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(54) REACTOR FOR REDUCING HARMONIC WAVES

(57) The present invention relates to a reactor for re-
ducing harmonics, and more specifically, a reactor for
reducing harmonics that is capable of providing a struc-
ture of a bobbin wherein one end of a coil is spaced apart
from the other end of the coil, while the coil is being wound

compactly around a limited space of the bobbin, thereby
ensuring high L and resistance values even in an appro-
priate size thereof to satisfy the Class D European stand-
ards.
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Description

[Technical Field]

[0001] The present invention relates to a reactor for
reducing harmonics, and more specifically, a reactor for
reducing harmonics that is capable of having a mounting
groove and a projection formed on a bobbin around which
a coil is wound to allow one end of the coil to be spaced
apart from the other end thereof, thereby preventing a
short circuit from occurring.

[Background Art]

[0002] An alternating voltage and an alternating cur-
rent are sinusoids, but input current to a rectifier, inverter,
etc. is a distorted wave that is distorted in waveform, not
sinusoids. The distortion wave means that frequency
components having an integer multiple of the fundamen-
tal frequency of 50 or 60 Hz are overlaid on the funda-
mental frequency to cause distortion in waveform, and
the high frequency components overlaid on the funda-
mental frequency are called harmonics. The third order
harmonic is the third multiple of the fundamental frequen-
cy, and the fifth order harmonic is the fifth multiple of the
fundamental frequency. The harmonic distortion is gen-
erated by the load of a power system, the non-linear char-
acteristics of equipment, and most of power electronic
devices using a switching operation of a power semicon-
ductor device.
[0003] The harmonic distortion causes power loss and
quality degradation, and due to the lost power, overheat-
ing of equipment and a conductor and malfunctions of a
motor and equipment may occur, thereby having prob-
lems of a transformer and power distribution. According-
ly, the harmonic regulation is adopted to efficiently oper-
ate power generation equipment by country. According
to IEC/EN 61000-3:2014 of Europe, the existing Class A
standard is changed to Class D standard on July 2017
to strictly regulate harmonic emission.
[0004] To reduce the harmonics emitted, an active
Power Factor Controller (PFC) is adopted to control a
current pulse width, or a passive PFC is adopted to sup-
press the peak value of charging current by means of a
reactor and to enlarge a conduction angle, so that a wave-
form of input current at an alternating current side be-
comes close to the sinusoids.
[0005] If it is desired to reduce the harmonics by means
of the reactor, inductance (L value) as well as series re-
sistance (R value) have to be made to given levels, there-
by extending a charging section and reducing harmonic
components according to attenuation and resonance
characteristics. However, if the number of turns of a coil
is increased to raise the L value, the resistance value of
the reactor becomes high. In this case, however, the re-
actor is increased in size to cause negative functions
such as the increase of power consumption, and there-
fore, there is a need to ensure high L and R values in the

reactor with an appropriate size.
[0006] In the case where the coil is wound in a limited
space to achieve high L value, however, the coil collect-
edly puts together in the condense space so that current
may not flow to a designed length, a short circuit may
occur to raise the current within a circuit, heat may be
generated from an electric wire to cause fire dangers,
and substrate circuit elements may not be resistant to
current intensity and thus burned.

[Prior Art Documents]

[Patent Literature]

[0007]

(Patent literature 1) Korean Patent Application Laid-
open No. 10-1999-017745
(Patent literature 2) Korean Patent No. 10-0996979

[Disclosure]

[Technical Problem]

[0008] Accordingly, the present invention has been
made in view of the above-mentioned problems occurring
in the related art, and it is an object of the present inven-
tion to provide a reactor for reducing harmonics that is
capable of providing a structure of a bobbin wherein one
end of a coil is spaced apart from the other end of the
coil, even while the coil is being wound compactly around
a limited space of the bobbin, thereby ensuring high L
and resistance values even in an appropriate size thereof
to satisfy the Class D European standard.
[0009] It is another object of the present invention to
provide a reactor for reducing harmonics that is capable
of providing a structure of a core wherein a coupling way
of two core parts is improved to allow a central portion
of one core part to be spaced apart from the other core
part to form a given air gap, thereby ensuring desired L
and resistance values.
[0010] The technical problems to be achieved through
the present invention are not limited as mentioned above,
and other technical problems not mentioned herein will
be obviously understood by one of ordinary skill in the
art through the following description.

