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The present invention relates generally to the voltage 
regulator art and more particularly to a novel voltage 
control device by which the output voltage of an electrical 
supply system can be held constant or can be varied in 
any desired manner regardless of variations of the supply 
or load voltages within a selected range, and which device 
regulates or controls said output voltage smoothly with 
demand. 
More particularly, this invention relates to voltage con 

trol apparatus comprising several impedance devices con 
nected in circuits with selected portions of a corrector 
winding in a supply system through associated multi 
contact switches. The apparatus also comprises means 
for adjusting the impedances of said impedance devices to 
vary the current flow in the corrector winding. 
At the present time the output voltage of a supply Sys 

tem, such as a transformer, is usually regulated by means 
of tap changing devices associated with either the primary 
or secondary windings or by varying the impedance of a 
device connected in one of the supply leads or in one 
of the output leads. 
The known tap changing devices have the disadvantage 

that they require numerous switches which are subject to 
arcing especially under relatively heavy loading, and they 
are subject to frequent break down and therefore require 
frequent repair and maintenance. Tap changing is also 
disadvantageous because it results in stepwise instead of 
smooth regulation of the output voltage and causes abrupt 
interruptions of the circuit. Furthermore, even the best 
available tap changers do not achieve accurate regulation 
but instead produce error on the order of 5/8 of 1% of 
normal voltage, and even then the regulation is slow act 
ing, taking effect only after the control voltage has been 
abnormal for a relatively long time. 

Therefore, one of the principal objects of the present 
invention is to provide a voltage regulator for an elec 
trical supply system such as a transformer system, which 
maintains the output voltage of the system substantially 
constant or changed by a desired amount regardless of 
changes in the supply voltage or load within predetermined 
limits. More particularly, it is an object to provide a 
device which maintains load voltage constant or within 
very narrow limits and is not limited to incremental 
changes. 
Another object of the present invention is to provide a 

novel voltage control device for regulating the output 
voltage of a supply system which does not undesirably 
interrupt any appreciable current. 
Another object is to provide means for smoothly vary 

ing a control voltage over its full range, and in which 
the variations are substantially instantaneous as distin 
guished from "stepwise' or "incremental.' 
A further object of the present invention is to make a 

relatively inexpensive control device using a minimum 
number of relatively small components. 

Still another object is to minimize the number of tap 
positions necessary on a correcting winding used to con 
trol or regulate voltage. 
These and other objects and advantages of the present 

invention will become apparent after considering the 
following specification and accompanying drawings where 
in several preferred embodiments of the invention are 
shown for illustrative purposes. 
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In the drawings: . 
F.G. 1 is a schematic wiring diagram of a transformer 

Supply circuit employing voltage control means constructed 
according to the present invention; and 

FIG. 2 is a schematic wiring diagram of another cir 
cuit employing a modified form of the control means of 
F.G. 1. 
FiG. 1 shows a transformer having its primary side 

connected across a source of alternating current 2 and its 
secondary side or winding a connected across a load 3. 
The primary side of the transformer has two main wind 
ings 4 and 6 and a corrector winding 5. A tap 7 is 
located at one end of the winding 4 opposite from its line 
connection lead 4a; the winding 5 has a plurality of tap 
connections identified as taps 8 through 18 inclusive; and 
the winding 6 has a tap 19 located at the end thereof 
opposite its line connection lead 6a. The tap 19 is con 
nected to the tap 8 on the control winding 5. 
Two impedance devices such as saturable reactors 20 

and 23 are provided, as shown, and are connected through 
multi-contact switches 22 and 23 respectively to selected 
transformer taps 7 through 8. The switch 22 has a 
pitrality of contact terminals which are connected to the 
even numbered taps on the corrector winding 5, and the 
Switch 23 has a plurality of contact terminals which are 
connected to the odd numbered taps on the corrector 
winding 5. Both of the reactors 20 and 2 have an 
alternating current winding 24 and 25, respectively, and a 
direct current winding 26 and 27, respectively. One side 
of both of the alternating current windings 24 and 25 
are connected to the tap 7 on the winding 4, the other side 
of the alternating current winding 24 is connected to a 
movable switch blade 28 on the switch 22, and the other 
side of the alternating current winding 25 is connected to 
a movable switch blade 29 on the switch 23. 

