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This invention relates to a three-phase magnetic core
section and more particularly, to an improved three-phase
stacked magnetic core section of the split or divided leg
and yoke type.

It is an object of this invention to provide an inexpen-
sive low core loss and exciting current three-phase stacked
magnetic core section of the split or divided leg and yoke
type.

My invention comprises a three-phase stacked magnetic
core section having a plurality of stacked flat layers, each
of said layers having three parallel split leg portions and
parallel split yoke portions extending perpendicular to said
split leg portions and interconnecting the ends of s2id
split leg portions, said split leg and yoke portions together
defining two window openings therebetween, said split leg
and yoke portions each comprising two elongated ree-
tangular-like strip laminations abutting each other along
a lengthwise edge thereof, said leg sirip laminations hav-
ing equal widths and said yoke strip laminations having
equal widths, all of said strip laminations comprising said
layers having not more than six different lengths, each
of said layers and window openings having identical di-
mensions, each corner of each of said layers having a gen-
erally Z-shaped butt joint therein between the split leg
and yoke portions thereof, the Z-shaped butt joints in
each corner of said core section in every immediately ad-
jacent two of said layers offset with respect to each other,
an outer strip lamination of a split yoke portion of some
of said layers extending continuously between an oufer-
most two split leg portions of said core section.

My invention further comprises a three-phase stacked
magnetic core section having a plurality of stacked fat
layers, each of said layers having two outer legs and a
central leg thercbetween, all of said legs parallel to each
other and parallel yokes extending between and perpendic-

ular to said two outer legs and interconnecting the ends

of all of said legs, all of said legs and yokes together de-
fining two window openings therebetween, each of said
layers and the window openings therein having identical
dimensions, all of said legs and yokes comprising two
elongated rectangular like flat strips abutting each other
along a lengthwise edge thereof, all of the strips compris-
ing said layers having identical widths, and all of said
strips comprising said layers having not more than six
different lengths, each of said layers having a generally
Z-shaped butt joint in each corner thereof between the
outer legs and yokes thereof, the Z-shaped butt joints in
each corner of said core section in every immediately ad-
jacent two of said layers staggered with respect to each
other, in some of said layers all of the yoke strips there-
in interrupted by only one end of the central leg strips
of said some layers, in other of said layers all inner yoke
strips of said other layers being interrupted by only one
end of the central leg strips of said other layers, and the
outer yoke strips of said other layers extending uninter-
ruptedly between said two outer legs.

The features of my invention which I believe to be novel
are set forth with particularity in the appended claims.
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My invention itself, however, both as to its orgarmization
and method of operation, together with further objects
and advantages thereof, may best be understood by ref-
erence to the following description taken in connection
with the accompanying drawings.

In the drawings, Fig. 1 is a perspective view of one
form of my invention. Fig. 2 is an exploded perspective
view of the transformer core section shown in Fig. 1.
Fig. 3 is an exploded perspective view of another form
of my invention. Like reference numerals will be used
throughout the various figures to indicate identical parts.

Referring now to the drawings, in Fig. 1 is illustrated
a three-legged stacked three-phase magnetic core section
18. As is well known in the electrical transformer art,
each leg of the magnetic core section is adapted to have
electrical windings, illustrated in broken-line outline, dis-
posed thereabout.

In Fig. 2, said magnetic core section 10 has its first
four layers removed therefrom. All of the layers have
identical dimensions and are constructed from elongated
rectangular-like strips which preferably have a length-
wise grain orientation. All of said strips preferrably have
identical widths, and as will be more clear hereinafter,
said magnetic core section is built up out of strips having
not more than six different lengths, thereby reducing the
number of pieces to be handled and the cost of said mag-
netic core section.

The first layer 21 has a left-hand outer leg comprising
strips 1 and 2, a right-hand outer leg comprising strips 2
and %, and a central leg comprising strips 2 and 2. Said
three legs are disposed parallel to each other and the two
strips of each leg abut each other along a lengthwise edge
thereof. The central leg is disposed equidistant of the
two outer legs, and all of the strips 1 have identical
lengths, and all of the strips 2 have equal lengths.