[Technical Solution]

[0011] To achieve the above-mentioned problems,
there is provided a reactor for reducing harmonics ac-
cording to the present invention that is provided with a
bobbin structure in which one end of a coil is mounted
on a mounting groove, so that current flows to the coil to
the wound shape, thereby causing no short circuit and
ensuring desired L and resistance values.
[0012] Hereinafter, the present invention will be ex-
plained in detail.
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[0013] According to the present invention, there is pro-
vided a reactor for reducing harmonics including: a core
formed of a plurality of stacked silicon steel sheets and
having an E-shaped core part and an I-shaped core part
coupled to top of the E-shaped core part, both ends of
the E-shaped core part being contactedly coupled to both
ends of the I-shaped core part, and the central portion of
the E-shaped core part being spaced apart from the I-
shaped core part by a given air gap; and a bobbin having
an accommodation hole formed on the inner peripheral
surface thereof correspondingly to the central portion of
the core to be press-fitted to the central portion of the
core and a winding part and edge parts disposed on the
outer peripheral surface thereof, the winding part being
adapted to wind a coil therearound and the edge parts
being adapted to hold the position of the coil C wound,
wherein the edge part of the bobbin has a mounting
groove extending to the outer peripheral surface of the
winding part to mount one end of the coil wound.
[0014] According to the present invention, the E-
shaped core part and the I-shaped core part are coupled
to each other by means of the insertion of protrusions
into coupling grooves.
[0015] According to the present invention, the bobbin
may have a projection formed outwardly from the edge
part on which the mounting groove is formed, and one
end of the coil passes through the mounting groove from
the outer peripheral surface of the winding part, is wound
around the projection, and is then seated on the outer
peripheral surface of the bobbin.
[0016] According to the present invention, the bobbin
may have a guide groove formed on one surface of the
edge part on which the mounting groove is formed to
guide the mounting position of the other end of the coil
that corresponds to the mounting groove.
[0017] According to the present invention, the winding
part around which the coil is wound may be surrounded
by an insulation sheet, and one end and the other end
of the coil are connected correspondingly to lead wires
on the outside of the insulation sheet by means of sol-
dering.
[0018] According to the present invention, the bobbin
may have mounting grooves symmetrically formed on
one surface of the edge part to mount one end and the
other end of the coil, respectively and electrode pins lo-
cated on one surface of the edge part on which the mount-
ing grooves are formed to wind one end and the other
end of the coil drawn from the mounting grooves, the
electrode pins being connected to one end of the other
end of the coil by means of soldering.
[0019] According to the present invention, the bobbin
may have projections symmetrically formed outwardly
from the edge part on which the mounting grooves are
formed, and one end and the other end of the coil pass
through the mounting grooves from the outer peripheral
surface of the winding part, are wound around the pro-
jections and the electrode pins sequentially, and are then
connected to the electrode pins by means of soldering.

[0020] According to the present invention, the reactor
for reducing harmonics may further include a cover
adapted to surround the outsides of the core and the
bobbin.

[Advantageous Effects]

[0021] According to the present invention, the reactor
for reducing harmonics is configured to have the mount-
ing groove and the projection formed on the bobbin
around which the coil is wound to mount one end of the
coil thereon, so that one end of the coil is spaced apart
from the other end of the coil, and even though the coil
is wound compactly in a limited space of the bobbin, ac-
cordingly, there are no fire dangers due to a short circuit.
[0022] According to the present invention, in addition,
the reactor for reducing harmonics is configured to allow
the coil to be systematically wound around the bobbin
through the mounting groove and the projection formed
on the bobbin, so that the coil can be compactly wound,
without any short circuit, and high L and resistance values
can be ensured even in an appropriate size thereof to
thus satisfy the Class D European standard.
[0023] According to the present invention, further, the
reactor for reducing harmonics is configured to allow the
E-shaped core part and the I-shaped core part to be fas-
tened to each other by means of the coupling groove and
the protrusion to form the desired air gap in design, there-
by enhancing the reliability of the product.
[0024] The effectiveness of the invention is not limited
as mentioned above, and it should be understood to
those skilled in the art that the effectiveness of the inven-
tion may include another effectiveness as not mentioned
above from the detailed description of the present inven-
tion.

