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TRANSFORMER

BACKGROUND OF THE INVENTION

The present invention relates to a transformer,
particularlytoatechnologyof improvingdirect current magnetic
deviation of a core.

According to a transformer connected with a thyristor or
the like on a primary side or a secondary side thereof, there
is frequently a case in which direct current magnetic deviation
is caused in a core. The direct current magnetic deviation is
a phenomenon in which magnetic flux passing through a core is
deviated to a side of positive or negative polarity on a B-H
characteristic (characteristic of B-H curve) as a result of
generating a direct current component in a coil. Fig.l is an
explanatory view of the direct current magnetic deviation when
a load 4 such as a thyristor is connected to a seéondary side
of a transformer. As shown by Fig 1, when voltage V1 in a shape
of a sine wave is applied to, for example, a primary side winding
2, voltage in a shape of a sine wave is induced at a secondary
sidewinding3andcurrenti2subjectedtohalf-waverectification
by the load 4 flows and forms a direct current component level
shown by a dotted line. The direct current component level of
the current generates a magnetic field deviated to a positive
or negative side (positive side in the drawing) and excites a

core 1 in a state of being deviated to one side on a B-H
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characteristic (characferistic of B-H curve) {direct current
magneticdeviation). Whenthedirectcurrentmagneticdeviation
is caused, loss such as hysteresis loss in the core is increased.
Further, in many cases, the core 1 reaches a magnetically
saturéted state by the direct current magnetic deviation,
harmonic components are generated also in magnetostriction and
vibration or noise is also increased. Further, depending on
cases, excessivelylargecurrent £lows in the primary sidewinding,
which destructs an element or the like connected thereto.
As a measure of restraining the direct current magnetic
deviation of the transformer, a technology of bringing the B-H
characteristic of the core into an unsaturated characteristic
as shown by a curve 6 in Fig.2, is effective. A curve 5 shown
for comparison is substantially a characteristic curve of a
general core.. By widening a range of magnetic field strength
having the B-H characteristic shown by the unsaturated
characteristic as in the curve 6, an amount of a change of magnetic
flux in the case of causing the unsaturated B-H charétct,:eristic
can be reduced. Conventionally, in order to realize the
unsaturated B-H characteristic, (1) magnetic flux density is
reduced by increasing a sectional area of the core or (2) the
magnetic flux amount is 1;estrained by increasing reluctance of
a magnetic circuit by providing a gap portion in the magnetic
circuit of the core. (2) is described in, for example, Japanese

Patent Laid-Open No.222454/1996. According to (1) of the
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prior art, since an amount of the core member is increased, volume
or weight of the transformer is increased and the cost is also
increased. Depending oh cases, iron loss is also increased.
Further, {(2) gives rise to a reduction in core strength or an
increase in noise by magnetic suction force operated at the gap
portion. Particularly, inthe case of a three-phase transformer,
there is brought about a drawback in which excitation
characteristics of respective phrases differ by a dispersion
in the gap. Further, depending on cases, the magnetic suction
force of the gap portion causes destruction of the core or
scattering of debris of the core member.

In view of the above-described prior art, it is the problem
of thepresent invention that ina transformer, (1) direct current
magnetic deviation can be restrained without providing a gap
in a core, (2) an increase in size or weight is not brought about,

(3) an increase in the cost is not brought about.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a
technology capable of reslolving such problem.
Inorder toresolve the above-described problem, according
to the present invention:
{1) There is constructed in such amanner that a transformer
comprises a core for the transformer in which a B-Hcharacteristic

of a material characteristic in a direction along a magnetic
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circuit is brought into an unsaturated state and a primary side
winding and a secondary side winding wound around the core for
thetransformerandthetransformerisoperatedintheunsatﬁrated
region.

{2) There is constructed in such amanner that a transformer
comprises a core for the transformer having an axis of easy
magnetization in a second direction intersecting with a first
direction along a magnetic circuit and a primary side winding
and a secondary side winding w;lound around the core for the
transformer.

(3) Inthe above-described (2), the core for the transformer
is constituted by an amo.rphous metal.

(4) In the above-described (1) or (2), the core for the
transformer is constituted by being laminated with core members
each in a shape of :a thin strip...

(5) In any of the above-described (2) through (4), the
axis of easy ma_gnetization of the core for the transformer is
formed by applying a magnetic field in an annealing operation.

