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(57) ABSTRACT

A non-rotating alternating current (AC) generating device
for generating an AC current, includes: two or more genera-
tor units which are placed next to each other, wherein the
generator unit includes a round bar-shaped core member, a
field magnet in which an electric line is wound and a first
hollow portion is formed in the central portion, the field
magnet disposed on the outside of the core member through
the first hollow, an armature in which an electric line is
wound and a second hollow portion is formed in the central
portion, the armature disposed on the outside of the core
member through the second hollow portion, a pole piece
which is provided between the field magnet and the arma-
ture, and insulating plates which are disposed between the
field magnet and the pole piece and between the armature
and the pole piece.
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NON-ROTATING ALTERNATING CURRENT
GENERATING DEVICE

BACKGROUND

[0001] The present invention relates to a non-rotating
alternating current(AC) generating device, and more parti-
cularly, to a non-rotating alternating current(DC) generating
device capable of generating alternating current with high
efficiency with a plurality of generating units.

[0002] Also, the present invention relates to anon-rotating
alternating current(AC) generating device, and more parti-
cularly, to a non-rotating alternating current(DC) generating
device capable of generating alternating current with plural
phrases in which it is constructed by non-rotating type and
three-phases alternating current.

[0003] An electric generator mainly refers to a device that
converts mechanical energy into electrical energy, and it is
also referred to as a DC generator, a synchronous generator,
and an induction generator according to its operation
method or operating principle. A generator basically
includes an armature for generating and outputting a current
and a field magnet for generating a magnetic field. The gen-
erator generates a current flow in the armature by rotating
the armature with respect to the field magnet or rotating the
field magnet with respect to the armature while forming a
magnetic fleld by supplying DC power to the field magnet.
At this time, the method of rotating the armature is called a
rotating armature type, and the method of rotating the field
magnet 18 called a rotating field magnet type. In such a
rotary generator, rotational driving of an armature or field
magnet is performed by a separate energy source. As the
energy source, an appropriate one is employed depending
on the intended use, but generally natural energy such as
hydraulic power, wind power, and tidal power, or driving
means such as a turbine, an engine, and a motor are used.
[0004] In general, direct current has the advantage of
being able to easily store electricity, but has a disadvantage
in that it is difficult to achieve high power including step-up.
In contrast, alternating current has a very low storage prop-
erty, but has an advantage in that it is easy to increase the
voltage and increase the power. As one preferred application
of the generator, there is a system configured to generate
various AC power by rotating a field magnet or an armature
using a stored DC power source such as a battery or another
AC power source. Such a power system or power conver-
sion system is widely used as an emergency power means in
industries requiring high power, such as hospitals or fac-
tories. In addition, such an electric power system may be
very usefully employed m an electric vehicle that requires
generation of various driving torques according to circum-
stances while using electricity as an energy source.

[0005] As another application method of the generator,
there is a system to generate direct current power by gener-
ating an induced current through rotation of a field magnet
or armature and outputting it through a commutator or a
commutator element. Such a power system or power con-
version system is widely used in a power supply system
for devices using DC power, such as automobiles and air-
craft, and a battery charging system for charging a battery
used in such devices or facilities.

[0006] Conventional generators basically require rota-
tional driving of an armature or a field magnet. These struc-
tural features inevitably lead to an increase in the manufac-
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turing cost of the generator along with the structural and
mechanical complexity of the generator. In particular,
since a large amount of energy loss occurs due to mechan-
ical friction or the like when the armature or field magnet
rotates, there is a limit in increasing the power generation
efficiency and power conversion efficiency of the generator.
[0007] Korean Patent Registration No. 10-1913746 (Title
of the Invention: AC power generator with adjustable fre-
quency and voltage), Korean Patent Laid-Open No. 10-
2014-0078732 (Title of the Invention: Power Conversion
Device), Japanese Patent Laid-Open No. 2000-353627
(Title of the Invention: Insulation converter transformer
and switching power supply circuit), etc., have introduced
devices or systems designed to perform power conversion
without rotating the armature or field magnet. Here, the Kor-
ean Patent Registration No. 10-1913746 is particularly note-
worthy. In this patent, the frequency and power of the AC
power obtained from the armature can be easily adjusted by
repeatedly and alternately stacking the armature and the
field magnet and controlling the pulse width of the DC
power supplied to the field magnet.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide a
non-rotating alternating current(DC) generating device cap-
able of generating alternating current with high efficiency
with a plurality of generating units.

[0009] Another technical object of the present invention i3
to provide a non-rotating alternating current(DC) generating
device capable of gencrating alternating current with plural
phrases in which it is constructed by non-rotating type and
three-phases alternating current.

Technical Solution

[0010] According to a preferred embodiment of the pre-
sent invention for achieving the above object, it is provided
to a non-rotating alternating current (AC) generating device
for generating an AC current, comprising two or more gen-
erator units which are placed next to each other, wherein the
generator unit includes a round bar-shaped core member, a
field magnet in which an electric line is wound and a first
hollow portion is formed in the central portion, the field
magnet disposed on the outside of the core member through
the first hollow, an armature in which an electric line is
wound and a second hollow portion is formed in the central
portion, the armature disposed on the outside of the core
member through the second hollow portion, a pole piece
which is provided between the field magnet and the arma-
ture, and insulating plates which are disposed between the
field magnet and the pole piece and between the armature
and the pole piece, and wherein the generator units are con-
nected in series or parallel to the input and output terminals.
[0011] In addition, according to another embodiment of
the present invention for achieving the above object, it is
provided to a non-rotating alternating current (AC) generat-
ing device in which R-phase and S-phase and T-phase alter-
nating current with mutual phase difference are generated,
the non-rotating alternating current (AC) generating device
comprising a first power generating unit for generating an R-
phase alternating current, a second generating unit for gen-
erating an S-phase alternating current, and a third power
generating unit for generating a T-phase alternating current;
wherein in the first to third generating units, a first output
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terminal is coupled to a neutral wire, and R-phase, S-phase
or T-phase AC are outpuited through a second output term-
inal, respectively, wherein the first to third generating units
comprises a round bar-shaped core member, a field magnet
in which an electric line is wound and a first hollow portion
is formed in the central portion, the field magnet disposed on
the outside of the core member through the first hollow, an
armature in which an electric line is wound and a second
hollow portion is formed in the central portion, the armature
disposed on the outside of the core member through the sec-
ond hollow portion, a pole piece which is provided between
the field magnet and the armature, and insulating plates
which are disposed between the field magnet and the pole
piece and between the armature and the pole piece, and
wherein a field current having a mutual phase difference is
supplied to each field magnet of the first to third generating
units.