Each reactor 20 and 2A also has a direct current in 
pedance regulating circuit connected to the associated 
direct current windings 26 and 27. The impedance 
regulating circuits include batteries 30 and 3 respectively 
and associated series connected rheostats 32 and 33, re 
Spectively. For example, the winding 26 is connected in 
series with the battery 30 and the rheostat 32 and the 
winding 27 is connected in series with the battery 31 
and the rheostat 33. By adjusting the rheostats 32 and 
33 the impedances of the associated reactor windings 24 
and 25 can be varied. In this way the output voltage of 
the transformer i or other similar supply system can be 
maintained constant or can be adjusted to any desired 
value regardless of variations in the load or supply volt 
ages Within the range of the control. Also by means of 
the Switches 22 and 23 it is possible to extend the range 
of possible adjustment as will be shown. 
When the Supply voltage is normal, the primary winding 

of the transformer 1 must have a certain number of effec 
tive turns in order to maintain the desired transformation 
ratio and provide normal output voltage across the load 3. 
Therefore, each of the primary windings 4 and 6 has 45% 
of the total number of primary turns required to produce 
normal output voltage when the input voltage is normal, 
then the effective turns in the corrector winding 5 should 
equal to 10% of the total number of primary turns. How 
ever, if the corrector winding 5 is to be effective for varia 
tions of the input voltage over a range of say from 90% to 
1.10% of normal input voltage, then winding 5 must have 
total turns equal to approximately 20% of the normal 
primary turns. Furthermore, if the taps 8 through 18 are 
Spaced at ten equal intervals across the winding 5, there 
will be ten equal increments of the corrector winding, each 
representing approximately 2% of the total number of 
primary Winding turns required to cover the range of ad 
justment. 
The SWitch 22 has six terminal contacts numbered 34. 
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35, 36, 37, 38 and 39 connected respectively to the even 
numbered taps 8, 10, 12, 14, 16 and 8 on the corrector 
winding 5. The switch23 has five terminal contacts 43, 4, 
42, 43, and 44 connected respectively to the odd numbered 
taps 9, 11, 13, 15 and 17 on the winding 5. These eleven 
connections divide the corrector winding into the afore 
said ten equal increments. 
When normal voltage is impressed across the primary 

windings of the transformer 1, the movable contact 28 of 
the switch 22 is set on the terminal 36 (or 37), and the 
movable contact 29 of the switch 23 is set on the terminal 
42 as shown. In this condition the impedance of the 
winding 25 of the reactor 21 is adjusted to be relatively 
small, and the impedance of the winding 24 of the reactor 
20 is adjusted to be relatively large. These adjustments 
result in the part of the winding 5 between the taps 3 
and 8 being connected in series with the low impedance 
of the reactor winding 25 and also in series with the 
primary windings 4 and 6 across the input. Furthermore, 
that part of winding 5 between taps 8 and 12 is ineffective 
because it carries no current and that part between taps 
12 and 13 is practically ineffective because little current 
flows through it due to the high reactance of the winding 
24 in series therewith. Thus, under normal conditions 
only approximately one-half of the corrector winding 5 
is connected in the primary circuit, and the total number 
of primary turns is therefore at or near normal since one 
half of the corrector winding represents approximately 
10% of the total required primary turns. 

