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My invention relates to magnetic cores for
electrical apparatus such as transformers and
reactors. Such cores are generally formed of
superposed sheets or laminations of magnetic

s material, the laminations being annealed to
“improve their magnetic characteristics and
being insulated from each other to reduce
eddy current losses. The magnetic material
most commonly used is a high grade of silicon

10 steel. There ﬂave been developed however
certain other materials, such as nickel iron
alloys, which have better magnetic character-
jstics butaresomuchmore expensive as to pro-
hibit their general use. It has been proposed
18 therefore to use the better but more expensive
material in the part of a magnetic core where

it will do the most good, the remainder'of the
core being formed of less expensive material

to keep down the final cost of the entire core.

20 The greatest advantage is obtained by using
the better magnetic material in that part of
the core which is surrounded by a winding
or windings because the space for the mate-
rial is limited. - In those parts of the core
25 which are outside the winding or windings,
the space is not limited and magnetic losses
may be kept down by using an ample amount

of the less expensive material. 'This is ex-
plained in United States Patent No. 1,698,634

30 to S. E. Johannesen, issued January 8, 1929.
The general object of the present invention

'~ is to provide an improved magnetic core con-
struction including two grades of magnetic
material, the material having the better mag-

of the core which is surrounded by a winding
or windings. K
The invention will be better understood
from the following description taken in con-
nection with the accompanying drawings in
which Fig. 1 shows a transformer having a
magnetic core constructed in accordance with
the invention, and Figs. 2, 3, 4 and 5 show
various forms of lamimation sections which
may be used in the core shown in Fig. 1.
Tike reference characters indicate similar
parts in the different figures of the drawings.
The invention will be explained in connec-
tion with the transformer shown in Fig. 1.
50 This transformer has a magnetic core formed
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netic characteristics being used in that part.

in two parts 10 and 11, both parts being of
hollow rectangular shape placed edge to edge
and with their adjacent sides surrounded by
a low voltage winding 12 and a high voltage
winding 13. Each of the parts 10 and 11
of the core is built up as usual of a plural-
ity of superposed layers or laminations of
magnetic material. Adjacent layers should
of course be insulated from each other to pre-
vent excessive eddy currents.

‘Each of the layers or laminations of each
part of the core includes two L-shaped sec-
tions 14 and 15. Each section 15 has a long
outer leg portion 16 and a shorter yoke por-
tion 17. Both of these portions 16 and 17
may be as wide as desired so that there will
be ample material in these parts of the core
to keep down the magnetic losses. Very satis-
factory and economical methods, such as is
disclosed in ' United States Patent No.
1,384,149 to J. J. Frank, issued March 16,
1920, have been proposed for producing L-
shaped magnetic sheet punchings and the
sections 15 may be produced by any method
desired. :

Each of the lamination sections 14 includes
a winding leg portion 18 and a yoke portion
19. Fach of these portions 18 and 19 is a
straight piece of material with parallel side
edges and may obviously be cut or punched
from large stock sheets with very little waste.
The stock sheets are produced by a rolling
process while heated and this results in a
grain in the direction in which the sheets are
rolled. Tt is well known that the best results

are obtained if the path of the magnetic flux"

in the finished core is in the direction of this
grain so the edges of the portions 18 and 19
are preferably parallel to the grain formed
in these portions by the rolling process used

in forming the stock sheets from which they

were cut or punched. The grain will there-
fore extend longitudinally of each of the

‘portions 18 and 19.

The portion 18 of each lamination section
14 is surrounded by the windings 12 and 13
and is formed of a high grade of magnetic
material such as a nickel iron alloy. The
magnetic losses in this winding leg part of
the core are therefore kept to a low value by
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the use of a high grade expensive material in
the limited space available for it. The por-
tion 19 of each lamination section 14 is
formed of a cheaper magnetic material such
as silicon steel, the losses being kept down
in this yoke part of the core by making these
portions 19 of ample width to provide an
ample amount of material. :

The portions 18 and 19 of each lamination
section 14 are fitted together and united into

“an integral unit by a weld 20. The welds

may be of any desired form, several varia-
tions being shown in the different figures of
the drawing. The portions 18 and 19 may
have straight meeting edges which are welded
together-as indicated in Figs. 1,2 and 3 or
they may have toothed edges welded together
as indicated in Figs. 4 and 5. Tt has been
found that the toothed edges permit the
strongest weld to be made. Alternate lami-
nations or alternate small groups of them are
preferably reversed endwise as usual so that
the joints between the sections 14 and 15 will
be at different places in the core.

A core such as has been described consists
entirely of simple L-shaped lamination sec-
tions formed of two grades of magnetic ma-
terial, the better and more expensive mate-
rial being restricted to the winding leg of the
core where it is of greatest advantage.

The invention has been explained by de-
scribing and illustrating a particular form
thereof but it will be apparent that changes
may be made without departing from the
spirit of the invention and the scope of the
appended claims,

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

1. A transformer core including magnetic
laminations formed of a high grade expensive
material and a lower grade less expensive
material, the winding leg portion of each of
said laminations being formed of the high
grade material and being welded to a yoke
portion formed of the lower grade material
to form a unitary lamination section, the
ends of each of said lamination sections be.
ing connected by an L-shaped lamination sec-
tion of the lower grade material.

2. A transformer core lamination in the
form of a hollow rectangle, one side of said
rectangle being formed of a high grade ex-
pensive magnetic material welded fo an ad-
iacent side of the rectangle to form a unitary
L-shaped lamination section, said adja-
cent side being formed of a lower grade
less expensive magnetic material, and the
ends of said lamination section being con-
nected by an L-shaped lamination section of
the lower grade magnetic material forming
the other two sides of said rectangle.

3. A core lamination section including a
straight winding leg portion of high grade
expensive magnetic material, and a straight
yoke portion of lower grade less expensive

‘welded together to
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magnetic material, said two portions bein
form a unitary L-shape§
lamination section.

4. A core lamination section including a
straight winding leg portion of high grade
expensive rolled magnetic material, and a
straight yoke portion of lower grade less ex-
pensive rolled magnetic material, said two
portions being welded together to form a
unitary L-shaped lamination section, each of
said portions having a grain produced by the
rolling process extending substantially” lon-
gitudinally thereof.

5. An L-shaped unitary core lamination
section with its two straight portions con-

nected together by a welded j oint, one of said .
portions being of high grade expensive rolled’

magnetic material and the other portion be-
ing of lower grade less expensive rolled mag-
netic material, and each of said portions hav-
ing a grain produced by the rolling process
ezf(tending substantially longitudinally there-
of.

In witness whereof I have hereunto set my
hand this 17th day of December, 1929,

MATTHEW O. TROY.
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