Advantageous Effects

[0012] According to the present invention as described
above, there is an effect that according to the present inven-
tion having the above configuration, the non-rotating AC
generating device includes a plurality of generating units,
each of which is disposed adjacent to each other, and an
mput side and an output side are respectively coupled in
series or parallel. Each generating unit has a structure in
which a field magnet and an armature are stacked, and
each generating unit operates synchronously with other gen-
erating units so that multiple generating units operates as
one generating unit. The AC generating device of the pre-
sent invention provides excellent power generation effi-
ciency by acting synergistically on the magnetic field gen-
erated by one generating unit on another generating unit.
[0013] In addition, the non-rotating AC generating device
according to the present invention includes first to third gen-
erating units for generating alternating currents of R-phase,
S-phase, and T-phase, and only supplies field magnet cur-
rents having a phase difference to these generating units.
to create a three-phase alternating current. In addition, in
the present invention. the phase difference between R-
phase, S-phase, and T-phase alternating current can be arbi-
trarily adjusted by adjusting the phase of the field magnet
current supplied to the first to third generating units, and
R-phase, S-phase, and T-phase AC voltage can be set appro-
priately by adjusting the turns ratio of the field magnet and
armature of each generating unit.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The drawings attached to this specification are for
efficiently explaining the technical configuration of the pre-
sent invention. It should be understood that some compo-
nents in the drawings may be simplified or exaggerated for
an efficient understanding of the present invention.

[0015] FIGS. 1 to 3 are perspective views schematically
showing a configuration example of a non-rotating AC gen-
erating device according to a first embodiment of the present
invention.

[0016] FIG. 4 is a front view showing the configuration of
the generating unit 100 constituting the non-rotational AC
generating device.

[0017] FIG. 51is an exploded perspective view of the gen-
erating unit 100 shown in FIG. 4.
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[0018] FIG. 6 is a graph showing the demagnetization
time characteristics according to the cooling time of pure
iron.

[0019] FIG. 7 is a graph showing a cooling characteristic
curve according to time when the core member 40 and the
pole piece 80 are heat-treated.

[0020] FIG. 8 is a diagram schematically showing the
shape of the magnetic field formed in the generating unit
100 or the first or second magnetic field.

[0021] FIG. 9 is a waveform diagram illustrating an exam-
ple of a field magnet current supplied to the generating unit
100 and an alternating current output from the generating
unit 100 accordingly.

[0022] FIG. 10 is a diagram schematically showing the
form of a magnetic field formed in the generating units
100-1 and 100-2 in the non-rotating AC generating device
shown in FIG. 1.

[0023] FIG. 11 is a front view showing another configura-
tion example of the generating unit 100.

[0024] FIG. 12 is a front view showing the configuration
of a non-rotating AC generating device according to a sec-
ond embodiment of the present invention.

[0025] FIGS. 13 and 14 are plane views showing another
configuration example of the pole pieces 120 and 140
employed in the non-rotating AC generating device.

[0026] FIG. 15 is a perspective view showing the config-
uration of a non-rotating AC generating device according to
a third embodiment of the present invention.

[0027] FIG. 16 is a configuration diagram schematically
showing a configuration example of a non-rotational AC
generating device according to a fourth embodiment of the
present invention.

[0028] FIG. 17 is a configuration diagram showing an
example of a connection method between the generating
unit 100 and the DC source 110.

[0029] FIG. 18 is a waveform diagram illustrating an
example of a field magnet current supplied to the first to
third generating units 100-1 to 100-3 and a three-phase alter-
nating current output from the AC generating device. FIG.
184 1s a waveform diagram showing an example of the field
magnet current supplied to the first generating unit 100-1
that generates an R-phase AC among a three-phase AC,
FIG. 1856 is a waveform diagram showing an example of
the field magnet current supplied to the second generating
unit 100-2 that generates an S-phase AC among a three-
phase AC, FIG. 18¢ is a waveform diagram showing an
example of the field magnet current supplied to the third
generating unit 100-3 that generates a T-phase AC among
a three-phase AC.

DETAILED DESCRIPTION OF THE INVENTION

[0030] According to a preferred embodiment of the pre-
sent invention for achieving the above object, it is provided
to a non-rotating alternating current (AC) generating device
for generating an AC current, comprising two or more gen-
erator units which are placed next to each other, wherein the
generator unit includes a round bar-shaped core member, a
field magnet in which an electric line is wound and a first
hollow portion is formed in the central portion, the field
magnet disposed on the outside of the core member through
the first hollow, an armature in which an electric line 1s
wound and a second hollow portion is formed in the central
portion, the armature disposed on the outside of the core
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member through the second hollow portion, a pole piece
which is provided between the field magnet and the arma-
ture, and insulating plates which are disposed between the
field magnet and the pole piece and between the armature
and the pole piece, and wherein the generator units are con-
nected in series or parallel to the input and output terminals.
[0031] In addition, according to another embodiment of
the present invention for achieving the above object, it is
provided to a non-rotating alternating current (AC) generat-
ing device in which R-phase and S-phase and T-phase alter-
nating current with mutual phase difference are generated,
the non-rotating alternating current (AC) generating device
comprising a first power generating unit for generating an R-
phase alternating current, a second generating unit for gen-
erating an S-phase alternating current, and a third power
generating unit for generating a T-phase alternating current;
wherein in the first to third generating units, a first output
terminal is coupled to a neutral wire, and R-phase, S-phase
or T-phase AC are outpuited through a second output term-
inal, respectively, wherein the first to third generating units
comprises a round bar-shaped core member, a field magnet
in which an electric line i3 wound and a first hollow portion
is formed in the central portion, the field magnet disposed on
the outside of the core member through the first hollow, an
armature in which an electric line is wound and a second
hollow portion is formed in the central portion, the armature
disposed on the outside of the core member through the sec-
ond hollow portion, a pole piece which is provided between
the field magnet and the armature, and insulating plates
which are disposed between the field magnet and the pole
piece and between the armature and the pole piece, and
wherein a field magnet current having a mutual phase dif-
ference 1s supplied to each field magnet of the first to third
generating units.

