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[57] ABSTRACT 

An improved single phase power transformer having a 
three-legged magnetizable stacked core is disclosed. 
Two half-size outer core legs are parallel to and are 
spaced apart from a full-size central leg. Coil windings 
are located on the central leg of the transformer core 
only. High and low voltage windings are in an inter 
leaved relationship, with the lowest potential portion 
of the high voltage coil winding adjacent the central 
leg of the transformer core. High voltage coil windings 
are connected in series and low voltage coil windings 
are connected in parallel. 

6 Claims, 3 Drawing Figures 
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SERIES/PARALLEL CONNECTED SINGLE PHASE 
POWER TRANSFORMER 

BACKGROUND OF THE INVENTION 

My invention relates, in general, to electrical power 
transformers and more particularly to single phase 
power transformers of the three-legged stacked core 
type, said core having coil windings on one leg only. 
Conventional power transformers of the single phase 

type have transformer cores of the two-legged or four 
legged stacked core type with coil windings on two legs 
of the transformer core. High voltage and low voltage 
windings are included in each coil of such transformers 
with coil windings subjected to the same working volt 
age being connected in parallel. These types of single 
phase power transformers have several inherent disad 
vantages. The major disadvantage in such transformer 
designs is that excessive amounts of core steel must be 
used. Another disadvantage is that such designs are rel 
atively complex in that two separate coils are required 
and lengthy coil winding connections are required be 
tween coils. The aforementioned disadvantages results 
in a higher cost, less reliable transformer than one that 
does not have such disadvantages. ‘ 

In order to avoid these and other disadvantages, it 
would be desirable to provide a single phase power 
transformer that would signi?cantly reduce the amount 
of core steel required to fabricate same- as well as re 

duce costs and increase reliability. 
Accordingly, it is an object of my invention to pro 

vide a single phase power transformer that is less costly 
to build than single phase power transformers utilizing 
a two-coil design and having two or more transformer 
core legs. 
Another object of my invention is to provide a single 

phase power transformer that is more reliable than a 
single phase power transformer utilizing a two-coil de 
sign. 

Still another object of my invention is to provide a 
single phase power transformer that will minimize the 
length of the connections required between coil wind 
ings. 

SUMMARY OF THE INVENTION 

An improved single phase power transformer is dis 
closed that utilizes a single coil mounted on one leg of 
a three-legged transformer core of the stacked type. 
The present invention is a single phase power trans 
former that has a three-legged magnetizable stacked 
core with two half-size outer legs parallel to and spaced 
apart from a full-size central leg. Coil windings in the 
shape of hollow cylinders, concentric with each other, 
are positioned around the central leg of the transformer 
core only, such that the longitudinal central axes of the 
just mentioned coil windings are concentric with the 
longitudinal central axis of said central leg. High and 
low voltage windings are assembled such that they are 
in an interleaved relationship with each other, and the 
low potential winding portion of the high voltage coil 
windings is adjacent the central leg of the transformer 
core. The high voltage coil windings are connected in 
series and low voltage coil windings are connected in 
parallel. 
The invention. which is sought to be protected, will 

be particularlypointed out and distinctly claimed in the 
claims appended thereto. However, it is believed that 
this invention and the manner in which its objects and 
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2 
advantages are obtained. as well as other objects and 
advantages thereof, will be more readily understood by 
reference to the following detailed description of the 
preferred embodiment thereof, particularly 'when con 
sidered in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the three»legged trans 
former coil of the present invention including a central 
leg mounted coil, with the transformer housing shown 
in phantom. 

FIG. 2 is a cross-sectional view taken along the line 
2——2 in FIG. 1. 

FIG. 3 is a schematic diagram showing the windings 
and electrical connections therebetween of the coil de 
scribed in the preferred embodiment of the present in 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings wherein like numerals 
are used to indicate like parts throughout. in FIG. 1 the 
most pertinent portions of single phase power trans 
former 12 of the present invention are depicted. Trans 
former core 14, of the stacked type, having outer legs 
16 and 18 and central leg 20 is shown supported by 
clamping structure 22. Transformer housing 24 enclos 
ing transformer core 14 is shown in phantom. Coil 26, 
the only coil in transformer 12, is shown encircling cen 
tral leg 20 of transformer core 14. Coil 26 consists of 
four coil windings which are best pictured in FIG. 2. 