‘the three legs of the core section are interconnected
at the upper ends thereof by an upper yoke, and at the
lower eads thereof by a lower yoke. Said upper and
lower yokes each comprise strips 3 and 4, 4; strips 3 and
4, & abutting each other along a lengthwise edge thereof.
All of the strips 3 have equal lengths, and all of the strips
4 have equal lengths. The yokes are parallel to each other
and perpendicular to the legs of the core section, and said
yokes and legs together define two identical window open-
ings 18 therebetween. .

It will be noted that the outer legs and yokes make a
generally Z-shaped butt joint with each other at each
corner of the first layer 11, Thus, referring to the upper
left-hand corner of first layer 11, the strip 1 of the left-
hand outer leg and the strip 3 of the upper yoke abut each
other along a line 12; strip 1 of the left-hand outer leg
is abutted by the left-hand strip 4 of the upper yoke along
a line 13; and strip 2 of the left-hand outer leg abuts the
left-hand strip 4 of the upper yoke along a line 14; lines
12, 13, and 14 being arranged with respect to each other
substantiaily in a Z-shaped manner.

The outer strips 3 of the upper and lower yokes extend
continuously between the upper and lower ends of the
two outer legs to provide an easy magnetic flux path along
the outer perimeter of layer 11 substantially free of cross
grain or butt joint gap effect along the central portions
of the yokes intersected by the central legs of the core
section. The inner strips 4, 4 of the upper and lower
yokes however, do not extend continuously between the
upper and lower ends of the two outer legs. The inner
strip 4, 4 of the upper yoke is interrupted by the upper
end of the left-hand central leg strip 2, and the inner
strip 4, 4 of the lower yoke is interrupted by the lower
end of the right-hand central leg strip 2.

The second layer 15 is identical to the first layer 11,
Secend layer 1§ in reality is first layer 11 rotated 180°
about an axis disposed in the plane of first layer 11 ex-
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tending perpendicular to the legs thereof. With the first
and second layers reversed with respect to each other the
Z-shaped buit joints in each corner of said first and sec-
ond layers will be offset or staggered with respect to each
other. As will be obvious to those skilled in the art,
said offset of the Z-shaped butt joints provides a struc-
turally compact core section having a low noise level,
and reduces core losses due to corner cross grain and butt
joint gap effect.

The third layer 16 is identical to the first layer Ii
except that the outer yoke strips 3 of layer 11 in layer 18
have been replaced by interrupted outer yoke strips 6, §;
and the central leg strips 2 and 2 of layer 11 in layer 16
have been replaced by longer central leg strips 5 and 5.
Strips 5 have equal lengths, and sirips 6 have equal
lengths. The upper end of the left-hand central leg strir
5 of layer 16 interrupts the upper inner and outer yoke
strips 4, 4 and 6, §; and the lower end of the righthand
central leg strip 5 of layer 16 interrupts the inner and

outer lower yoke strips 4, 4 and 6, 6. 1t will be noted that ;

in any two immediately adjacent layers the butt joints in
said adjacent layers formed between the central legs and
yokes of said adjacent layers are substantially offset with
respect to each other; said offset providing a structurally
compact low noise level core section with low core loss
easy magnetic flux paths along the perimeter of the
window openings and the outer perimeter of the core sec-
tion substantially free of cross grain and butt joint gap
effect.

The fourth layer 17 is identical to third layer 16 and in
reality is layer 16 rotated 180° about an axis disposed
in the plane of layer 16 extending perpendicular to the
legs thereof. This sequence of layers 11, 15, i6 and 17
is repeated unatil the magnetic core section is built up to
the desired thickness.

Referring now to Fig. 3, shown therein is another core
section built up out of a single layer thereafter rotated
first 180° about a horizontal axis, then 180° about a ver-
tical axis, and then 180° about a horizontal axis to in
effect give four different layers; whereas in Fig. 2 the core
section was built up out of two different layers each of
which was rotated 180° about a horizontal axis to in
effect give four different layers.

The core section shown in Fig. 3 is magnetically eguiva-
lent to the core section shown in Fig. 2. Tt will be noted
that the upper half of the first layer 19 thereof is identi-
cal to the upper half of the first laver 11 of Fig. 2, and
that the lower half of first layer 19 is identical to the
lower half of the third layer 16 of Fig. 2.
layer 19 can be formed by substituting the lower outer
yoke strip 6, 6 of layer 16 of Fig. 2 for the lower outer
yoke strip 3 of layer 11 of Fig. 2; and then substituting
the right-hand central leg strip 5 of layer 16 of Fig. 2
for the righthand central leg strip 2 of layer 11 of
Fig. 2.