[0032] In addition, a hollow is provided along the long-
itudinal direction at the central portion of the core member.
[0033] In addition, an insulating material is further dis-
posed between the core member and the first or second hol-
low part.

[0034] In addition, the insulating plate is composed of a
high elasticity material.

[0035] In addition, the core member or the pole piece are
characterized in that the heat treatment is performed while
being composed of pure iron.

[0036] In addition, wherein in the generating unit and the
other generating units, the pole pieces are integrally
configured.

[0037] In addition, wherein in the generating unit and the
other generating units, the insulating plates are integrally
configured.

[0038] In addition, the plurality of the field magnet and the
armature 18 provided, and the field magnet and the armature
are alternately arranged.

[0039] In addition, the plurality of armatures is connected
in series with each other.

[0040] In addition, the plurality of field magnets is divided
into a first field magnet group and a second field magnet
group, and the first field magnet group and the second field
magnet group are driven alternately to form a first magnetic
field and a second magnetic field, respectively, and the first
magnetic fleld and the second magnetic field have mutually
opposite directions.

[0041] In addition, at least one of the generating units is
different in size from the other.
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[0042] In addition, according to another embodiment of
the present invention, it is provided to a non-rotating alter-
nating current (AC) generating device for generating multi-
phase AC current with mutual phase differences, comprising
a plurality of generator units for generating alternating cur-
rents with different phases, wherein the generator unit
includes a round bar-shaped core member, a field magnet
in which an electric line is wound and a first hollow portion
is formed in the central portion, the field magnet disposed on
the outside of the core member through the first hollow, an
armature in which an electric line is wound and a second
hollow portion is formed in the central portion, the armature
disposed on the outside of the core member through the sec-
ond hollow portion, a pole piece which is provided between
the field magnet and the armature, and insulating plates
which are disposed between the field magnet and the pole
piece and between the armature and the pole piece, and
wherein a field magnet current having a mutual phase dif-
ference is supplied to each field magnet of the plurality of
generating units.

Mode for Invention

[0043] Hereinafter, an embodiment of the present inven-
tion will be described with reference to the drawings. How-
ever, the examples described below are illustrative of pre-
ferred embodiments of the present invention, and the
examples of these examples are not intended to limit the
scope of the present invention. Those skilled in the art will
readily understand that the present invention can be imple-
mented with various modifications without departing from
the technical spirit thereof.

[0044] In addition, the present invention can be equally
applied to an AC generating device for generating multi-
phase alternating current, including three-phase alternating
current of R phase, S phase, and T phase. However, herein-
after, for convenience of explanation, a case in which the
present invention is applied to a three-phase AC generator
will be described as an example.

[0045] FIGS. 1 to 3 are perspective views illustrating a
configuration example of a non-rotating AC generating
device according to a first embodiment of the present inven-
tion. The AC generating device according to the present
invention is configured with a plurality of generating units
(100: 100-1 to 100-n). FIGS. 1 to 3 are each one embodi-
ment of the present invention, FIG. 1 is two generating units
(100-1, 100-2), FIG. 2 is three generating units (100-1 ~
100-3), FIG. 3 shows a case in which there are four generat-
ing units 100-1 to 100-4. In the present invention, the num-
ber of generating units 104 is not limited to a specific value.
Each generating unit 100 is preferably configured in a
cylindrical shape. However, the shape of the generating
unit 100 is not limited to a specific one. The generating
unit 100 may be configured in a polygonal column shape
including a triangle or a quadrangle. These generating
units 100 are preferably disposed as close to each other as
possible within a range in which electric leakage or sparks
do not occur between them. And, although not specifically
shown in the drawings, the generating unit 100 has an input
terminal and an output terminal electrically connected in
series or in parallel. A DC field magnet current is supplied
to each generating unit 100 through an input terminal, and
the generating unit 100 generates and outputs AC power
based on this.
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[0046] FIG. 4 is a front view showing an example config-
uration of the generating unit 100, and FIG. 5 is an exploded
perspective view thereof. In the drawing, the generating unit
100 includes a base member 30 and a rod-shaped core mem-
ber 40 coupled to a central portion of the base member 30.
And on the core member 40 along the outer peripheral sur-
face of the field magnet (10: 10-1, 10-2) and the armature
(20: 20-1, 20-2, 20-3) are alternately stacked or combined,
the generating unit 100 as a whole constitutes one non-rotat-
ing type generator.

[0047] The core member 40 is preferably provided with a
hollow 41 in the longitudinal direction. The hollow 41 is to
prevent improper accumulation of thermal energy in the
core member 41 by allowing air to smoothly flow through
the inner side of the core member 41.

[0048] The field magnet 10 and the armature 20 are each
formed by winding conductive lines 11 and 21 coated with
an insulating material. Here, as the conductive line, for
example, a polyurethane copper wire, a polyester copper
wire, a polyamide imide (PAI) copper wire, a polyester
imide copper wire, etc. may be preferably employed. The
field magnet 10 is provided with an input terminal (12:12-
1,12-2) for supplying a field magnet current. The armature
20 is coupled in series with respect to the output terminals
224 and 22b, and an induced current, that is, an alternating
current generated in the armature 20, is drawn from the out-
put terminals 22a and 22b. Alternatively, the armature 20 is
coupled in series with respect to the first and second output
terminals 22q, 225, and the induced current from the output
terminals 22a, 22b, that is, alternating current of the R
phase, S phase or T phase generated in the armature 20 is
drawn. The turns ratio of the field magnet 10 and the arma-
ture 20 will be appropriately set according to the field mag-
net power and the output power. In addition, as another
embodiment of the present invention, the armature 20 may
be coupled in parallel with respect to the output terminals
22a and 2256 or may be connected in a mixed manner of
series and parallel. A wiring method for the input terminal
12 and the output terminals 22a and 225 of the generating
unit 100 is not limited to a specific method.