(6) There is provided a core for a transformer used in
any of the transformers according to the above-described (1)
through (5).

(7) As a method of fabricating a core for a transformer,
the core for the transformer is fabricated after having been
processed by a step of laminating core members each in a shape

of a strip and forming the core members in a ring-like shape
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and a step of applying_a direct current magnetic field in a
direction intersectingwith a direction along amagnetic circuit
of the transformer to the formed core members in an annealing
operation to thereby form an axis of easy magnetization of the
core in a direction of the magnetic field.

(8) Inthe above-described (7), thedirect current magnetic
field is applied in a direction substantially orthogonal to the
direction along the magnetic circuit of the transformer.

(9) As a method of fabricating a core for a transformer,
the core of the transformer is fabricated after having been
processed by a step of laminating core members each in a shape
of a thin strip and forming the core members in a ring-like shape
and a step of applying a direct current mag}netic field in a first
direction alongamagneticcircuit of the transformer and adirect
current magnetic field in a second direction intersecting with
the first direction to the formed core members in an annealing
operation to thereby form an axis of easy magnetization of the
core in a direction of a magnetic field synthesized with the
two magnetic fields.

{10) As a method of fabricating a core for a transformer,
a core of a transformer is fOrmed after having been processed
by a step of subjecting core members to material taking from
a magnetic material having an axis of easy magnetization
substantially in a constant direction such that the axis of easy

magnetization constitutes a direction intersecting with a
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direction along a magnetic circuit of the transformer and a step

of laminating the core members.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l is an explanatory view of a prior art;

Fig.2 is an explanatory view of a B-H characteristic of
a core of a transformer;

Fig.3 is a drawing showing a total constitution example
of a transformer according to a first embodiment of the present
invention;

Fig.4 is a drawing showing a core of the transformer of
Fig.3;

Fig.5 is a drawing showing a second embodiment of the
present invention;

Fig.6 is an explanatory view of forming an axis of easy
magnetization of a core according to a third embodiment of.the
present invention;

Fig.?isanexplanatoryviewofothertechnologyoffbrminé
an axis of easy'magnetization of a core according to a fourth
embodiment of the present invention:

Figs. 8A and 8B are explanatory views of a magnetic field
for forming an axis of easy magnetization according to the
technology of Fig.7;

Fig.9 is an explanatory view of a fifth embodiment and

a drawing showing material taking of core parts; and
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Figs. 10A and 10B are drawings showing examples of
constituting cores for transformers according to the fifth

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An explanation will be given of embodiments of the present
invention in reference to the drawings as follows.

Fig.3 and Pig.4 show a first embodiment of a transformer
according to the present invention in which Fig.3 shows a total
constitution of the transformer and Fig.4 shows a constitution
of a core for the transformer.

The first embodiment is an example of a case in which a
B-H characteristic of a core is constituted by a characteristic
in an unsaturated state over a magnetic field strength range
wider than normal by directing a direction of an axis of easy
magnetization of the cofe for a transformer in a direction
substantially orthogonal to a longitudinal direction of the core
(equal toadirectionalong amagnetic circuit of the transformer)
to thereby increase reluctance of the magnetic circuit of the
transformer.

In Fig.3, numeral 11 designates a core, numeral 12
designates a primary side winding, numeral 13 designates a -
secondary side winding, numeral 10 designates an arrow mark
showing 1.:he direction of the axis of. easy magnetization and

numeral 14 designates an arrow mark showing the longitudinal
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directionof thecore il (equal tothe directionalong the magnetic
circuit). According to the constitution, when the core 11 is
excited in the longitudinal direction {equal to the direction
along the magnetic cifcuit) of the core 11, since the direction
of the axis of easy magnetization of the core is constituted
by the direction substantially orthogonal to the direction of
the excitation magnetic field, the direction of the excitation
magnetic field and the direction of the axis of easymagnetization
of the core do not coincide with each other and accordingly,
the reluctance of the magnetic circuit is more increased than
that in the case in which the two directions (the direction of
the excitation magnetic field and the direction of the axis of
easy maghetization) coincide with each other and a slope of the
B-H characteristic becomes gradual. Therefore, the density of
magnetic flux generated by the magnetic field is reduced and
the B-H characteristic (B-H curve) of the core 11, is constituted
by an unsaturated characteristic over a magnetic field strength
range wider than a normal characteristic as shown by the curve
5 in Fig.2. Therefore, the core 11 is excited by difference
current flowing in the primary side winding 12 and the secondary
side winding 13 and generates magnetic flux in accordance with
the B-H characteristic in the unsaturated state. Therefore,
evenwhen adirect current component is included in the difference
current and direct current magnetic deviation is caused, a change