The second layer 20 is first layer 19 rotaied 180° about
a horizontal axis, the third layer 21 is second layer 29
rotated 180° about a vertical axis, and the fourth layer
22 is third layer 21 rotated 180° about a horizontal axis.
This sequence of layers 19, 28, 21 and 22 is repeated until
the magnetic core section is built up to the desired thick-
ness.

In both the Fig. 2 and Fig. 3 forms of invention, only
six different strips are used, preferably all of said strips
having identical widths whereby all of said sirips can be
cut from the same width stock. However, it is to be
noted that if the yoke strips are assigned different widths
than the leg strips, still only six different pieces need be
used.

While there have been shown and described particular
embodiments of the invention, it will be obvious to those
skilled in the art that changes and modifications may be
made without departing from the invention, and that it is
intended by the appended claims to cover all such changes
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4
and modifications as fall within the true spirit and scope
of the iuvention.

What I claim as new and desire to secure by Letters
Patent of the United States is:

1. A three-phase stacked magnetic core section having
a plurality of stacked flat layers, each of said layers hav-
ing three parallel split leg portions and parallel split yoke
portions extending perpendicular to said split leg portions
and interconnecting the ends of said split leg portions,
said spiit lez and yoke portions together defining two
window openings therebetween, said split leg and yoke
portions each comprising two elongated rectangular-like
strip laminations abutting each other along a lengthwise
edge thereof, all of said leg strip laminations having equal
widths end ail of said yoke strip laminations having equal
widths, all of said strip laminations comprising said lay-
ers having not more than six different lengths, each of
said layers and window openings having identical dimen-
sions, each corner. of each of said layers having a gen-
erally Z-shaped butt joint therein between the split
leg and yoke portions thereof, the Z-shaped butt joints in
each corner of said core section in every immediately
adjacent two of said layers offset with respect to each
other, an outer strip lamination of a split yoke portion
of some of said layers extending continuously between
an outermost two split leg portions of said core sec-
tion.

2. A three-phase stacked magnetic core section having
a plurality of stacked flat layers, each of said layers hav-
ing two outer legs and a central leg therebetween, all
of said legs parallel to each other and parallel yokes ex-
tending between and perpendicular to said two outer legs
and interconunecting the ends of all of said legs, all of
said legs and yokes together defining two window openings
therebetween, cach of said layers and the window open-
ings therein having identical dimensions, all of said legs
and yokes comprising two elongated rectangular-like flat
strips abutting each other along a lengthwise edge thereof,
all of the strips comprising said layers having identical
widths, and all of said strips comprising said layers hav-
ing not more than six different lengths, each of said lay-
ers having a generally Z-shaped butt joint in each corner
thereof between the outer legs and yokes thereof, the Z-
shaped butt joints in each corner of said cere section in
every immediately adjacent two of said layers staggered
with respect to each other, all of said layers having all
inner yoke strips thereof interrupted by only one end of
the central leg strips thereof, some of said layers having
at least one outer yoke strip thereof extending continu-
ously between said two outer legs.

3. A three phase stacked magnetic core section hav-
ing a plurality of stacked flat Jayers, each of said layers
having three parallel split leg portions and parallel split
yoke portions extending perpendicular to said split leg
portions and interconnecting the ends of said split leg
portions, said split leg and yoke portions together de-
fining twe window openings therebetween, said split leg
and yoke portions each comprising two elongated rec-
tangular-like strip laminations abutting each other along
a lengthwise edge thereof, all of said strip laminations
having identical widths, and all of said laminations
comprising said layers having not more than six differ-
ent lengths, each cf said layers and window openings
having identical dimensions, each corner of each of said
layers having a generallv Z-shaped butt joint therein
between the split leg and yoke portions thereof, the Z-
shaped buft joints in each corner of said core section in
every immediately adjacent two of said layers offset
with with respect to cach other, both outer strip lami-
nations of the split yoke portions of some of said layers
extending continuously between an outermaost two split
leg portions of said core section.