[0049] The field magnet 10 and the armature 20 are
formed in a cylindrical shape with hollow parts 13 and 23
in the central part as a whole, and the field magnets 10-1 and
10-2 and the armatures 20-1 to 20-3 is preferably coated
with insulating materials 130 and 230 on the inner circum-
ferential surface, respectively. The insulating materials 130
and 230 are formed between the field magnets 10-1 and 10-2
and the armatures 20-1 to 20-3 and the core member 40
inserted through the hollow portions 13 and 23 thereof. It
is adopted for more reliable insulation. The shapes of the
field magnet 10 and the armature 20 are not limited to spe-
cific ones. For example, the field magnet 10 and the arma-
ture 200 may be configured in an elliptical shape or a poly-
gonal shape. In addition, the shapes of the hollow parts 13
and 23 of the field magnet 10 and the armature 20 and the
shape of the core member 40 are not limited to a specific
thing. These are formed in a shape corresponding to each
other, so that the core member 40, the field magnet 10, and
the armature 20 can be arranged as closely as possible as a
whole.

[0050] The first to third armatures 20-1 to 20-3 have sub-
stantially the same configuration and are coupled in series or
parallel with each other to act as one armature as a whole. In
this example, in all of the first to third armatures 20-1 to 20-
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3, the line 11 is wound in the same direction, and one output
end of the first armature 20-1 is electrically coupled to the
other output terminal of the second armature 20-2 through
the connecting line 201, the other output terminal of the first
armature 20-1 i3 electrically coupled to one output terminal
of the third armature 20-3 through the connection line 202.
More specifically, the first to third armatures 20-1 to 20-3
are configured and coupled to generate an induced current
flow in the same direction with respect to an electric field in
the same direction. And the one output terminal 22a of the
second armature 20-2 and the other output terminal 225 of
the third armature 20-3 constitute the output terminal or the
first and second output terminals of the generating unit 100,
[0051] A magnetic pole piece 80 is provided between the
field magnets 10 and the armature 20, respectively. In addi-
tion, preferably, the pole pieces 80 are also installed on the
uppermost and lowermost sides of the armature or field
magnet, that is, the upper side of the second armature 20-2
and the lower side of the third armature 20-3 in this embodi-
ment, respectively. In addition, an insulating plate 90 is pro-
vided between the pole piece 80 and the field magnet 10 and
between the pole piece 80 and the armature, respectively. At
this time, preferably, the cross-sectional shape and size of
the pole piece 80 are set to be the same as those of the
field magnets 10-1 and 10-2 and the armature 20-1 to 20-3.
In addition, although not specifically shown in the drawings,
the cross-sectional shape and size of the insulating plate 90
is set larger than that of the field magnet 10 and the armature
20 for stable insulation.

[0052] The material of the insulating plate 90 is not lim-
ited to a specific one. In order to most effectively apply the
magnetic field generated by the field magnet 10 to the arma-
ture 20, it is necessary to reduce the separation distance of
the field magnet 10 to the armature 20 to a minimum or
preferably to make them close together. The insulating
plate 90 prevents leakage current or sparks between the
field magnet 10 or the armature 20 and the pole piece 80,
or the field magnet 10 and the armature 20 so that the field
magnet 10 and the armature 20 can be as close as possible.
[0053] In addition, in a preferred embodiment of the pre-
sent invention, a material having a high elastic modulus and
excellent impact resistance, such as polyethylene terephtha-
late (PET), is employed as the material of the insulating
plate 80. As will be described later, the core member 40
and the pole piece 80 provide a magnetic path of the mag-
netic field generated in the field magnet 10, and the gener-
ated magnetic field generated in the field magnet 10 circu-
late while linking the armature 20 as a whole.

[0054] As described above, the first and second magnetic
fields 10-1 and 10-2 generate a first magnetic field and a
second magnetic field each having opposite directions.
Accordingly, when the first and second magnetic fields cir-
culate through the core member 40 and the pole piece 80, the
magnetization and demagnetization of the core member 40
and the pole piece 80 are alternately and repeatedly per-
formed. In addition, such magnetization and demagnetiza-
tion may give an impact to the core member 40, in particu-
lar, thereby causing minute shaking or vibration in the pole
piece 80. When vibration or the like is generated in the core
member 40 and the pole piece 80, instantaneous deforma-
tion or distortion occurs in the magnetic path that circulates
through it, resulting in a change in the magnetic field linked
to the armatures 20-1 to 20-3. As a result, the induced cur-
rent generated in the armatures 20-1 to 20-3 may cause an
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undesirable change. The insulating plate 80 prevents the
flow of alternating current generated through the armatures
20-1 to 20-3 from being unnecessarily distorted by minimiz-
ing the shaking or vibration of the pole piece 80 with high
elasticity.

[0055] As described above, the core member 40 and the
pole piece 80 are provided for the smooth flow of the mag-
netic field generated in the field magnet 10. As the material
of the core member 40 and/or the pole piece 80, a ferromag-
netic material, preferably silicon steel having high magnetic
permeability and low coercive force may be employed.
However, silicon steel has relatively low electrical conduc-
tivity and the internal resistance value is easily increased by
light or heat applied from the outside. When a magnetic path
is formed through the core member 40 and the magnetic
pole 80, the flow of current may be generated by itself in
response to the fluctuation of the magnetic field. Heat is
generated in inverse proportion to conductivity. That is,
there is a problem in that the magnetic energy generated in
the field magnet 10 1s lost as thermal energy.

[0056] In another preferred embodiment of the present
invention, pure iron, more preferably heat-treated pure iron
is employed as the material of the core member 40 and/or
the pole piece 80. Pure iron has high magnetic permeability
and excellent electrical conductivity, but has relatively high
coercive force. Since magnetic fields are applied to the core
member 40 and the pole pieces 80 alternately or in various
ways from the first field magnet 10-1 and the second field
magnet 10-2, or the first field magnet 10-1 and the first and
second magnetic fields generated by the second field magnet
10-2 are alternately applied, it is required for the material to
have a fast demagnetization time, that is, a low coercive
force. According to the research conducted by the present
inventors, when pure iron is heated to a certain temperature
or higher and then cooled slowly, the demagnetization time
is shortened in response to the cooling time. FIG. 6 is a
graph showing the demagnetization time characteristics
according to the cooling time of pure iron. As a result of
the study, it was confirmed that the demagnetization time
could be shortened to 1/450 second or less if the temperature
of pure iron heated to a certain temperature was gradually
cooled for a sufficient time for more than 10 hours. In addi-
tion, if the cooling time of pure iron is delayed, an additional
effect of improving magnetic permeability and electrical
conductivity is obtained.