in an amount of the magnetic £lux in the core 11 is inconsiderable
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and a saturated region is not reached in many cases. Therefore,
according to the transformer using the core, loss such as
hysteresis loss is inconsiderable and an increase in vibration
or noise caused by harmonic components of magnetostriction can
be restrained.

Fig.4 is an outline view of the core 11 used for the
transformer of Fig.3. The core 1l is constructed by a laminated
constitution constituted by laminating or winding a magnetic
member in a shape of a thin strip. An amo;phous metal can also
be used for the core member. Further, although according to
the embodiment, the direction of the axis of easy magnetization
10 of the core 11 is constituted by the direction substantially
orthogonal to the longitudinal direction (equal to the direction
. along the magnetic circuit) of the core over an entire
circumference of the magnetic circuit, the present_invention
is not limited thereto but the direction of the axis of easy
magnetization 10 may be a direction of making an angle other
than theright anglerelative tothe longitudinaldirection (equal
to the direction along the magnetic circuit) of the core, or
the direction of the axis of easymagnetization 10 may be inclined
to the longitudinal direction (equal to the direction a;ong the
magnetic circuit) not over the entire clrcumference of the
magnetic circuit but a portion thereof.

Fig.5 shows a second embodiment of the present invention

which is an example of other structure of a core member for a
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transformer and is an example of a case in which a direction
of the axis of easymagnetization 10 is constituted by a direction
making an angle 6 other than substantialiy right angle relative
to a longitudinal direction (equal to direction alox;g magnetic
circuit) of.the core, different from that of the case of the
first embodiment. In Fig.5, numeral 10 designates the axis of
easy magnetization, notation 1la designates a core material and
numeral 15designatesadirectionof anexcitationmagneticfield.
The larger the angle &, the more gradual (the smaller) the
inclination of a magnetization curve in a B-H characteristic
of the core member lla and when the angle ¢ is substantially
right angle (correspondent to the case of the first embodiment),
the inclination becomes minimum. Th_e core for the transformer
is constituted by forming the core member lla in a ring-like
shape. Also in the case of the constitution in which the axis
of easy magnetization 10 is inclined by the angle 6 relative
to the longitudinal direction (equal to direction along magnetic
circuit) of the core, such an axis of easy magnetization may
be provided over an entire circumference on the magnetic circuit
or such an inclined axis of easy magnetization may be provided
at a portion on the magnetic circuit. In the case of the

constitution in which the axis of easy magnetization is inclined
over the entire circumference, the reluctance is larger than
that in the case of the constitution in which the axis of easy

magnetization is inclined at a partial position and therefore,
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the incliination of the magnetization curve in the B-H
characteristic becomes more gradual (smaller).

It seems that a magnitude of the slope of the B-H
characteristic is derived from the crystal structure of the core

member and when the core member is fixed, the magnitude differs

by the angle 6 made by the axis of easy magnetization relative

to the longitudinal direction of the core or a rate of a region
of the axis of easymagnetization occuplied on themagneticcircuit.
Therefore, the B-H characteristic of the core of the transformer
can be controlled by changing these factors. Althoughaccording
to the above-described embodiments of Fig.3 through Fig.5, the
direction of the axis of easy magnetization is constituted by
a substantially constant direction (substantially right angle
direction or direction of angle 8 relative to direction along
magnetizing circuit) at a portion or the entire circumference
portion on the magnetic circuit, the present invention is not
limited thereto but otherwise, for example, the direction of
the axis of easy magnetization may be changed by a position on
the magnetic circuit such that the direction of the axis of easy
magnetizationisinadirectionof fAat portion A on the magnetic
circuit, a direction of OB at position B and a direction of
fc at the position C.

According to the constitutions of the first and second
embodiments, even when the direct current magnetic deviation

is caused, the change in the magnetic flux amount in the core
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11 can be reduced and accordingly, the direct current magnetic
deviation can be restrained without providing a gap at the core.
Further, vibration or noise can be reduced by reducing harmonic
components of magnetostriction. Further, in many cases, the
saturated region is not reached and loss suéh as hysteresis loss
can also be reduced.