FIG. 2 is a horizontal cross-sectional view taken 
along the line 2—2 in FIG. I. In FIG. 2 cross-sections 
of coil windings 28, 30, 32 and 34 of coil 26 are illus 

~ trated. Coil windings 28, 30, 32 and 34 are in the shape 
of hollow cylinders, are generally concentric with each 
other and with the longitudinal axis of central leg mem— 
ber 20. In addition, FIG. 2 shows a horizontal cross 
sectional view of outer core legs 16 and 18 and central 
core leg 20. The cross-sectional area of each outer core 
leg 16 and 18 is approximately equal to one-half the 
cross-sectional area of central leg 20. 

Referring now to FIG. 3- where a shcematic diagram 
of the coil windings and coil connections of coil 26 is 
illustrated. Coil windings 28, 30’, 32 and '34 are central 
coil leg 20 are in the same relative relationship as that 
depicted in FIG. 2. Coil winding 28 is a two terminal 
relatively high voltage, layer winding and is located im 
mediately adjacent central coil leg 20. The circular 
cross-sectional shape of the hollow central portion of 
coil winding 28 conforms to the generally circular 
cross-sectional shape of central core leg 20. Coil wind 
ing 30 is a two terminal relatively low voltage, helical 
winding that is immediately adjacent to and external of 
coil winding 28. Coil winding 32 is a two terminal, rela 
tively high voltage layer winding that is immediately ad 
jacent and external of coil winding 30. Coil winding 34 
is a two terminal, relatively low voltage layer winding 
that is immediately adjacent and external of coil wind 
ing 32. 
The higher voltage coil windings of the transformer 

of the present invention are labeled wih the letter H 
and the lower voltage coil windings of the transformer 
of the present invention are labeled with the letter X. 
One end of high voltage 32 is connected to one end 

of coil winding 28 in an electrical series-aiding circuit 
relationship by electrical connection 36. The remaining 
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end of high voltage coil winding 32 is, for reference, 
designated H1 and is for connection to a high potential 
terminal. The remaining end of high voltage coil wind 
ing 28 is, for reference, labeled H2 and is for connec' 
tion to a low potential terminal. The terms high poten 
tial terminal and low potential terminal in this context 
mean high and low potential terminals with respect to 
one another. 
One end of coil 30 is connected to the end of coil 34 

having the same polarity as coil 30 by electrical con 
nection 38. The remaining end of coil 30 is connected 
to the remaining end of coil 34 by electrical connection 
40. Electrical connection 38 is, for reference, labeled 
X1 and electrical connection 40, for reference, is la 
beled X2. X1 is for connection to a high potential ter 
minal relative to X2 and X2 is for connection to a low 
potential terminal relative to X1. 
What has been described is a single phase power 

transformer that can handle the same amount of power 
as previous designs but requires signi?cantly less core 
steel, is less complex, more reliable and less costly to 
build than previous designs. 

GENERAL CONSIDERATIONS 

l have discovered that if the reactance of a trans 
former coil is acccurately calculated it is possible to 
construct a single phase power transformer such as that 
described in the preferred embodiment. In such a trans 
former, current necessarily divides in a substantially 
uneven manner in the low voltage windings. If the reac 
tance is not calculated to a fairly accurate degree, cur 
rent in the low voltage windings will divide such that 
excessive current will pass through one of the low volt 
age windings causing the winding to fail. Computer 
programs have been available for several years for cal 
culating the reactance of transformer coils to within 
three percent which is adequate for a transformer de 
sign'such as that described in the preferred embodi 
ment. 