If the supply voltage rises above normal, the imped 
ance of the reactors 20 and 21 and/or the settings of the 
switches 22 and 23 must be adjusted in order to maintain 
normal output voltage. For example, when a rise in the 
supply voltage of less than 2% of normal supply voltage 
takes place, regulation can be effected by adjusting only 
the impedances of the reactor windings 24 and 25 without 
changing the settings of the switches 22 and 23. However, 
if the rise in supply voltage is greater than 2% of the 
normal supply voltage, regulation can be achieved only 
by making some change in the settings of the switches 22 
and 23. Some adjustment of the impedance of the reactors 
may also be required. 
When the supply voltage is normal, as described above, 

the switches 22 and 23 are in the central adjustment posi 
tions described above. Also in this condition the imped 
ance of the winding 25 is adjusted to be relatively low, 
and the impedance of the winding 24 is adjusted to be 
relatively high. However, if for any reason the supply 
voltage rises to some value such as 108% or normal, the 
following corrective changes must be made to keep the 
output voltage normal. First, the circuit of the reactor 
20 is adjusted so that the winding 24 has relatively low 
impedance. This is done by adjusting the rheostat 32. 
Next, the circuit of the reactor 2 is adjusted using rheo 
state 33, so that the winding 25 has a relatively high im 
pedance. Then the switch blade 29 of the switch 23 is 
moved from terminal position 42 to position 41. The 
resetting of switch 23 is done at the time when the im 
pedance of the winding 25 is high because at this time 
very little current flows through the switch 23 and hence 
very little arcing occurs. After the switch 23 is adjusted 
the impedance of the winding 25 is again adjusted to be 
low and the impedance of the winding 24 is adjusted to 
again be high. This results in the tap 7 being effectively 
connected to tap 1 through the low impedance of the 
winding 25. Now the switch 22 is moved from position 
36 to position 35. This operation is accomplished at a 
time when very little current is flowing through the switch 
22 owing to the high impedance of reactor winding 24 in 
series therewith. Once again the impedances of the re 
actors 20 and 21 is reversed making the impedance of the 
winding 25 relatively high and the impedance of the wind 
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ing 24 relatively low. When this is done, the switch 23 
is switched from position 41 to position 40, again causing 
very little current interruption and arcing. Thereafter 75 

4. 
the relative impedances of the reactors are again reversed. 
In the final position, the impedance of the winding 25 is 
relatively low, the impedance of the winding 24 is relative 
ly high, the switch 23 is in the position 40, and the Switch 
22 is in position 35. In this position the tap 7 is effectively 
connected to the tap 9 through the low impedance of the 
winding 25 by way of the contact 40 on the switch 23. 
This means that that part of the winding 5 which is be 
tween the taps 9 and 18 is connected in series circuit with 
the main primary windings 4 and 6, and that that part of 
the winding 5 between taps 3 and 9 is effectively out of 
the circuit. Thus, there are in this condition 8% more 
effective turns in the primary of the transformer than pre 
viously, and the transformer turns ratio is therefore ad 
justed to supply normal output voltage even though the 
supply voltage is 108% of normal. Obviously if the sup 
ply voltage had increased to only 106% of normal it 
Would not have been necessary to take as many steps as 
in the above example, and if the supply voltage increased 
to 1.10% of normal it would have been necessary to take 
even more steps. 

If the supply voltage decreases to below normal voltage 
instead of increases it is necessary to decrease the number 
of primary turns in order to maintain normal output volt 
age. This is accomplished using the reverse of the proc 
ess described above. For example, if the supply voltage 
decreases to 94% of normal, then three switch movements 
are required to eliminate 6% of the normal number of 
primary winding turns. This can be accomplished in Steps 
by moving the switch blade 28 on switch 22 to the ter 
minal 38, and by moving the switch blade 29 on switch 
23 to the terminal 43. in this condition, with relatively 
low impedance in the winding 24, and relatively high in 
pedance in the winding 25, the primary side of the trans 
former. has only that portion of the corrector winding 5 
effective between the taps 16 and 18; the portion between 
the taps 8 and 6 being substantially ineffective because 
that portion between taps 8 and 15 carries no current and 
that portion between taps 15 and 16 is connected in series 
with the high impedance of the winding 25. The switch 
operations necessary to accomplish this change are made 
when the impedances are such that minimum arcing occurs. 