Fig.6 shows a third embodiment of the present invention
and is an explanatory view of a technology for forming an axis
of easy magnetization of a core in steps of fabricating a
transformer according to the present invention.

In a magnetic member, there is frequently a case in which
residual stress caused in working the member is removed by
annealing to thereby provide magnetic characteristics inherent
to material thereof. Also in the case of the present invention,
the annealing is carried out. Particularly, in the present
invention, fhe annealing operation is carried out in a state
in which the core is under application of a magnetic field in
a direction intersecting with the longitudinal direction (equal
to direction along magnetic circuit) of the core to thereby form
the axis of easy magnetization of the core in a direction of
the applied magnetic field.

The third embodiment is an example in the case in which
there is formed an axis of easy magnetization in a direction
substantially orthogonal to the longitudinal direction (equal

to direction along magnetic circuit) of a core over an entire
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circumference of the core for a transformer.

InFig.6, numeral 11 designates the core for a transformer,
numeral 20 designates an excitation electromagnet, numeral 21
designates an excitation coil of the electromagnet 20, notations
23a and 23b respectively designate magnetic pole portions of
a core of the excitation magnet 20, numeral 22 designates a direct
current magnetic field generated by the excitation electromagnet
20 and numeral 100 designate a power source for supplying direct
current to the excitation coil 21. There is used a magnetic
material Curie point of which is higher than highest temperature
in the annhealing operation for a core member of thg excitation
electromagnet 20. For example, when a ferrous amorphous member
is used for the core 11 for the transformer, an electromagnetic
steel sheet is used for the core member of the excitation
electromagnetic 20. The core 11 for the transformer is arranged
between the magnetic pole portions 23a and 23b of the core of
the excitation electromagnet 20. When direct current is
supplied from the power source 100 to the excitation coil 21
of theelectromagnet 20, the electromagnet 20 generates thedirect
current magnetic field 22 for excitation between the magnetic
pole portions 23a and 23b of the core and excites the core 11
for the transformer in a direction (direction of the direct
current magnetic field 22) substantially orthogonal to thé
longitudinal direction (direction along magnetic circuit) 14

of the core. The annealing operation is carried out under the
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excitedstate. Thereby, thecorellforthe transformer is formed
withthe axis of easymagnetizationinthedirectionsubstantially
orthogonal to the longitudinal direction (directionalongmagnet
circuit) 14 of the core 11.

According. to the third embodiment, even when the direct
current magneticdeviation is caused, the coreandthe transformer
capable of restraining the direct current magnetic deviation
by reducing the magnetic flux amount in the core, can be formed
by the coqstitution of the core which is not provided with a
gap. Also the exciting operation in annealing is simple, and
the operation can be constituted such that an increase in the
cost of the core or the transformer is nbt brought about.

Fig.7 and Figs. 8A and 8B show a fourth embodiment of the

present invention and are explanatory views of other technology

.of forming an axis of easy magnetization of a core in steps of

fabricating a transformer according to the present invention.

The fourth embodiment is an example in the case in which
an axis of easy magnetization is formed in a direction of making
a.m angle f relative to a longitudinal direction (equal to
direction along magnetic circuit) of the core.

Fig.7 is a constitution view in the case of combining the
core for the transformer and an excitation electromagnet and
Figs. 8A and 8B are views of the core for the transf'ormer.

In FPig.7 and Figs. 8A and 8B, notation 11b designates a

core for a transformer, numeral 30 designates an excitation
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electromaénet, numeral 31 designates an excitation coil of the
electromagnet 30, notation 33a and 33b respectively designate
magnetic pole portions of a core of the excitation electromagnet
30, numeral 32 designates a direct current magnetic field
generated by the excitation electromagnet 30, numeral 34
designates an excitation conductor penetrating the core 11b for
the transformer in an axial direction, numeral 35 designates
a direct current magnetic field which direct current flowing
in the excitation conductor 34 generates at the core 11lb for
the transformer, numeral 36 designatesaportioninalongitudinal
direction {equal to direction along magnetic circuit) of the
core for the transformer and a portion arranged between the
magnetic pole portions 33a and 33b of the core of the excitation
electromagnet-ic 30, numeral 100 designates- the power source for
supplying direct currént to the excitation coil 31 and numeral
101 designates a power source for supplying direct current to
the excitation conductor 34. When the direct current is supplied
from the power source 100 fo the excitation coil 31 of the
electromagnet 30, the electromagnet 30 generates the direct
current magnetic f_ield 32 for excitation between the magnetic
pole portions 33a and 33b, further, when the direct current is
supplied from the power .source 101 to the excitation conductor
34, the excitation conductor 34 generates the direct current
magnetic field 35 at the core 11b for the transformer. At a

