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The present invention relates to devices for 
control of rectified voltage derived from an alter 
nating current by means of a rectifier. 
KnOWn control devices of this kind comprise 

inductances inserted in series in the circuit of 
the alternating current and having saturation 
windings traversed by the rectified current, the 
drop of potential across these inductances being 
thus varied as a function of the load current 
alone, or the load current and the rectified volt 
age. 

This drop of potential is equal to the product 
of two factors, viz. the impedance of the variable 
Series inductance or set of inductances employed, 
that is Z, and the effective value of the alternat 
ing current passing through the alternating 
Windings of Said inductance, that is I. 

It is obvious that in all such devices the value 
of I (the input alternating current through the 
Variable series inductance) inherently tends to 
vary with the output current ic because this out 
put current must inherently be derived directly 
or indirectly from the input current. In many 
Such known devices, however, a drainage induC 
tance is connected in shunt to the alternating 
current System at a point Subsequent to the Se 
ries inductance so as to draw a parasitic cur 
rent of substantially Wattless phase, thus arti 
ficially increasing the input current I. If Such 
a shunt inductance is arranged to be varied in 
dependance on some Selected characteristic X of 
the output circuit, the input current I Will be 
artificially caused to vary as a function of Such 
selected characteristic X (in addition to the in 
herent variation of I as a function of ic). 
Various control means employing inductances 

of this type have already been suggested in which 
a variation of the drop of potential ZI is obtained 
as a function of the output or rectified current 
Ic, and of the output or rectified potential U in 
such a direction that whatever the variations of 
the load and the potential on the alternating Side, 
the value of the rectified voltage Uremains Sub 
stantially constant. In one known device of this 
type, for example, one or more inductances, with 
saturating winding have been arranged in Series 
with one of the windings of the feed transformer 
in such a way that the impedance of the Series 
inductance, or set of inductances, is a function 
of the output or rectified current Ic, and of the 
output or rectified potential U, whereas the cur 
rent I is not artificially varied at all but is Sub 
ject only to its natural dependence upon ic: 

In a second known arrangement of this type the 
series inductances are arranged in Such a Way 
that their impedance Z is solely a function of 
the rectified current, while only the current. I 

(C. 5-363) 

which passes through their saturation winding 
is a function of the rectified potential (in addi 
tion of course to its inherent dependence on Ic) : 

The present invention provides, in accordance 
With certain of its characteristics, systems for 
the control or regulation of a rectified potential 
employing one or more impedance elements in 
Serted in the alternating feed circuit such that 
the impedance of Said elements is a function both 
of the rectified current and of the rectified poten 
tial, and Such that the current passing through 
their Windings is artificially controlled as a func 
tion of the rectified potential (in addition to its 
inhei'ent dependence On Ic) 

in another a Spect, the invention provides sys 
tems for the control or regulation of an electrical 
magnitude, for example, a potential, such that 
the variations of the drop of control potential 
across the above mentioned inductance caused 
by a given variation of the potential at the out 
put of the control System do not decrease in pro 
portion as the Current on the output of the con 
trol system approaches its maximum or full load 
ing Value. 

In practical operation, in the two known con 
trol Systems mentioned above an increase of the 
Output current Ic reduces the value of the im 
pedance of the control elements, and the satura 
tion of said inductances approaches its maximum 
Value. In the first System, the same variation 
of U Will obviously involve a less Variation of the 
impedance Z in the vicinity of Saturation, than it 
Will at a distance from the Saturation point; and 
in the second System a given variation of U Will 
give (by varying I) a variation of ZI which is 
Smaller When Z, is low. 

In a general manner, consequently, the present 
invention has as its object the provision of means 
so that a System of control or adjustment of an 
electrical magnitude employing impedance ele 
ments with Saturation Winding maintains the 
same eficiency independent of the loading on the 
output Side. 