Between the fixed incremental changes provided by the 
switches 22 and 23 it also is possible to make additional 
adjustments by changing the impedances of the reactors 
20 and 2. Therefore, the device shown in FIG. 1 is able 
to compensate for all variations of input and output volt 
ages within the range thereof. 
A modification of the circuit of FIG. 1 is shown in 

FIG. 2. In the modified circuit three variable impedance 
devices such as reactors 100, 0, and 102 are employed 
instead of two, and they are connected to operate with 
three multi-contact switches 103,104 and 105 respectively. 
The multi-contact switches 103, 184 and 105 are con 
nected to a plurality of spaced taps on a corrector wind 
ing 106. The operation of the three multi-contact switches 
and the associated three reactors is similar to that de 
scribed above in connection with F.G. 1. 

In the circuit of FIG. 2, one of the switches is prefer 
ably operated while the other two switches are determin 
ing the voltage. When a switch is operated the impedance 
of its associated reactor is relatively high or at a maxi 
mum value, and the impedances of the reactors associated 
with the other two switches are usually substantially equal 
and at some relatively low value. For example, when 
normal supply voltage exists, the reactor 102 is at a mini 
mum value and the movable contact of the switch 05 is 
in the position shown. Also the reactors 100 and 101 
have relatively high impedance values and the movable 
contacts of the switches 103 and 104 are positioned as 
shown. Now if the supply voltage increases by 4% 
for example, the impedance of the reactor 10i is de 
creased and the impedance of the reactor 62 is in 
creased. When the impedances of reactors 10 and 82 
are substantially equal at some relatively low value, and 
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the impedance of reactor 100 is maximum, the movable 
contact of the switch 103 is moved counterclockwise to 
the next contact. The impedance of reactor 160 is then 
decreased while that of reactor 102 is increased and the 
impedance of reactor 101 passes through its minimum 
and starts to increase again. When the impedances of 
reactor 102 reaches its maximum value with the other 
two reactors at some relatively low value the movable 
contact of the switch 105 is moved counterclockwise to 
be in a position for further change should the supply volt 
age increase to more than the 4%. The impedance of 
reactor 100 is further reduced to a minimum during which 
time the impedances of reactors is and 102 equalize with 
each other at a relatively high value. These steps com 
pensate for the full 4% increase in the supply voltage. 
While the above manner of operation is preferable it 

is not essential that two of the reactors have equal im 
pedances when switching the third reactor. it is only 
necessary that a switch position be changed while its as 
sociated reactor has a relatively high impedance so that 
there will be little current to interrupt and consequently 
little arcing on the contacts. 
The above description covers two embodiments of a 

device each of which is able to compensate for voltage 
variations over a wide range or adjust the voltage to a de 
sired value. Obviously a greater or lesser number of 
tap positions, a greater or lesser number of Switches and 
reactors, and different sizes of increments can also be used 
to change the range and the number and size of steps. If 
the number of tap positions is varied, and if the size of 
the increments is changed, it may also be necessary to 
select different size impedance devices. The present de 
vice is also suitable for use with an auto-transformer or 
other alternating current supply system having a main 
and a corrector winding. 
Thus it is apparent that there has been shown and de 

scribed a novel device for regulating or adjusting a volt 
age in an electric supply system such as a transformer or 
the like by changing the transformation ratio thereof, said 
supply device including a corrector winding associated 
with the supply system and having a plurality of spaced 
connector locations thereon, a plurality of Switch means 
and variable impedance means connected into a plurality 
of circuits to said corrector winding locations for ef 
fectively connecting different selected portions of said cor 
rector winding into the supply system, means for varying 
the impedance of the impedance means, and means for 
changing the settings of the switch means. 
Many changes, modifications and variations of the 

present device will become apparent to those skilled in the 
art after considering this specification. All such changes, 
modifications and variations which do not depart from 
the spirit and scope of the invention are deemed to be 
covered by the invention which is limited only by the 
claims which follow. 