[0057] In the present invention, first, the core member 40
and the pole piece 80 are manufactured using pure iron, and
then heat treatment is performed. The heat treatment is per-
formed using, for example, a solid fuel such as black coal or
white coal, preferably white coal. That is, during the heat
treatment, the core member 40 and the pole piece 80 are
put in a kiln together with the white coal, and the white
coal 18 bumned to heat the core member 40 and the pole
piece 80 to 1000 to 1300 degrees or more. And by leaving
the core member 40 and the pole piece 80 together at room
temperature as it is, the white coal is naturally bumed and
extinguished, and then the core member 40 and the pole
piece 80 are naturally cooled together with the white coal
do. In this way, the temperature of the core member 40
and the pole piece 80 is gradually lowered in the process
of burning and extinguishing the white coal, and thereafter,
the core member 40 and the pole piece 80 are heated to room
temperature by the latent heat of the white coal. It takes a
considerable amount of time to cool down. FIG. 7 is a graph
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showing cooling characteristic curves according to time of
the core member 40 and the pole piece 80 that are heat-trea-
ted through the above-described method. And, after the heat
treatment is finished, impurities such as white charcoal are
removed from the core member 40 and the pole piece 40,
and finally, rust prevention treatment is performed with oil
or the like.

[0058] FIGS. 4 and §, in the case of assembling the gen-
erating unit 100, the core member 40 is first fastened to the
base member 30. Then, while inserting the pole piece 80 and
the insulating plate 90 on the outside of the core member 40,
sequentially stacking the armatures 20-1 to 20-3 and the
field magnets 10-1 and 10-2 alternately, and then the cover
60 and the fastening member 70 are coupled. And finally,
the connection between the first and second field magnets
10-1 and 10-2 and the first to third armatures 20-1 to 20-3
is executed using the connecting wires 201 and 202, by per-
forming a connection between the generating unit 100.
[0059] The generating unit 100 is provided with first and
second input terminals 12-1 and 12-2 for supplying a field
magnet current, and output terminals 224 and 225 for out-
putting alternating current. When the present generating unit
100 is driven, the first and second field magnet currents are
alternately supplied through the first and second input term-
inals 12-1 and 12-2, so that the first field magnet 10-1 and
the second field magnet 10-2 are selectively and alternately
driven. When a field magnet current flows through the line
11 of the first or second field magnet 10-1 or 10-2, a mag-
netic field is formed in a vertical direction corresponding to
the winding direction of the line 11 or the current flow direc-
tion. When the magnetic field generated by the first field
magnet 10-1 is referred to as a first magnetic field and the
magnetic field generated by the second ficld magnet 10-2 is
referred to as a second magnetic field, the first magnetic
field and the second magnetic field have the same magnetic
field directions and will be opposed to each other. The direc-
tion in which the magnetic field is formed can be defined by
Ampere’s right hand screw rules.

[0060] FIG. 8 is a diagram schematically showing the
shape of the magnetic field formed in the generating unit
100 or the first or second magnetic field. When a field mag-
net current flows through the first or second field magnets
10-1 or 10-2 in the generating unit 100, the first or second
field magnets 10-1, 10-2, a magnetic field is formed at the
first and second magnets 10-1 and 10-2 according to the
Ampere’s right hand screw rules, and the magnetic field
thus formed flows through the pole piece 80 and the core
40. Accordingly, the first or second magnetic field flows
through the entire upper and lower sides of the generating
unit 100 as shown in FIG. 8. The first and second magnetic
fields are linked in a vertical direction with respect to the
line 21 of the armatures 20-1 to 20-3. And in the line 21 of
the armatures 20-1 to 20-3, a current flow is generated in a
predetermined direction corresponding to the direction of
the magnetic field and the winding direction of the line 21.
At this time, the magnitude of the induced current will cor-
respond to the strength of the magnetic field and its change
amount. Whenever the first magnetic field and the second
magnetic field alternate, the first or second magnetic field
18 linked 1n the line of the armatures 20-1 to 20-3, and the
flow of the induced current cotresponds to the alternating
first and second magnetic fields, so the direction is changed.
The frequency of the AC power drawn from the output term-
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inal 22 of the armatures 20-1 to 20-3 is determined by the
alternating period of the field magnet current.

[0061] FIG.9is a waveform diagram illustrating an exam-
ple of a field magnet current supplied to the generating unit
100 and an alternating current output from the generating
unit 100 accordingly. In FIG. 9, A shows an example of
the first field magnet residual supplied to the first input term-
inal 12-1, B shows an example of the second field magnet
current supplied to the second input terminal 12-2, and O
shows an example of the output AC current output through
the output terminals 224 and 225 of the generating unit 100.
The waveform of the output AC current O in FIG. 9 shows
one typical example of the AC output outputted from the AC
generator, and the output waveform will be transformed into
various forms depending on the current magnitude and pulse
width of the first and second field magnet currents A and B.
[0062] FIGS. 1 to 3, the non-rotational AC generator
according to the present invention is configured with a plur-
ality of generating units 100-1 to 100-n. As described above,
a field magnet current is supplied to each of the input term-
inals 12-1 and 12-2 of the generating units 100-1 to 100-x,
and output terminals 224 and 226 of the generating units
100-1 to 100-x are coupled in series or parallel with each
other. One or more current sources are coupled to the gen-
erating unit 100 to supply a field magnet current. The first
and second field magnets 10-1 and 10-2 provided in the gen-
erating units 100-1 to 100-n are coupled to a DC source in
series or in parallel. In addition, a switching means such as
an insulated gate bipolar transistor (IGBT) may be provided
to alternately drive the first field magnet 10-1 and the second
field magnet 10-2 and adjust the alternating period. A pulse
width modulation (PWM) control means may be provided to
control the pulse width of the current. The supply and con-
trol of the first and second field magnet currents through the
switching means and the PWM control means are described
in detail in Korean Patent Registration No. 10-1913746.
[0063] The generating units 100-1 to 100-x are driven syn-
chronously. That is, the first field magnet 10-1 and the sec-
ond field magnet 10-2 of each generating unit 100 are driven
with the same alternating cycle. Of course, one generating
unit 100 and another generating unit 100 may have different
duty ratios for driving the field magnet 10 within the same
driving cycle.