In accordance With certain characteristics of 
the invention a device for controlling an electrl 
cal magnitude such as a potential is essentially 
composed of a regulator, the Control element Or 
member of which influenced by the potential to 
be adjusted, and which is capable of simultane 
ously varying two control elements, or members, 
such for example as tWo resistances inserted re 
spectively in two separate Saturation circuits of 
the regulator. 

In accordance With one characteristic of the 
invention the inductances employed are such 
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that their alternating windings cannot induce 
any flux in the saturation winding. 

In accordance with one aspect of the invention 
a device for the control of a rectified potential 
may comprise a rectifier device supplied with al 
ternating current by a network through a feed 
transformer, a first inductance in Series With the 
winding of the said transformer, and having a 
saturation winding, and a second inductance in 
parallel with the winding of the transformer, and 
also having a saturation winding, a regulating 
device influenced by the potential to be adjusted, 
and simultaneously controlling two elementS Such 
as two resistances, one of which is inserted in 
shunt to the saturation winding of the first in 
ductance, and the other in series with the Satu 
ration winding of the second inductance. 

However, in such a device, as the current paSS 
ing through the saturation winding of the first 
mentioned inductance is sometimes of a Very 
different order of magnitude from the current 
passing through the saturation winding of shunt 
inductance, the practical realisation of a double 
regulator controlling these two currents may offer 
certain difficulties. Consequently, in accordance 
with a still further characteristic, the invention 
provides for this purpose means to produce a 
similar order of magnitude of the two currents. 
In a given example, the saturation Winding of 
the series inductance, instead of being connected 
directly in series with the load circuit, is fed by 
means of series transformers which develop On 
the terminals of their secondaries a potential 
substantially proportional to that supplied to the 
rectifiers connected to the load and these Sec 
ondaries feed an auxiliary rectifier which itself 
feeds the Saturation winding of the inductanceS. 
By such an arrangement an adjustment of the 
transformation ratio of the series transformers 
can easily be carried out so that the current dis 
charged by the auxiliary rectifier in the Satura 
tion winding of the series inductances is of the 
same order of magnitude as the current passing 
through the saturation winding of the shunt in 
ductances. 

In another way, and in accordance. With an 
other feature of the invention, the auxiliary 
series transformers may be eliminated and the 
resistances or impedances chosen in Such a Way 
that one of the resistances is an element With 
high output, and low potential, and the other an 
element with low output and a potential of the 
order of the potential across the load. 
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The invention will be explained in detail in the 
following description of some non-initing en 
bodiments shown in the attached dra Wings, in 
which: 

Fig. 1 shows an example of an application in 
the case of a tri-phase feed network; and 

Fig.2 shows an example of an application en 
ploying a mono-phase feed. 
In the arrangement of Fig. 1, T represents the 

main transformer, R, the rectifier device, fed by 
the alternating current network, through the 
transformer T, fic the inductances in series with 
the primary windings of the transformer T, and 
the Saturation windingS IS of which are fed by 
means of the series transformer it supplying the 
auxiliary rectifier device R, Lid the inductances 
in shunt on the primary of the transformer T, 
of which the common Saturation winding Lis' is 
fed by the potential on the load side of the recti 
fier R, Re the double regulator devices compris 
ing a control member or element m, and two con 
trol resistances r and r, the first being connected 

2,212,229 
in shunt to Ls and the second in series with TS'. 
The regulator Re is provided so that the resist 

ances r and r" both decrease when the potential 
to be adjusted on the rectified side tends to in 
crease. This is easily obtained by means of the 
connections of the resistances shown in Fig. 1. 
When the potential on the rectified side begins 
to increase, the resistance r decreasing, the cur 
rent passing through the Saturation Winding IIS 
tends to decrease and consequently the imped 
ance Z of the inductance Lic tends to increase. 
Moreover, the resistance r decreasing, the cur 
rent in the saturation winding LS' of the induct 
ance a tends to increase, which also increases 
the current absorbed by the inductances Tia. 
Under these conditions an increase of the in 
pedance Z on the inductance IIc, and a sinul 
taneous increase of the current I passing through 
them are obtained. The result is that the drop 
of potential ZI, through the inductance Lic has a 
double reason for increasing, which is opposed to 
the increase of the rectified potential. 