claim: 
1. A voltage regulator for a transformer having a 

primary winding, a secondary winding, and a corrector 
winding associated with one of the other transformer 
windings, said regulator comprising three switches each 
having a plurality of stationary terminals and a movable 
switch blade selectively engageable with the associated 
stationary terminals, means connecting said stationary 
terminals on said switches to different selected positions 
on the corrector winding, and a variable impedance de 
vice connected between each of said movable switch blades 
and the transformer winding associated with the corrector 
winding, each of said impedance devices including an 
alternating current winding, a direct current winding, and 
an adjustable source of direct current for varying the 
current flow through said direct current winding to there 
by vary the impedance of the alternating current winding. 

2. In a tap changing device for an electrical supply 
system, the combination therewith comprising a corrector 
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6 
tions of said corrector winding between a pair of circuit 
terminals in the supply system, said means including a 
pair of tap changing switches each having a plurality of 
stationary terminals connected to different preselected 
positions on the corrector winding, each of said switches 
having a movable contact selectively engageable with its 
asSociated Stationary terminals, a saturable reactor as 
sociated with each of said switches, each of said reactors 
including an alternating current reactor winding and a 
control winding, each of said reactor windings being con 
nected in series with its associated switch between the 
movable contact thereof and one of said circuit terminals, 
the other of said terminals being connected to said cor 
rector winding, and means including said control wind 
ings for varying the reactance of said reactor windings 
to vary the effective number of turns of said corrector 
winding in a substantially stepless manner subsequent 
to the tap changing movement of one of said switches. 

3. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding in 
one of said power circuits having a plurality of taps at dif 
ferent potential points thereon, the combination there 
with comprising means including a pair of selectively op 
erable tap changing switch means movable between said 
taps to connect different portions of said corrector wind 
ing in said supply system, and variable impedance means 
including impedance control means respectively connected 
with said pair of switch means to vary the effective num 
ber of turns of said corrector winding in a substantially 
stepless manner subsequent to the tap changing move 
ment of said switch means. 

4. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
in one of said power circuits having a plurality of taps 
at different potential points thereon, the combination 
therewith comprising means including a pair of selectively 
operable tap changing switch means movable between said 
taps to connect different portions of said corrector winding 
in said supply system, a pair of variable impedance means 
respectively connected with said pair of switch means in 
one of said power circuits, and control means for respec 
tively smoothly varying the impedance values of said im 
pedance means to vary the effective number of turns 
of said corrector winding in a substantially stepless man 
ner subsequent to the tap changing movement of one of 
said Switch means. 

5. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
in one of said power circuits having a plurality of taps 
at different potential points thereon, the combination there 
with comprising means including a pair of selectively 
operable tap changing switch means movable between 
said taps to connect different portions of said corrector 
winding in said supply system, a pair of saturable reac 
tors each having a reactor winding and control winding 
means, said reactor windings being respectively connected 
in series with said pair of switch means, and means for 
supplying variable control current to said control winding 
means of said reactors for varying the reactance values 
of said reactor windings to vary the effective number of 
turns of said corrector winding in a substantially stepless 
manner subsequent to the tap changing movement of one 
of said switch means. 

6. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
in one of said power circuits having a plurality of taps 
at different potential points thereon, the combination 
therewith comprising means including a pair of selectively 
operable tap changing Switch means movable between said 
taps to connect different portions of said corrector winding 

winding, means for selectively connecting different por- 75 in said supply system, a pair of variable impedance means 
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respectively connected with said pair of switch means to 
transfer current flow from one of said Switch means to 
the other of said switch means in order to permit tap 
changing movement of said one switch means, and con 
trol means for smoothly varying the impedance values 
of said impedance means to vary the effective number of 
turns of said corrector winding in a substantially stepless 
manner subsequent to the tap changing movement of Said 
one switch means. 

