supplying
means  10     und (1010,1011) supplying said input current to said
bel derdle Ausgangsspannung eine Span- primary winding ([err]), and
nung (E8) zwlschen den Enden der SekundArwic- said output voltage being a
voltage (Es)    klung (W2) lst. between ends of said secondary winding
[err]. 15 Revendlcations Patbntansprfche 1. Appareil d'alimentation en
energie pour une char- 1. Stromversorgungsvorrichtung fOr sine Last (1)
ge (1), comprenant: mit                                       20
des moyens (1004, 1005) aptes A engen- Einrichtungen (1004, 1005) zum
Erzeu-       drer une tension sinusoidale de base (E); gen elner
Basissinuswellenspannung (EO');              des moyens (1008) connectis
auxdits Einrichtungen (1008), die an die Elnrich-   moyens (1004, 1005)
gen6rateurs de tension si- tungen (1004, 1005) zur Erzeugung der Basissi-
nusoidale de base et A une sortie de ladite charge nuswellenspannung und an
einen Ausgang der  25   (1) aptes A d6tecter une erreur de tension (AE)
Last (1) angeschlossen  sind, um  einen           entre les deux;
Spannungsfehier ( E) dazwIschen zu detektle-           des moyens (1006,
1007) connectes aux- 



ron;                                              dits moyens (1008) de
d~tection d'erreur de ton- Einrichtungen (1006,1007), die an die De-
slon, aptes A retarderladiteerreurdetension (AE) tektionseinrichtungen
(1002)fOrden Spannungs-  30  d'un cycle de ladite tenson sinusobdale de
base; fehler angeschlossen sind, um den Spannungs-           des moyens
(1009) connect6s auxdits fehier ( E) um einen Zyicus der Basissinuswellen-
moyens generateurs de tension sinusoidale de spannung zu verzogern;
base (1004, 1005) et auxdits moyens de retarde- Einrichtungen (1009), die
an die Einrich-   ment (1006, 1007), aptes A ajouter ladite erreur tungen
(1004, 1005) zur Erzeugung der Basissi-  35  de tension retardee (AE) a
ladit tension sinusoT- nuswellenspannung und die VerzOgerungsein-
dale de base; et richtungen (1006, 1007) angeschlossen sind, um         des
moyens (1010, 1011) connectes entre der Basissinuswellenspannung den
verzfgerten     lesdits moyens d'addition (1 009) et ladite charge
Spannungsfohler ( E') hinzuzuftgen; und          (1) aptesafournirun
courantd'entree (I) A ladite Einrichtungen (1010, 1011), die zwischen  40
charge (1) en fonction du r6sultatde l'addithon par die Einrichtungen
(1009) zum HinzufIgen und      lesdits moyens d'addition (1009). die Last
(1) geschaltet sind, um In Abhangigkeit von dem Ergebnis der durch die
Einrichtungen   2. Un appareil selon la revendication 1, comprenant (1009)
zum HinzuffLgen durchgefflhrten Addition   de plus des moyens (1102)
connectes auxdits die Last (1) mit einem Eingangsstrom (la) zu ver-  4s
moyens de detection de l'erreur de tension et sorgen.
auxdits moyens de retardement, aptes A ajouter ladite tension d'erreur
retardee (AE') A laditb ten- 2. Vorrichtung nach Anspruch 1, die des
weiteren     sbon d'erreur (AE). Einrichtungen (1102) urnfalt, welche an
die Spannungsfohlerdetktlionseinrichtungen  und   oo  3. Un appareil soWon
la revendication I ou 2, die Verzagerungseinrichtungen geschaltet sind,
comprenant de plus une boucle de retroaction um den verzogerten
Spannungsfehler ( E') zum      n6gative connect6e entre la sortie de ladite
char- Spannungsfehler ( E) zu addieren.                 ge (1) et lesdits
moyens (1010, 1011) de fourni- ture du courant d'entree. 3. Vorrichtung
nach Anspruch I oder 2, die des wel-  58 teren sine negative
RfLckkopplungsschleife um-  4. Un appareil selon l'une des revendicatlons
1,2 ou falt, die zwischen den Ausgang der Last (1) und   3, dans lequel
ladite charge comprend un noyau die Einfichtungen (1010, 1011) zur
Versorgung     (1) ayantun enroulement primaire (W1) surlequel    11
EP 0 490 880 1B                  12  I I!1lIIJ    III1!1   1 s   ! est
enroul6 un enroulement secondaire (WN), loedits moyens de fourniture du
courant d'entr6e (1010, 1011) fournlssant ledit courant d'entrde audit
enroulement primaire (WI), ot ladite tension de sortie 6tant une tension
5 (Es) entre les extrhmites dudit enroulement so- condaire (W2). to 15 20
25 30 35 40 45 50 55 7    


