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My invention relates to electrical induc-
tion apparatus such as transformers and re-
actors, and more particularly to an improved

magnetic core construction for this type of

5 apparatus. Any well designed magnefic core
is built up of thin laminations of magnetic
material, the laminations being insulated
from each other to reduce losses due to eddy
currents. The magnetic material most com-

10 monly used in core laminations is a high
grade of silicon steel. Certain alloys having
Eigh permeability, such as the nickel-iron
alloys known as nicaloi and permalloy, have
also been used in magnetic cores in some

15 cases but the cost of these alloys has so far

been so great as to make their general use.

prohibitive. This disadvantage due to great-
er cost of these alloys as compared with that
of the silicon steel is partially offset, how-
20 ever, by the fact that the hysteresis and eddy
current losses are substantially smaller. The
general object of the present invention is to
provide an imﬁ)rov_ed magnetic core con-
struction in which an expensive material
25 having high permeability or low magnetic
losses per unit volume and a less expensive
material of comparatively lower permeabil-

ity or higher magnetic losses per unit volume .

are both used with certain desirable advan-
30 tages resulting from the combination.

The invention and its advantages will be
better understood from the following de-
scription taken in connection with the ac-
companying drawing in which Fig. 1 shows

35 a transformer core constructed in accordance
with the invention and provided with wind-
ings, a portion of the windings being broken
away to reveal the construction more clearly,
and Fig. 2 shows one of the core laminations.
Life reference characters indicate similar
parts in both figures of the drawing, ,
The particular transformer shown in Fig.
1 includes a magnetic core having a central
winding leg 10, two outer legs 11 and 12 and
45 yokes 13 connecting the three core legs at
their ends. . The winding leg-10 is surround-

40

ed by a low voltage winding 14 and a high
voltage winding 15. The core is formed 1in-

two symmetrical halves which meet along

50 the axis of the winding leg 10. Each lamina-

tion of each half of the core is formed of a

U-shaped element 16 and a straight element.

17 joining the ends of the U-shaped element.

The lamination elements 17 which form the

8 winding leg 10 are composed of the more ex-

.in magnetic losses. .

pensive material having high permeability -
or low magnetic losses per unit volume. ,sucK
as one of the well known nickel iren alloys
having this property. The outer core legs
11 and 12 and the yokes 13, however;. are
composed of some -less expensive and less
permeable material such as silicon steel. '
If the cross section of the winding leg

16 is twice that of each outer leg and its
yokes, then, neglecting any small leakage
flux, the density of the magnetic flux will be
uniform in the several core parts because
all the flux flows through the winding leg
but only half of it through either outer leg
and its yokes. For a given loss in any core
part, the cross section of the part and there-
fore the amouni of magnetic material used
in the part may be substantially smaller if
an expensive high permeability material is
use:l than if a less expensive material hav.
ing lower permeability ‘is used. But the
use of such expensive material in the outer
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“core, legs M and 12 and in the .vokes 13 is

not justified bécause the much higher cost of

the material is not nearly offset by reduced

losses or the possible saving in the amount

of material necessary.or both.. The use of .
the better material in the winding leg 10, .
however, has further decided -advantages.-
The smaller cross section of the winding leg 85

permits the windings which surréund it to be
smaller so that not only are smaller amounts
of copper and insulation necessary for a
given number of turns but the electrical
losses in the windings ave reduced. The re-
duced size of windings in turn permits a
reduction in the lengths of the outer core
parts including the outer. core legs 11 and
12 with their yokes 13 so that here also there
is a saving in material and also a reduction
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From the preceding description of the in-
vention and its advantages, it will be appar-

ent that decided savings in material and im- -
provement in efficiency practically through- 100
out the transformer structure results from
the use of magnetic material having high
permeability- or low losses per.unit volume

in the winding leg or core part surrounded -
by a winding or windings. It will also be 105
apparent that there is ample room for any -
desired cross section of the outer core parts -
including the outer core legs 11 and 12 and
their yokes 13 without affecting in any way
the amount of material or the electrical and 110
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magnetic efficiencies in the winding leg and
in the windings. The use of the better and
more expensive material in these outer core
parts is therefore not justified because the
comparatively small advantages secured are
more than offset by the much greater cost of
this material as compared with a less expen-
sive material having lower permeability or
higher losses per unit volume. As indicated
in the drawing, the cross section of the high-
ly permeable winding leg may be consider-
ably smaller than the combined cross sec-
tions of the two less permeable outer core
parts which connect the
leg. ,

The inveniion has been explained by de-
seribing and illustrating one particular ap-
plication thereof but 1t will be appuarent
that various changes may be made within
the scope of the invention as defined by the
appended claims.

VWhat I claim as new and desire to secure

" by Letters Patent of the United States is:
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“1. Electiical induction apparatus includ-
ing a magnetic core, and a winding sur-
rounding a part of said core, the eore part
snrrounded by said winding including ma-
terial having lower magnetic losses per unit

. volume than material in other core parts

outside said winding. .
9. Electrical induction apparatus includ-

ing a magnetic core, said core being formed

ends of the winding.
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different .x'na.gnetic losses
and a winding surrounding
having lowest losses per unit

of parts having
per unit volume,
the core part
volume. :

3. Electrical induction apparatus inelud-
ing a magnetic core, and a winding sur-
rounding a part of said core formed - of a
nickel iron alloy having high permeability,
other parts of said core outside said winding
‘being formed of material having lower per-
meability than that of said alloy.

4. Electrical induction apparatus includ-
ing a magnetic _core having a winding leg
and magnetic material connecting the ends
of said winding leg, and a winding sur-
rounding said winding leg, the cross section
of said winding leg being smaller than the
total cross section of said material connect-
ing its ends, and the winding leg being
formed of material having a permeability
higher than that of the magnetic material
connecting its ends. .

5. Flectrical induction apparatus includ-
ing a magnetic core having a winding leg
and a plurality of outer legs connected to
the ends of said winding leg, and a.winding
surrounding said winding leg, said winding
leg having higher permeability than that of
said outer legs.
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In witness whereof, I have hereunto set -

- my hand this 21st day of Jan., 1928, ,

SVEND E. JOHANNESEN.
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