region of the core 11b for the transformer between the magnetic
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pole portions 33aand 3_35 fhe core of theexcitationelectromagnet
30, the direct current rﬁagnetic field 32 and the direct current
magnetic field 35 operate each other and a synthesized magnetic
field 39 (Fig.8B) is generated. The synthesized magnetic field
39 excites the core 11b-for the transformer at the region 36
in a direction of the synfhesized magnetic field, that is, in
a direction of making an angle 8 relative to the longitudinal
direction (equal to direction along magnetic circuit) 14 of the
core. When annealing is éarried out under the excited state,
at the portion (region 36) of the core 11b for thg transformer
on the magnetic circuit, an axis of easy magnetization is formed
in the direction of making the angle 6 relative to the
longitudinal direction (equal to direction along magnetic
circuit) 14 of the core 11b and at other portion on the circuit,
the axis of easy magnetization is formed in the direction of
the direct current magnetic field 35. The angle of inclination
6 of the axis of easy magnetization at the region 36, can be
changed by changing the inclination of the synthesized magnetic
field 39 by the direct current magnetic field 32 and the direct
current magnetic field 35.

Although according to the fourth embodiment, the inclined
axis of easy magnetization is formed only at one location of
the portion 36 on the magnetic circuit, the inclined axis of
easy magnetization may be formed at a plurality of locations

on the magnetic circuit of the core. Further, for example, there
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may be constructed a constitution in which the magnetic pecl
portions 33a and 33b of the core of the excitation electromagnet
30 correspond to an entire circumference portion on the magnetic
circuit of the core 11b for the transformer and the inclined
axis of easy magnetization may be formed at the entire
circumference portion.

According to the fourth embodiment, similar to a third
embodiment, even when the direct current magnetic deviation is
caused, there can be formed the core and the transformer capable
of restraining the direct current magnetic deviation by reducing
achange inamagneticfluxamount inthe corebyacoreconstitution
which is not provided with a gap. The exciting operation in.
annealing is also simple and can be carried oﬁt such that an
increase in the cost of the core and the transformer is not brought
about. Purther, according to the technology of the fourth
embodiment, the angle of inclination f of the axis of easy
magnetization can be controlled by the direct current magnetic
field 32 and the direct current magnetic field 35.

Although normally, there is not present an axis of easy
magnetization in an amorphov;ls metal, the axls of easy
magnetization is formed by the processing of the third embodiment
and the fourth embodiment.

Further, although according to the third embodiment and
the fourth embodiment, the electromagnet or the coil is used

for excitation, the present invention is not limited thereto
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but a permanent magnet may be used.

Fig.9 and Figs.10A and 10B show a fifth embodiment of the
present invention and are views for explaining other technology
bf fabricating a core in steps of fabricating a transformer
according to the present invention.

The f£fifth embodiment i1s an example in the case in which
a core part is subjected to material taking (signifying that
a part is taken from a material by punching) from a magnetic
material having an axis of easy magnetization in a certain
direction such that the axis of easy magnetization is directed
inadirection intersectingwith a longitudinal direction (equal
to direction along magnetic circuit) of a core for a transformer
by a technology of punching and the core for the transformer
is constituted by using thereof.

Fig.9 is an explanatory view of a magnetic material and
material taking of a core part and Figs.l10A and 10B are views
of coreé for a transformer constituted by using the core part
subjected to material taking.

In Fig.9, numeral 50 designates a magnetic material such
as grain-oriented electromagnetic steel sheet and numeral 10
designates the arrow mark indicating a direction of an axis of
easy magnetization of the magnetic material 50 and numerals 51
through 54 designate core parts subjected to material taking
by punching.