[Brief Description of Drawings]

[0025]

FIG. 1 is a front view showing a reactor for reducing
harmonics according to one embodiment of the
present invention,
FIG. 2 is a front view showing a coupling relation of
a core of the reactor for reducing harmonics accord-
ing to the present invention.
FIG. 3 is a partially enlarged view showing a bobbin
of the reactor for reducing harmonics according to
the present invention to express the form of the coil
C wound around the bobbin.
FIGs. 4a and 4b are front and sectional views show-
ing the bobbin of the reactor for reducing harmonics
according to the present invention to express a cou-
pling relation between the coil and lead wires.
FIG. 5 is a perspective view showing a bobbin of a
reactor for reducing harmonics according to another
embodiment of the present invention.
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[Mode for Invention]

[0026] The terms used in the present invention are to
be given their ordinary and customary meaning to a per-
son of ordinary skill in the art, and are not to be limited
to a special or customized meaning unless expressly so
defined herein. It should be noted that the use of partic-
ular terminology when describing certain features or as-
pect of the disclosure should not be taken to imply that
the terminology is being re-defined herein to be restricted
to include any specific characteristics of the features or
aspects of the disclosure with which that terminology is
associated.
[0027] All terms used herein, including technical or sci-
entific terms, unless otherwise defined, have the same
meanings which are typically understood by those having
ordinary skill in the art. The terms, such as ones defined
in common dictionaries, should be interpreted as having
the same meanings as terms in the context of pertinent
technology, and should not be interpreted as having ideal
or excessively formal meanings unless clearly defined in
the specification.
[0028] Hereinafter, an explanation of the present in-
vention will be given in detail. Before the present inven-
tion is disclosed and described, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms.
Those skilled in the art will envision many other possible
variations within the scope of the present invention. In
the description, the thicknesses of the lines or the sizes
of the components shown in the drawing may be magni-
fied for the clarity and convenience of the description.
The term "reactor for reducing harmonics" used in the
specification is simply called "reactor".
[0029] FIG. 1 is a front view showing a reactor for re-
ducing harmonics according to the present invention,
wherein a bobbin 20 around which a coil C is wound and
a core 10 are coupled to each other, and FIG. 2 is a front
view showing a coupling relation of the core 10 of the
reactor for reducing harmonics according to the present
invention. FIG. 3 is a partially enlarged view showing the
bobbin 20 of the reactor for reducing harmonics accord-
ing to the present invention to express the form of the
coil C wound around the bobbin 20, and FIGs. 4a and 4b
are front and sectional views showing the bobbin 20 of
the reactor for reducing harmonics according to the
present invention to express a coupling relation between
the coil C and lead wires 40.
[0030] The present invention relates to a reactor for
reducing harmonics that is capable of satisfying the re-
inforced European standards for harmonic generation
limitations, and as shown in FIG. 2, the reactor for reduc-
ing harmonics according to the present invention in-
cludes a core 10 and a bobbin 20 around which a coil C
is wound.
[0031] The core 10 is formed of a plurality of stacked
silicon steel sheets, and as shown in FIGs. 1 and 2, the
core 10 is largely divided into an E-shaped core part 11