[0064] FIG. 10 is a diagram schematically showing the
flow of the overall magnetic field generated in the non-rotat-
ing AC generator, which corresponds to FIG. 1. In the draw-
ing, the first generating unit 100-1 and the second generating
unit 100-2 are driven synchronously. That is, the first field
magnet 10-1 of the first generating unit 100-1 and the first
field magnet 10-1 of the second power generation unit 100-2
have the same driving section, and the second field magnet
10-2 of the first generating unit 100-1 and the second field
magnet 10-2 of the second generating unit 100-2 have the
same driving section. Accordingly, the magnetic fields gen-
erated by the first generating unit 100-1 and the second gen-
erating unit 100-2 have the same magnetic path. As
described above, the first and second generating units 100-
1 and 100-2 are disposed adjacent to each other. Accord-
ingly, the first or second magnetic field generated by the
first generating unit 100-1 and the first or second magnetic
field generated by the second generating unit 100-2 overlap
each other, and the first generating unit 100-1 and the second
generating unit 100-2 as a whole function as one generating
unit.
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[0065] The individual generating unit 100 generates an
induced current corresponding to a magnetic field generated
by the first or second field magnets 10-1 or 10-2 provided by
itself. However, as shown in FIGS. 1 and 10, when the syn-
chronously driven first generating unit 100-1 and the second
generating unit 100-2 are disposed adjacently, and an
induced current is additionally generated to the first or sec-
ond generating unit 100-1 and 100-2, respectively, by the
magnetic field generated by the adjacent generating unit.
That is, the amount of induced current generated by the
adjacently disposed first and second generating units 100-1
and 100-2 becomes larger than those of the separately
installed first and second generating units 100-1 and 100-2.
[0066] The increase in the induced current increases as the
number of generating units 100 increases as shown in FIGS.
2 and 3.

[0067] FIG. 11 is a front view showing another configura-
tion example of the generating unit 100. In this embodiment,
the core member 40 is combined to the base member 30, and
a plurality of field magnet magnets 10-1 to 10-» and a plur-
ality of armatures 20-0 to 20-» are stacked and combined
alternately to the core member 40 by the medium of the
insulating plate 80 and the pole piece 90. At this time, the
armatures 20-0 to 20-» are configured and coupled to gen-
erate an induced current in the same direction with respect to
the same magnetic field as in FIG. 4.

[0068] In contrast, in the field magnets 10-1 to 10-#, n/2
field magnets among n field magnets constitute a first field
magnet group, and the remaining n/2 field magnets consti-
tute a second field magnet group. Preferably, the odd field
magnets (10-1, 10-3, ..., 10-(n-1)) constitutes the first field
magnet group, and the even field magnet (10-2, 104, ..., 10-
n)) constitutes the second field magnet group. In this case,
the configuration of each field magnet group can be per-
formed by appropriately setting the winding direction of
the lines constituting each field magnet as described above,
or by appropriately setting the connection method of the
field magnet current supplied to these field magnets. The
first field magnet group and the second field magnet group
are driven synchronously, respectively, and the first field
magnet group and the second field magnet group are driven
alternately, so that a first magnetic field and a second mag-
netic field are formed as a whole, the field magnets 10-1 to
10-n are driven in opposite directions. Field magnets consti-
tuting the first field magnet group and the second field mag-
net group may be wired in various ways. The input terminals
of the first field magnet group and the second field magnet
group may be connected in series with each other, so that the
first and second field magnet groups may be connected in
series with respect to one field magnet current input, respec-
tively. Also, each of the first field magnet group and the
second field magnet group may be connected in parallel
with respect to one field magnet current input. In addition,
a plurality of current sources is provided to supply a field
magnet current to the field magnets 10-1 to 10-», and the
first or second field magnet group is divided into a plurality
of sub field magnet groups in correspondence to the current
sources, and each sub field magnet groups may be coupled
in series or parallel to the current source respectively. The
connection method of the field magnets 10-1 to 10-» and the
number of current sources for this are not specified, and will
be appropriately selected according to the amount of output
power to be generated through the AC generator.
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[0069] In this embodiment, a plurality of field magnets 10-
1 to 10-» and armatures 20-0 to 20-» are provided, so that
various AC power can be generated as needed. In addition,
since other parts are substantially the same as in the above-
described embodiment, the same reference numerals are
attached to the same parts as in the embodiment, and
detailed descriptions thereof are omitted.

[0070] FIG. 12 is a front view showing the configuration
of a non-rotating AC generator according to a second embo-
diment of the present invention. A plurality of generating
units 100 in this embodiment, in this example, the lower
portions of the first generating unit 100-1 and the second
generating unit 100-2 are coupled with a single base mem-
ber 30, and the upper portions thereof are coupled to each
other by the pole piece 120. That is, the plurality of generat-
ing units 100 constituting the AC generator are integrally
coupled through the pole pieces 120.

[0071] FIG. 13 is a plane view illustrating the configura-
tion of the pole piece 120 employed in the AC generator of
FIG. 1. In the drawing, the pole piece 120 includes a first
pole piece part 121 for the first generating unit 100-1 and a
second pole piece part 122 for the second generating unit
100-2 are integrally coupled to each other. Holes 123 are
formed at the central portions of the first pole piece 121
and the second pole piece 122 and the core members 40 of
the first and second generating units 100-1 and 100-2 are
respectively inserted into the holes.

[0072] FIG. 14 is a plane view showing the configuration
of the pole piece 140 employed in the AC generator of FIG.
2. In FIG. 14, the pole piece 140 includes a first pole piece
part 141 for the first generating unit 100-1 and a second pole
piece part 142 for the second power generating unit 100-2
and a third pole piece part of a third generating unit 100-3
are integrally coupled and configured, and through holes
144 are formed at the ceniral portion of the first to third
pole piece parts 141 to 143 and the core members 40 of
the first to third generating units 100-1 to 100-3 are inserted
into the holes.

[0073] In this embodiment, the shapes of the pole pieces
120 and 140 are not specified, and may be appropriately
changed according to the configuration of the AC generator.
In this embodiment, a plurality of generating units constitut-
ing the AC generator are coupled to each other through the
pole pieces. Accordingly, when external vibration or impact
is applied, the flow of the power generation unit is mini-
mized. In addition, since the pole pieces 120 and 140 are
mutually coupled through the space between the generating
units 100, the pole pieces 120 and 140 have the effect of
more stabilizing the flow of the magnetic field through the
space between the generating units 100. And other parts are
substantially the same as in the above-described
embodiment.