In Figs.10A and 10B, a core for a transformer of Fig.1l0A
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is constituted by laminating a plurality of pieces of the core
parts 51 in Pig.9 and a core for a transformer of Fig.l1l0B is
constituted by respectively laminating pluralities of pieces
of the core parts 52 and 54 in 'Fig.9. In Fig.l1l0A, at a long
side portion of a magnetic circuit in a fectangular shape, a
direction of an axis of easy magnetization is in a direction
substantially orthogonal to a longitudinal direction {equal to
direction along magnetic circuit) of the core and at a short
side portion thereof, the direction of the axis of easy
magnetization and a longitudinal direction (equal to direction
along magnetic circuit) of the core are in directions
substantially the same as each other. In contrast thereto,
according to the core for the transformer of I"'ig.IOB, at both
of longside portions and short side portions of amagneticcircuit
in a rectangular shape, a direc;:ion of an axis of easy
magnetization is in a direction substantially orthogonal to a
longitudinal direction (equal to direction along magnetic
circuit) of the core.

Further, although according to the f£ifth embodiment,
material taking is carried out such that the axis of easy
magnetization of the core part becomes substantially orthogonal
to or substantially in parallel with the direction of the axis
of easy magnetization of the magnetic materj:al 50, otherwise,

material taking may be carried out such that the axis of easy

magnetization of the core part makes an angle & other than the
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of‘the magnetic material 50. Further, at both of long side
portions and short side portions, the direction of the axis of
easy magnetization may differ from those in the case of the
embodiment.

According to the fifthembodiment, there canbe constituted
the core and the trapsformer capable of restraining the direct
current magnetic deviation by simple working.

According to the technology of the embodiment, a reduction
in loss as well as vibration or noise can be achieved in a state
of restraining an increase in dimensions or weight of the
transformer. An increase in the cost can also be restrained.

According to the invention, the direct current magnetic
deviation can be restrained without providing a gap in the core.
Vibration or noise can be restrained in the staté of restraining

the increase in dimensions or weight of the transformer.
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CLAIMS:

1. A transformer comprising:

a core for the transformer in which a B-H characteristic
of a material characteristic thereof in a direction along a
magnetic circuit is brought into an unsaturated state; and

a primary side winding and a secondary side winding wound
around the core for the transformer,

wherein the transformer is operated in a region in which
the B-H characteristic is brought into the unsaturated state.

2. A transformer comprising:

a core for the transformer having an axis of easy
magnetiiatioh in a second direction intersecting with a first
directipn along a magnetic circuit; and

a primary side winding and a secondary side winding wound
around the core for the transformer. |

3. The transformer according to Claim 2, wherein the core
for the transformer is constituted by an amorphous metal.

4. The transformer according to Claim 1 or Claim 2, wherein
the core for the transformer is constructed by a constitution
comprising by laminating core members each in a shape of a thin
strip.

5. The transformer according to any one of Claims 2 through

wherein the axis of easy magnetization of the core for

the transformer is formed by applying a magnetic field in
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anneaiing thereof.

6. A core for a transformer used in the transformer
according to any one of Claims 1 through 5.

7. A method of fabricating a core for a transformer,
comprising the steps of:

laminating core members each in a shape of a thin strip
and forming thereof in a ring-like shape: and

applying a direct current magnetic field in a direction
intersecting with a direction along a magnetic circuit of the
transformer to the formed core members in annealing to thereby
form an axis of easy magnetization of the core in the direction

'

of the magnetic field.

8. The method of fabricating a core for a transformer
according to Claim 7,

wherein the direct current mé.gnetic field is applied in
a direction substantially orthogonal to the direction along the
magnetic circuit of the transformer.

9. A method of fabricating a core for a transformer,
comprising the steps of:

laminating core members each in a shape of a thin strip
and forming thereof in a ring-1like shape: and

applying a direct current magnetic field in a first
direction along a magnetic circuit of a transformer and a direct

current magnetic field in a second direction intersecting with

the first direction to the formed core members in annealing



10

I ——

” T

thereof to thereby form an axis of easy magnetization of the
core in a direction of a magnetic field synthesized with the
two direct current magﬁetic fields.

10. A method of fabricating a core for a transformer,
comprising the steps of:

subjecting core parts to material taking from a magnetic
material having an axis of easy magnetization substantially in
a constant direction such that the axis of easy magnetization
is directed in a direction intersecting with a direction along
a magnetic circuit of the transformer; and

laminating the core members.



