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My invention relates to autotransformers. 
An autotransformer has a single main wind 
ing which may be used to connect two cir 
cuits if it is not necessary that the circuits 

5 be insulated from each other. The connect 
ed circuits are usually of different voltage, 
of course, and connected across correspond 
ingly different numbers of turns of the wind 
ing so that the winding includes two groups 

0 of turns. One of these groups of turns 
is a common winding section between the 
terminals of each of the connected cir 
cuits and carries a current which is the 
algebraic sum of the currents in the two 

15 circuits. The other group of turns is a 
series winding section which carries a cur 
rent which flows in series with both cir 
cuits but which does not flow through the 
common winding section. While the trans 

20 former is in operation, the voltage increases 
through the turns or coils forming the wind 
ing from the low voltage end, which may 
be grounded, to the high voltage end and it 
is desirable, that the turns or coils be dis 

25 tributed along the core in approximately the 
i order of increasing voltage so that the volt 
age and therefore the amount of insulation 
between adjacent turns or coils may be a 
minimum. This arrangement of the wind 

30 ing turns and coils also permits the short 
est and simplest coil connections to be used 
but it necessarily separates the common and 
series winding sections and it is usually de 
sirable that these be closely coupled to avoid 

Bs excessive reactance. The general object of 
the invention is to provide an autotrans 
former construction in which the common 
and series sections of its winding are closely 
coupled to avoid high reactance, the turns or 

40 coils of the winding being distributed along 
the core substantially in the order of in 
creasing voltage so that the voltage and 
therefore the insulation necessary between 
adjacent turns or coils is a minimum. 
Other objects and advantages will appear 

from the following description taken in con 
nection with the accompanying drawing in 
which Fig. 1 shows an autotransformer, 
partly in section, constructed in accordance 

50 with the invention; Fig. 2 is a diagram of 
the windings and their connections; and Fig. 
3 is a winding diagram similar to that shown 
in Fig. 2 but with an additional winding 
which may be provided if desired. 

55 .Like reference characters indicate similar 

45 

parts in the different figures of the drawing. 
The particular form of autotransformer 

which has been selected to illustrate the in 
vention includes a shell type core 10 having 
a winding leg 11 surrounded by a main (0 
winding 12. This winding 12 is provided 
with terminals and taps for connection to 
the conductors of two circuits of different 
voltage between which the transformer is to 
transmit power. The two ends 13 and 14 Gð 
of the winding 12 are connected together, 
preferably by grounding them, to form one 
terminal and the center 15 of the winding is 
provided with a tap to form the other termi 
mal for the two sides of the circuit having 70 the higher potential. This form of winding 
having two parallel connected sections is 
often used in high voltage transformers as 
both ends of the winding are at low or 
ground potential and may therefore be in- 75 
sulated easily from the adjacent core yokes. 
The two connected and preferably grounded 
ends 13 and 14 of the winding 12 also form 
a terminal for one side of the circuit having 
the lower potential, two taps 16 and 17 being 80 
connected together to form the terminal for 
the other side of this circuit. The two taps 
16 and 17 are equally Spaced from the two 
ends 13 and 14 of the winding to give the 
proper voltage for the circuit having the 85 
lower potential. Each half of the winding 
12 thus comprises a common section and a 
series section and its turns are arranged 
along the core substantially in the order of 
increasing voltage from the low voltage or Do 
grounded end to the i central high a voltage 
terminal 15. This arrangement avoids high 
voltage and the necessity of excessive insu 
lation between adjacent turns and coils of 
the winding but results in a separation of o5 
the common and series sections. 
To avoid high reactance between the com 

mon and series winding sections, an auxil 
iary winding is provided to bring the com 
mon and series sections into good inductive 100 
relation. This auxiliary winding comprises 
a section 18 in good inductive relation with 
the common winding sections and a section 
19 in good inductive relation with the series 
winding sections. The sections 18 and 19 105 
of the auxiliary winding have the same num 
ber of turns and are connected in Geries with 
their voltages opposed so that they tend to 
neutralize any leakage flux from the common 
and series sections of the main winding 12, 110 
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thus reducing the reactance between these 
sections of the main winding. When the 
opposed voltages in the sections 18 and 19 
of the auxiliary winding are equal, there 
will be, of course, no circulating current in 
the local circuit which they form. If, how 
ever, the leakage flux from either the com 
mon or series section of the main winding 
induces a voltage in one of these sections 18 
or 19 which is 
the other of these sections, then a circulating 
current will result which will serve to trans 
fer part of the power between the two sec 
tions of the main winding, the remainder of 
the power being transmitted by direct in 
duction through the common magnetic core 
surrounded by the two sections of the main 
winding. The power transmitted between 
the common and series sections of the main 
winding is thus transmitted partly by means 
of the direct magnetic coupling provided by 
the core and the remainder is transmitted by 
the auxiliary winding provided by the pres 
ent invention. A connection 20 is desirable 
between the auxiliary, winding and the main 
winding 12 to establish the potential of the 
auxiliary winding. 
The auxiliary winding may be provided 

with terminals 21 and 22 if desired to sup 
ply a limited amount of current for light 
ing or other purposes. While the two sec 
tions 18 and 19 form a local circuit in which 
they are connected in series with their vólt 
ages opposed, the current which they may 
supply to any outside circuit connected to 
their terminals 21 and 22 will flow through 
them in parallel and their voltages will both 
be in the same direction in such an outside 
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circuit. A second auxiliary winding 23 may 
also be provided if desired as shown in Fig. 
3 and may be used to excite a synchronous 
condenser or otherwise. 
The invention has been described as ap plied to an autotransformer having a main 

winding with a central high tension terminal 
and parallel connected sections at both sides 
of this terminal but it will be apparent that 
the invention may be used equally as well in 
connection with autotransformers having 
differently arranged windings. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is: 
1. An autotransformer comprising a wind 

greater than the voltage in 
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ing having terminals adapted to connect two 
circuits of a different potential, said winding 
comprising a common section and a series 
section, and an auxiliary winding compris 
ing two sections connected in series and with 
their voltages opposed, one of said auxiliary 
winding sections being in good inductive 
relation with said common winding section 
and the other of said auxiliary winding sec 
tions being in good inductive relation with 
Said series winding section, whereby the re 
actance between said common and series 
winding sections is reduced. 

2. An autotransformer comprising a core, 
a winding on said core having terminals 
adapted to connect two circuits of differ 
ent potential, said winding comprising a 
common section and a series section, the 
turns of a said winding being distributed 
along said core to avoid high potential be 
tween adjacent turns, and an auxiliary wind 
ing comprising two sections connected in 
series and with their voltages opposed, one 
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of said auxiliary winding sections being in 
good inductive relation with said common 
winding section and the other of said auxil 
iary winding sections being in good induc 
tive relation with said series winding sec 
tion, whereby the reactance between said 
common and series winding sections is re 
duced. Y 

3. An autotransformer comprising a core, 
a winding on said core having terminals 
adapted to connect two circuits of different 
potential said winding comprising a com 
mon section and a series section, the turns 
of said winding being distributed along said 
core substantially in the order of increasing 
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yoltage to avoid high potential between ad 
jacent turns, and an auxiliary winding com 
prising two sections connected in series and 
with their voltages opposed, one of said aux 
iliary winding sections being in good induc 
tive relation with said common winding sec 
tion, and the other of said auxiliary winding 
sections being in good i inductive relation 
with said Series winding, section, whereby 
the reactance between said common and se 
ries winding sections is reduced. 

In witness whereof, I have hereunto set 
my hand this 16th day of February, 1926. 

FREDERICK F. BRAND. 
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