If the rectified potential began to decrease the 
operation which has just been described Would 
be reversed. 

It is, however, clear that if the rectifier R, dis 
charges with full charge, the respective Waria 
tions of Z and of I will not need to be SO great, 
as if one or other of these two factorS Were modi 
fied. For exampie, in order to obtain a Wariation 
of ZI from the single to the double, it would be 
Sufficient, instead of merely varying either Z. Or 
I in the ratio of 1:2 to vary them simultaneously 
in the ratio of 1 to v2. 
The variations of the resistance r on no load 

have no action of the adjustment of the potential, 
the current in the inductance LS being Zero. The 
adjustment is thus completely ensured by the 
action of r" on the ringing inductances Ltd, which 
then have a maximum efficiency since Z has its 
maximum Walue. 
On the other hand, on full load the action of 

the resistance r is added to that of the resistance 
r' in Order to compensate the reduction of effi 
ciency of the inductances La, the variations of 
the current, through La being multiplied in the 
product ZI by the variation of the impedance Z. 
of the compounding inductances. 
The arrangement described comprises the use 

of series transformers for the feeding of the 
Saturation winding LS of the compounding in 
ductances L.C, but this feeding may be ensured in 
any other Suitable way dependent, moreover, on 
the type of regulator Re employed. In the ex 
ample given, this method of Supply permitted for 
large outputs a more convenient execution and 
more exact adjustment of the saturation wind 
ing of the compounding inductances. 
AS mentioned above, the inductances with Satu 

ration Winding are Such that the alternating 
Windings develop no flux through the Saturation 
Windings. 

Fig. 2 to which I will now refer, represents an 
other embodiment incorporating characteristics 
of the invention, in which the feed network is 
Shown monophased for the sake of simplicity in 
the drawings. The alternating current supply is 
effected on the terminals ACT and the utilisation 
circuit of the rectified current is tapped on the 
terminals DCT. The alternating current feeds a 
transformer T through a compounding induct 
ance IIC in Series, and the Secondary of trans 
former T is shunted by an inductance La. These 
tWO inductances respectively have Saturation 
WindingS IS and I.S. Arectifier device such as a 
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rectifier bridge R is supplied by the secondary of 
the transformer T. A resistance r is connected 
in shunt to the Saturation winding S and a re 
sistance r is connected in series with the satura 
tion winding LS'. The regulator Re shown is 
Such that the control member 79 causes the two 
resistances r and r" to vary in the same sense, but 
in this case the resistance r is a resistance with 
large output and low potential and the resistance 
r' is a resistance With a small output and With a 
potential equal to, or of the order of magnitude 

if the potential across the rectifier bridge R. In 
Order that the resistances r and r may increase 
When the potential on the terminals of the notor 
member 77 increases, a potential proceeding fron 
an auxiliary source S of constant tension is 
opposed to the potential to be adjusted. The 
potential on the terminals of the source S' may 
be maintained constant by means of suitable ar 
rangements of valves with luminescent discharge, 
Saturated and non-saturated transformers, etc. 
ItSpotential, maintained constant, is determined 
So as to be greater than the utilisation potential, 
and in opposition to the latter. In this way when 
the utilisation potential increases, the potential 
On the terminals of the notor member or device 
17 decreases and the resistances r and rare modi 
fied consequently in order to bring this utilisa 
tion potential to the desired value. 

It is clear that the arrangements shown have 
Only been shown by way of example, and that 
other arrangements incorporating characteristics 
of the invention may be obtained without depart 
ing from the scope of the invention. 