7. In a tap changing device for an electrical Supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector Winding 
connected in said supply system and having a plurality 
of taps at different potential points thereon, the combina 
tion therewith comprising a pair of Selectively operable 
tap changing switch means for connecting different for 
tions of said corrector winding in series in one of said 
power circuits including a plurality of stationary contacts 
connected respectively to said taps and a pair of selec 
tively novable contacts engageable with different ones of 
said stationary contacts, a pair of Saturable reactors each 
including a reactor winding and control winding means, 
said reactor windings being respectively connected in 
series with said movable contacts in said one power circuit, 
means for supplying variable control current to said con 
trol winding means for Smoothly varying the reactance 
values of said reactor windings to vary the effective num 
ber of turns of said corrector winding in a substantially 
stepless manner Subsequent to the tap changing movement 
of one of said movable contacts from engagement with 
one of said stationary contacts to another of said stationary 
contactS. 

8. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
connected in said supply System and having a plurality 
of taps at different potential points thereon, the combina 
tion therewith comprising a pair of Selectively operable 
tap changing Switch means for connecting different por 
tions of said corrector winding in series in one of said 
power circuits including a plurality of stationary contacts 
connected respectively to said taps and a pair of selec 
tively movable contacts engageable with different ones 
of said stationary contacts, a pair of saturable reactors 
each including a reactor winding and control winding 
means, said reactor windings being respectively connected 
in series with said movable contacts in said one power cir 
cuit, means for Supplying variable control current to said 
control winding means for smoothly varying the reactance 
values of said reactor windings to vary the effective num 
ber of turns of said corrector winding in a substantially 
stepless manner subsequent to the tap changing movement 
of one of Said movable contacts from engagement with 
one of said stationary contacts to another of said stationary 
contacts, said reactors also serving to transfer current 
flow from one of said switch means to the other of said 
switch means in order to permit tap changing movement 
of the movable contact of Said one switch means from 
one of said stationary contacts to another of said sta 
tionary contacts. 

9. In a tap changing device for an electrical supply 
system having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
in one of said power circuits having a pair of sets of 
taps, the taps of one of said tap sets being at alternate 
potential points on said winding relative to the taps of 
the other of said tap sets, the combination therewith coin 
prising tap changing switch means for connecting different 
portions of said corrector winding in series in one of said 
power circuits, including a pair of sets of stationary con 
tacts, the contacts of one and the other of said stationary 
contact sets being connected with the taps of said one 
and other tap sets, respectively, a pair of selectively mov 
able contacts engageable with the contacts of said one 
and other stationary contact sets, respectively, a pair of 
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8 
variable impedance devices respectively connected in Series 
with said movable contacts in said one power circuit, and 
impedance control means for smoothly varying the relative 
impedance values of said impedance devices to vary the 
effective number of turns of the corrector winding in a 
substantially stepless manner subsequent to the tap chang 
ing movement of either of said movable contacts from 
one of said stationary contacts to another of said stationary 
contacts. 

10. A tap changing device for an electrical Supply Sys 
ten having a power input circuit for supplying power 
to a power output circuit including a corrector winding in 
said supply system having a pair of sets of taps, the taps 
of one of said tap sets being at alternate potential points 
on said winding relative to the taps of the other of said 
tap sets, the combination therewith of a pair of tap chang 
ing switches for connecting different portions of Said cor 
rector winding in said supply systein, each of said Switches 
having a set of stationary contacts and a selectively mov 
able contact engageable with its associated set of sta 
tionary contacts, said sets of contacts being respectively 
connected to said tap sets, a pair of saturable reactors 
respectively connected in series with said Switches in 
said supply system, and reactor control means for 
smoothly varying the reactance values of said reactors 
to vary the effective number of turns of said corrector 
winding in a substantially stepless manier. 