[0074] FIG. 16 is a front view showing a configuration
example of a non-rotating AC generator according to the
present invention. In the drawing, the non-rotating AC gen-
erator includes first to third generating units 100-1 to 100-3.
These generating units 100-1 to 100-3 are for generating
alternating current of R-phase, S-phase and T-phase, respec-
tively. The generating units 100-1 to 100-3 have first and
second input terminals 12-1 and 12-2 and first and second
output terminals 22a and 22b, respectively. At this time, the
first and second input terminals 12-1 and 12-2 are properly
coupled to a DC source. The combination of the generating
units 100-1 to 100-3 and the DC source will be described in
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more detail later. In addition, the first output terminal 224 of
the generating units 100-1 to 100-3 is coupled to the neutral
wire N, and alternating currents of R phase, S phase and T
phase are output from the second output terminal 225,
respectively.

[0075] In FIG. 16, the non-rotating AC generator is pro-
vided with first to third generating units 100-1 to 100-3 for
generating R-phase, S-phase, and T-phase AC, respectively.
These generating units 100-1 to 100-3 are driven by field
magnet currents or field magnet pulses having different
phases from each other. FIG. 18 is a waveform diagram
illustrating an example of a field magnet current supplied
to the first to third generating units 100-1 to 100-3 and a
three-phase alternating current output from the AC genera-
tor. FIG. 18(a) is an example of a field magnet current sup-
plied to the first generating unit 100-1 generating an R-phase
alternating current, FIG. 18(5) is an example of a field mag-
net current supplied to the second generating unit 100-2
generating an S-phase alternating current, and FIG. 18(c)
is an example of a field magnet current supplied to the
third generating unit 100-3 generating a T-phase alternating
current. In the figure, RA, SA, and TA denote field magnet
currents applied to the first field magnet 10-1, and RB, SB,
and TB denote field magnet currents supplied to the second
field magnet 10-2. As shown in FIG. 18(d), the three-phase
alternating current includes three alternating currents having
an R-phase, an S-phase, and a T-phase, and they have a
phase difference of 120 degrees from each other. As
described above, in the present invention, the generating
unit 100 is driven by an input field magnet current or field
magnet pulse, and at this time, the frequency and phase of
the alternating current generated by the generating unit 100
is determined by the period and phase of the field magnet
pulse. Accordingly, when field magnet pulses having a
phase difference of 120 degrees are supplied to the first to
third generating units 100-1 to 100-3 as shown in FIG. 18,
respectively, the first to third generating units 100-1~100-3),
RST three-phase alternating current can be generated.
[0076] In the above-described embodiment, first to third
generating units 100-1 to 100-3 for generating alternating
currents of R-phase, S-phase, and T-phase are provided.
And the phase of the alternating current generated therefrom
can be appropriately set by adjusting the phase of the field
magnet current or the field magnet pulse supplied to these
generating units. In addition, in the above embodiment, each
generating unit (100-1 to 100-3) becomes possible to prop-
erly set the voltage of the alternating current outputted from
the generating unit (100-1 to 100-3) through a method of
adjusting the turns ratio of the field magnet 10 and the arma-
ture 20.

[0077] FIG. 17 is a configuration diagram illustrating an
example of a connection method between the generating
unit 100 and the DC source 110. In the drawing, in the first
field magnet 10-1, one side of the first input terminal 12-1 i3
coupled to the positive (+) terminal of the DC source 110,
and the other side thereof is coupled to the negative (-) term-
inal of DC source 110 through the first switching unit 120. In
the second field magnet 10-2, the other side of the second
input terminal 12-2 is coupled to the positive (+) terminal of
the DC source 110, and one side thereof is coupled to the
negative (-) terminal of DC source 110 through the second
switching unit 130. That is, the first field magnet 10-1 and
the second field magnet 10-2 are coupled to the DC source
110 in the reverse direction. Accordingly, field magnet cur-
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rents are supplied to the first and second field magnets 10-1
and 10-2 in the reverse direction, and accordingly, the mag-
netic fields generated from first and second field magnets
10-1 and 10-2 are formed in opposite directions. The first
and second switching units 120 and 130 are controlled by
a pulse width modulation (PWM) control unit 140. The
PWM control unit 140 alternately drives the first and second
switching units 120 and 130 to alternately drive the first field
magnet 10-1 and the second field magnet 10-2, and by con-
trolling the pulse widths of the field magnet currents for the
first field magnet 10-1 and the second field magnet 10-2, that
is, the duty ratio, the AC output of the power generation unit
100 is controlled.

[0078] When the PWM control unit 140 drives the first or
second switching units 120 and 130 so that a field magnet
current flows through the line 11 of the first or second field
magnets 10-1, 10-2, a magnetic field is formed in a vertical
direction corresponding to the flow direction of the current
of the line 11. When the magnetic field generated by the first
field magnet 10-1 is referred to as a first magnetic field and
the magnetic field generated by the second field magnet 10-2
is referred to as a second magnetic field, the first magnetic
field and the second magnetic field have the opposite mag-
netic field directions. The direction in which the magnetic
field is formed can be defined by Ampere’s right hand screw
rules.

[0079] An embodiment according to the present invention
has been described above. However, the present invention is
not limited to the above embodiments and may be imple-
mented with various modifications. For example, in the
above embodiment, it has been described that the field mag-
net 10 and the armature 20 constituting the generating unit
100 are sequentially installed alternately one by one. How-
ever, the present invention may be modified and practiced in
various ways, for example, by alternately installing two con-
tinuous field magnets and one armature.

[0080] In addition, in the above-described embodiment, it
has been described that the AC generating device is config-
ured by combining a plurality of generating units having the
same size and configuration, but the present invention, as
shown in FIG. 15, a combination of the first and second
generating units 150 and 151 which have sizes different
from each other can also be preferably applied and
implemented.

[0081] In addition, in the above-described embodiment, it
has been described that a plurality of generating units 100
are coupled through the pole pieces 120 and 140, but in the
generating unit 100, a method of coupling through an insu-
lating plate 90 or the upper cover 60, in addition to the pole
pieces 120 and 140, may also be preferably employed.
[0082] In addition, in the above embodiment, each of the
generating units 100-1 to 100-3 for generating alternating
currents of R-phase, S-phase, and T-phase may be composed
of a plurality of generating units. And at this time, the plur-
ality of generating units will have their first and second out-
put terminals 22a and 22b coupled in series or parallel to
each other.