It is also clear that such arrangements may be 
applied to the regulation and control of an alter 
nating potential proceeding from the transforma 
tion of another feed alternating potential. In 
this case the rectifier device R should only have 
a reduced power and should only be used as 
Source of reference potential. 
What is claimed is: 
1. A system for supplying to a load regulated 

direct current voltage derived from an alternat 
ing current power supply, comprising a trans 
former, a rectifier, a first line connected to trans 
mit alternating current from the power suply to 
said rectifier, said line being divided into two sec 
tions coupled together through said transformer, 
a second line connected to transmit direct current 
from said rectifier to the load, a shunt inductance 
connected across said first line, a series induct 
ance connected in series in said first line ahead 
of said shunt inductance and ahead of said trans 
former so as to be traversed by current compo 
nents corresponding to currents drawn by said 
shunt inductance as well as by Current compo 
nents corresponding to currents drawn by said 
rectifier, and means for simultaneously oppositely 
varying the impedances of both said series and 
shunt inductances responsive to variations of the 
potential across said second line. 

2. A system for supplying to a load regulated 
direct current voltage derived from an alternat 
ing current power Supply, comprising a rectifier, 
a first line connected to transmit alternating cur 
rent from the power Supply to said rectifier, a 
second line connected to transmit direct current 
from said rectifier to the load, a shunt inductance 

3 
connected across said first line, a series induct 
ance connected in Series in said first line ahead 
Of Said shunt inductance SO as to be traversed by 
CUrrent components corresponding to currents 
drawn by said shunt inductance as well as by cur 
rent components corresponding to currents drawn 
by said rectifier, and means for simultaneously 
Oppositely varying the inpedances of both said 
Series and shunt inductances responsive to vari 
ations of the potential across said second line. 

3. In combination an alternating current sup. 
ply Source, a transformer having primary and 
Secondary Windings and having said primary 
Winding connected to said source, a rectifier con 
nected to said secondary winding, a load circuit 
connected to said rectifier, series inductance con 
nected in series with the primary of said trans 
former, shunt inductance connected in shunt to 
Said transformer, a saturating winding for vary 
ing said series inductance and a resistance in 
shunt thereto, a Saturating winding for varying 
Said shunt inductance and a resistance in series 
thereWith and means for simultaneously varying 
both said resistances in the same direction in de 
pendence upon the voltage across said load cir 
cuit. 

4. In combination an alternating current sup 
ply source, a first transformer having primary 
and secondary windings and having said primary 
Winding connected to said source, a first rectifier 
Connected to the secondary winding of said first 
transformer, a load circuit connected to said first 
rectifier, a first inductance connected in series 
between said Source and the primary winding of 
Said transforisher, a second inductance connected 
in Shunt across Said transformer, a second trans 
former having a primary and secondary winding 
and having its primary winding connected to said 
Source and its Secondary winding to a second 
rectifier, windings connected to said second recti 
fier for varying the value of said first inductance, 
a first resistance connected in shunt to said Wind 
ings, windings for varying the value of said sec 
Ond inductance and connected across said load 
Circuit, a second resistance connected in series 
with Said last mentioned windings and means de 
pendent upon the voltage across said load circuit 
for varying said first and second resistance simul 
taneously in the same direction. 

5. In combination an alternating current sup 
ply Source, a transformer having primary and 
Secondary windings and having said primary 
Winding connected to said source, a rectifier con 
nected to the secondary winding of said trans 
former, a load circuit connected to said rectifier, 
a first inductance in series between said source 
and said primary, a winding for varying the value 
of said inductance, a resistance having large Out 
put and low potential in shunt to said winding, a 
Second inductance in shunt to said transformer, 
a Winding for varying the value of said second in 
ductance connected acroSS the Said load circuit in 
Series with a resistance of Small output and a 
potential of the Order of the potential across the 
said rectifier and means for varying both said 
resistances simultaneously in the same direction 
in dependence upon the potential across the load 
circuit. 

HENRI EDMOND GROZ. 
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