11. A voitage control device for an electrical supply 
system having a power input circuit for Supplying power 
to an output circuit comprising a corrector winding hav 
ing first and second sets of taps thereon, and means for 
selectively connecting portions of said corrector winding 
between a pair of circuit terminals in the supply system 
to control the voltage at the power output circuit, said 
means including a pair of tap changing switches each 
having a plurality of stationary contacts and a movable 
contact selectively engageable with its stationary con 
tacts, said stationary contacts of one of said Switches be 
ing respectively connected to different preselected ones 
of said taps, said stationary contacts of the other of said 
switches being respectively connected to other different 
ones of said taps which are at alternate potential points 
on said winding with respect to the potential points of 
the taps to which said stationary contacts of said one 
switch are connected, a pair of saturable reactors, one 
of said reactors being connected in series with said one 
switch between the movable contact thereof and one of 
said circuit terminals, the other of said reactors being 
connected in series with said other Switch between the 
movable contact thereof and said one circuit terminal, 
means connecting the other of said circuit terminals to 
said corrector winding, and reactor control means for 
varying the relative reactance values of said reactors to 
vary the effective turns of said corrector winding in a 
substantially stepless manner subsequent to the tap chang 
ing movement of either of said movable contacts from 
one of its associated stationary contacts to another of its 
associated contacts. 

12. In a tap changing device for an electrical supply 
system including a transformer having main primary 
and secondary windings and a corrector winding having 
a plurality of taps thereon, the combination therewith 
comprising means including a pair of selectively operable 
tap changing switch means movable between said taps 
to connect different portions of said corrector winding 
in series with one of said main windings, a pair of vari 
able impedance means connected respectively in series 
with said pair of switch means, and impedance control 
means for smoothly varying the impedance values of said 
impedance devices to vary the effective number of turns 
of said corrector winding in a Substantially stepless man 
ner subsequent to the tap changing movement of one of 
said switch means. 

13. In a tap changing device for an electrical supply 
system including a transformer having main primary 
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and secondary windings and a corrector winding having 
a plurality of taps thereon, the combination therewith 
comprising means including a pair of selectively operable 
tap changing switch means movable between said taps 
to connect different portions of said corrector winding in 
series with one of said main windings, a pair of saturable 
reactors respectively connected in series with said pair 
of switch means, each of said reactors having control 
winding means for varying the reactance thereof, and 
means for supplying control current to said control wind 
ing means for varying the relative reactance values of 
said reactors to vary the effective number of turns of said 
corrector winding in a substantially stepless manner sub 
Sequent to the tap changing movement of either of said 
switch means, said reactors serving to transfer current 
flow from one of said switch means to the other of said 
SWitch means to permit tap changing movement of said 
one switch means when the reactance value of the re 
actor in series with said other switch means is at a rela 
tively low value relative to the reactance value of the 
reactor in series with said one switch means. 

14. In a tap changing device for an electrical supply 
System having a power input circuit for supplying power 
to a power output circuit including a corrector winding 
in one of said power circuits, said corrector winding 
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having a plurality of taps at different potential points 
thereon, the combination therewith comprising three se 
lectively operable switches each having a plurality of 
stationary contacts and a movable contact engageable 
with its associated stationary contacts, means connecting 
the stationary contacts of said switches to different ones 
of said taps, three variable impedance devices connected 
in one of said power circuits respectively in series with 
the movable contacts of said switches, and impedance 
control means for selectively smoothly varying the im 
pedance values of said impedance devices to vary the 
effective turns of said corrector winding in a substantially 
Stepless manner subsequent to the tap changing movement 
of any one of said movable contacts from one of its 
associated stationary contacts to another of its associated 
stationary contacts. 
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