The transformer of the type described herein is com 
monly known as a voltage step~up power transformer. 
However, my invention would apply equally well to a 
voltage step-down power transformer. In such a voltage 
step-up transformer the output voltage is signi?cantly 
higher than the input voltage. Coil 26 of the trans 
former of the type described herein has four coil wind 
ings designated 28, 39, 32 and 34. Coil windings 28 and 
32 form the relatively high voltage winding portion of 
coil 26 and coil windings 30 and 34 form the relatively 
low voltage winding portion of coil 26. 
As previously stated, the letter H is associated with 

the high voltage windings and the letter X is associated 
with the low voltage windings. High voltage and low 
voltage in this sense is with respect to the high voltage 
and low voltage windings in the transformer coil. A 
high voltage or low voltage reference terminal within 
either of the high voltage windings or low voltage wind 
ings is terminology that is used herein to distinguish one 
end of a particular coil winding or windings from an 
other and does not mean that the voltage at a particular 
terminal remains constant. XI and x2 are the high and 
low voltage reference terminals respectively, for the 
low voltage windings which are labeled X. H1 and H2 
are the high and low voltage reference terminals re 
spectively, for the high voltage windings which are la 
beled H. 
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4 
High voltage and low voltge windings of the present 

invention are interleaved with respect to one another. 
That is to say a high voltage coil winding is located be 
tween low voltage coil windings and a low voltage coil 
winding is located between high voltage coil windings 
throughout the entire coil except for the innermost and 
outermost coil windings. High voltage and low voltage 
windings are never located immediately adjacent one 
another. 

In the preferred embodiment coil windings of the 
layer type have been utilized. As a general. rule, layer 
type coil windings are used in very high voltage applica 
tions. However, in those applications where moderate 
values of voltage will be encountered, disc windings 
may be substituted for layer windings if such a substitu 
tion is compatible with the desired electrical character 
istics. 
The terms layer, helical and disc are used herein to 

describe particular well known types of coil windings 
and are among the most common types of transformer 
coil windings in present use in the transformer art. This 
being so. no description of these windings, other than 
their names, is included herein. 

It sill be apparent to those skilled in the art from the 
foregoing description of my invention that various im 
provements and modi?cations may be made in it with 
out departing from the true scope of the invention. Ac 
cordingly, it is my intention to encompass within the 
scope of the appended claims the true limits and spirit 
of my invention. 

I claim: 
I. In a single phase electrical power transformer of 

the type having a magnetizable three-legged stacked 
core, said core having a central leg and spaced‘apart 
outer legs parallel to said central leg, the cross 
sectional area of each of said outer legs being approxi 
mately one-half the cross-sectional area of said central 
leg, the improvement comprising: 

a. a coil, including a plurality of hollow and generally 
cylindrical shaped alternating interleaved high 
voltage and low voltage windings, the longitudinal 
axes of said windings being generally concentric 
with each other and with the longitudinal axes of 
said central leg of said transformer core. having 
one of said high voltage windings immediately adja 
cent said central leg; 

. means connecting said low voltage windings in par 
allel; and 

c. means connecting said high voltage windings in se 
ries; sequentially from the innermost to the outer 
most high voltage windings. 

2. A single phase electrical power transformer as de 
?ned in claim 1 wherein said coil consists of two high 
voltage windings and two low voltage windings. 

3. A single phase electrical power transformer as de 
?ned in claim 2 wherein said high voltage windings are 
of the layer type, the low voltage windings between 
high voltage windings is of the helical type and the re 
maining low voltage winding is of the layer type. 
4.‘A single phase electrical power transformer as de 

?ned in claim 2 wherein said high voltage windings are 
of the layer type. the low voltage windings between 
high voltage windings is of the helical type and the re 
maining low voltage winding is of the disc type. 

5. A single phase electrical power transformer as de 
?ned in claim 2 wherein said high voltage windings are 
of the disc type. the low voltage winding between high 
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voltage windings of the helical type and the remaining of the disc type, the low voltage winding between the 
low voltage winding is of the layer type. high voltage windings is of the helical type and the re 

6. A single phase electrical power transformer as de- maining low voltage winding is of the disc type. 
?ned in claim 2 wherein said high voltage windings are * * * * * ' 
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