4. A three phase stacked magnetic core section hav-
ing a plurality of stacked flat layers, each of said layers
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having two outer legs and a central leg therebetween, all
of said legs parallel to each other and parallel yokes
extending between and perpendicular to said two outer
legs and interconnecting the ends of all of said legs, all
of said legs and yokes together defining two window
openings therebetween, each of said layers and the
window openings therein having identical dimensions,
all of said legs and yokes comprising two elongated
rectangular-like flat strips abutting each .other along a
lengthwise edge thereof, all of the strips comprising said
layers having identical widths, and all of said strips
comprising said layers having not more than six dif-
ferent lengths, each of said layers having a generally Z-
shaped butt joint in each corner thereof between the
outer legs and yckes thereof, the Z-shaped butt joints
in each corpmer of said core section in every immedi-
ately adjacent two of said layers staggered with respect
to each other, in some of said layers all of the ycke
strips therein interrupted by only one end of the central
leg strips of said some layers, in other of said layers
all inper yoke strips of said other layers being inter-
rupted by only one end of the central leg strips of said
other layers, and the outer yoke strips of said other
layers extending uninterruptedly between said two outer
legs.

5. A rectangular-like three phase stacked magnetic
core section having a plurality of stacked flat layers,
each of said layers having two outer legs and a central
leg therebetween, all of said legs parallel to each other,

said central leg positioned equidistant of said two outer

legs, parallel yokes extending between and perpendicu-
lar to said two outer legs and interconnecting the ends
of all of said legs, all of said legs and yokes together
defining two rectangular-like window openings therebe-
tween, each of said layers and the window openings
therein having identical dimensions, all of said legs and
yokes comprising two elongated rectangular-like flat
strips abutting each other along a lengthwise edge there-
of, all of the strips comprising said layers having identi-
cal widths, all of the strips comprising said layers hav-
ing not more than six different lengths, all of the strips
comprising said layers having a lengthwise grain orienta-
tion, each of said layers having a generally Z-shaped
butt joint in each corner thereof between the outer legs
and yokes thereof, the Z-shaped butt joints in each
corner of said core section in every immediately ad-
jacent two of said layers staggered with respect to each
other, every first one of said layers having both outer
yoke strips thereof extending continuously between the
two outer legs thereof, inner yoke strips of said first
layers bisected by only one end of the central leg strips
of said first layers whereby each of said inper yoke
strips is divided into two equal yoke strip portions ex-
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tending continuously only from one outer leg to a cen-
tral leg, every second one of said layers comprising a
layer identical to said first layers rotated 180° about an
axis disposed in said first layers perpendicular to the
legs thereof, every third one of said layers having both
inner and outer yoke strips thereof bisected by conly
one end of the central leg sirips thereof, every fourth
one of said layers comprising a layer identical to said
third layers rotated 180° about an axis disposed in said
third layers perpendicular io the legs thereof.

6. A rectangular-like three-phase stacked magnetic
core section having a plurality of stacked flat layers,
each of said layers having two outer legs and a central
leg therebetween, all of said legs parallel to each other,
said central leg positioned equidistant of said two outer
legs, parallel yokes extending between and perpendicu-
lar to said two outer legs and interconnecting the ends
of all of said legs, all of said legs and yokes together
defining. two rectangular-like window openings therche-
tween, each of said layers and window openings therein
having identical dimensions, all of said legs and yokes
comprising two elongated rectangular-like flat strips
abutting each other along a lengthwise edge thereof, all
of the strips comprising said layers having identical
widths, all of the strips comprising said layers having
not more than six different lengths, all of the strips
comprising said layers having a lengthwise grain orienta-
tion, each of said layers having a generally Z-shaped
butt joint in each corner thereof between the outer legs
and yokes thereof, the Z-shaped butt joints in each
corner of said core section in every immediately adjacent
two of said layers staggered with respect to each other,
every first one of said layers having only one outer
yoke strip thereof extending continuously between the
two outer legs thereof, every first one of said layers
having the other outer yoke strip and all inner yoke
strips thereof bisected by only one end of the central
leg strips of said first layers, every second one of said
layers comprising layers identical to said first layers ro-
tated 180° about an axis disposed in said first layers
perpendicular to the legs thereof, every third one of
said layers comprising layers identical to said second
layers rotated 180° about an axis disposed in said sec-
ond layers parallel to the legs therecof, and every fourth
one of said layers comprising layers identical to said
third layers rotated 180° about an axis disposed in said
third layers perpendicular to the legs thereof.
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