[0083] In addition, although the present invention has
been described with respect to a three-phase AC generator
in the above embodiment, the present invention can be
applied and implemented in the same manner to a multi-
wire poly-phase AC generator.

[0084] The non-rotating AC generator according to the
present invention includes a plurality of generating units,
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each of which is disposed adjacent to each other, and an
input side and an output side are respectively coupled in
series or parallel. Each generating unit has a structure in
which a fleld magnet and an armature are stacked, and
cach generating unit operates synchronously with other gen-
erating units so that multiple generating units function as
one generating unit. The AC generator of the present inven-
tion can provide excellent power generation efficiency by
synergizing the magnetic field generated by one generating
unit by acting on the other generating unit.

[0085] In addition, the non-rotating AC generating device
according to the present invention includes first to third gen-
erating units for generating alternating currents of R-phase,
S-phase, and T-phase, and only supplies field magnet cur-
rents having a phase difference to these generating units.
to create a three-phase alternating current. In addition, in
the present invention, the phase difference between R-
phase, S-phase, and T-phase alternating current can be arbi-
trarily adjusted by adjusting the phase of the field magnet
current supplied to the first to third generating units, and
R-phase, S-phase, and T-phase AC voltage can be set appro-
priately by adjusting the turns ratio of the field magnet and
armature of each generating unit.

1. A non-rotating alternating current (AC) generating
device for generating an AC current, comprising:

two or more generator units which are placed next to each

other, wherein the generator unit includes a round bar-
shaped core member,

afield magnet in which an electric line is wound and a first

hollow portion 1s formed in the central portion, the field
magnet disposed on the outside of the core member
through the first hollow,

an armature in which an electric line is wound and a second

hollow portion is formed in the central portion, the arma-
ture disposed on the outside of the core member through
the second hollow portion,

apolepiece whichis provided between the field magnetand

the armature, and insulating plates which are disposed
between the field magnet and the pole piece and between
the armature and the pole piece, and

wherein the generator units are connected in series or par-

allel to the input and output terminals, and

wherein the generating unit has a pole piece integrally con-

figured with respect to other generating units.

2. A non-rotating alternating current (AC) generating
device in which R-phase and S-phase and T-phase alternating
current with mutual phase difference are generated, the non-
rotating  alternating current (AC) generating device
comprising:

a first power generating unit for generating an R-phase

alternating current,

asecond generating unit for generating an S-phase alternat-

ing current, and

athird power generating unit for generating a T-phase alter-

nating current;

wherein in the first to third generating units, a first output

terminal is coupled to a neutral wire, and R-phase, S-
phase or T-phase AC are outputted through a second out-
put terminal, respectively,

wherein the first to third generating units comprises

around bar-shaped core member,
a field magnet in which an electric line i3 wound and a
firsthollow portion is formed in the central portion, the
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field magnet disposed on the outside of the core mem-
ber through the first hollow,

an armature in which an electric line is wound and a sec-
ondhollow portion is formed in the central portion, the
armature disposed on the outside of the core member
through the second hollow portion, a pole piece which
is provided between the field magnet and the armature,
and

insulating plates which are disposed between the field
magnet and the pole piece and between the armature
and the pole piece, and

wherein a field magnet current having a mutual phase
difference is supplied to each field magnet of the first
to third generating units, and

wherein the first to third generating units, each generat-
ing unit has a pole piece integrally configured with
respect to other generating units.

3. The non-rotating AC generating device according to
claim 1, wherein a hollow is provided in the central portion
of the core member along the longitudinal direction.

4. The non-rotating AC generating device according to
claim 1, wherein an insulating material is further disposed
between the core member and the first or second hollow part.

5. The non-rotating AC generating device according to
claim 1, wherein the insulating plate is made ofahighly elastic
material.

6. The non-rotating AC generating device according to
claim 1, wherein the core member or the pole piece is made
of pure iron and subjected to heat treatment.

7. (canceled)

8. The non-rotating AC generating device according to
claim 1, wherein the generating unit has an insulting plate
integrally configured with respect to other generating units.

9. The non-rotating AC generating device according to
claim 1, wherein a plurality of the field magnet and the arma-
ture are provided, and the field magnet and the armature are
alternately arranged.

10. The non-rotating AC generating device according to
claim 2, wherein a plurality of the field magnet and the arma-
ture are provided, and the field magnet and the armature are
alternately arranged.

11. The non-rotating AC generating device according to
claim 9, wherein the plurality of armatures is connected in
series with each other.

12. The non-rotating AC generating device according to
claim 9, wherein the plurality of field magnets is divided
into a first field magnet group and a second field magnet
group, and the first field magnet group and the second field
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magnet group are alternately driven, so that the first and sec-
ond magnetic fields are formed, respectively, and

the first and second magnetic fields have opposite

directions.

13. The non-rotating AC generating device according to
claim1, whereinatleast oneof the generating units is different
in size from the other.

14. The non-rotating AC generating device for generating
multi-phase AC current with mutual phase differences,
comprising:

aplurality of generator units for generating alternating cur-

rents with different phases,

wherein the generator unit includes

around bar-shaped core member,

a fleld magnet in which an electric line is wound and a
firsthollow portion is formed in the central portion, the
field magnet disposed on the outside of the core mem-
ber through the first hollow,

an armature in which an electric line is wound and a sec-
ond hollow portion is formed in the central portion, the
armature disposed on the outside of the core member
through the second hollow portion,

a pole piece which is provided between the field magnet
and the armature, and

insulating plates which are disposed between the field
magnet and the pole piece and between the armature
and the pole piece, and

wherein a field magnet current having a mutual phase
difference is supplied to each field magnet of the pluz-
ality of generating units, and

wherein in a plurality of generating units, each generat-
ing unit has a pole piece integrally configured with
respect to other generating units.

15. The non-rotating AC generating device according to
claim 2, wherein a hollow is provided in the central portion
of the core member along the longitudinal direction.

16. The non-rotating AC generating device according to
claim 2, wherein an insulating material is further disposed
between the core member and the first or second hollow part.

17. The non-rotating AC generating device according to
claim2, wherein the insulating plate is made of ahighly elastic
material.

18. The non-rotating AC generating device according to
claim 2, wherein the core member or the pole piece is made
of pure iron and subjected to heat treatment.
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