and an I-shaped core part 12 coupled to top of the E-
shaped core part 11. Both ends of the E-shaped core
part 11 are contactedly coupled to both ends of the I-
shaped core part 12, and the central portion of the E-
shaped core part 11 is spaced apart from the I-shaped
core part 12 to form an air gap G therebetween. If the air
gap G is large, the L value becomes low, and contrarily,
if the air gap G is short, the L value becomes high. Ac-
cordingly, the air gap G is a factor having an influence
on the L value, and so as to ensure desired L value, it is
important to form the air gap G as designed. The number
of stacked silicon steel sheets on top of each other, the
widths of the E-shaped core part 11 and the I-shaped
core part 12, and the size of the air gap G formed by the
separation of the central portion of the E-shaped core
part 11 from the I-shaped core part 12 are determined
by calculating the L value and the resistance value ac-
cording to the capacity of the reactor.
[0032] As designed, further, the core 10 is made by
stacking the silicon steel sheets, and the E-shaped core
part 11 and the I-shaped core part 12 have to be made
to have the shapes and widths as designed. As men-
tioned above, the size of the air gap G has an influence
on the L value, and accordingly, there is a need to couple
the E-shaped core part 11 and the I-shaped core part 12
to each other so as to achieve the desired air gap G in
design. According to the present invention, the E-shaped
core part 11 has coupling grooves 13 formed on both
ends thereof, and the I-shaped core part 12 has protru-
sions 14 protruding from both ends thereof, so that
through the insertion of the protrusions 14 into the cou-
pling grooves 13, they are coupled to each other. Accord-
ingly, the central portion of the E-shaped core part 11 is
spaced apart from the I-shaped core part 12 to form the
desired air gap G, thereby providing the core 10 config-
ured to be capable of ensuring the desired L and resist-
ance values and improving the reliability of the product.
As shown in FIG. 2, in specific, the coupling grooves 13
are formed on both ends of the E-shaped core part 11,
and the protrusions 14 are formed on both ends of the I-
shaped core part 12, so that the protrusions 14 are in-
serted into the coupling grooves 13. Contrarily, of course,
protrusions (not shown) are formed on both ends of the
E-shaped core part 11, and coupling grooves (not shown)
are formed on both ends of the I-shaped core part 12, so
that the protrusions are inserted into the coupling
grooves.
[0033] The bobbin 20 around which the coil C is wound
has an accommodation hole 21 (See FIG. 5) formed on
the inner peripheral surface thereof to correspond to the
central portion of the E-shaped core part 11, so that the
accommodation hole 21 is press-fitted to the central por-
tion of the core 10. In this case, the central portion of the
E-shaped core part 11 and the accommodation hole 21
of the bobbin 20 desirably come into close contact with
each other, without any gap formed by their separation,
to prevent generation of noise when the reactor operates.
[0034] Further, the bobbin 20 has a winding part 22
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and edge parts 23 disposed on the outer peripheral sur-
face thereof. The winding part 22 means a portion of the
outer peripheral surface of the bobbin 20, where the coil
C is wound. The edge parts 23 are located on top and
underside of the winding part 22 and extend outwardly
from both sides of the winding part 22 to hold the position
of the coil C wound around the winding part 22. The
widths of the edge parts 23 are determined to allow the
distance between both ends of the edge parts 23 to cor-
respond to the central portion of the E-shaped core part
11, so that the edge parts 23 come into close contact
with the central portion to prevent generation of noise
when the reactor operates and to suppress defective
products from being made due to vibrations.
[0035] Further, the bobbin 20 has a mounting groove
23a formed inwardly from the edge part 23 to mount one
end C1 of the coil C wound, as shown in an enlarged
portion A of FIG. 3. As one end C1 of the coil C is pre-
drawn from the edge part 23 through the mounting groove
23a, it is spaced apart from the other end C2 of the coil
C and the bottom of the coil C wound behind (See an
area a-a’ of FIG. 3A), so that without any short circuit,
the coil C can be compactly and systematically wound.
[0036] Moreover, the bobbin 20 has a projection 23b
formed outwardly from the edge part 23 on which the
mounting groove 23a is formed, as shown in an enlarged
portion B of FIG. 3, and one end C1 of the coil C drawn
through the mounting groove 23a is wound around the
projection 23b and then seated on the outer peripheral
surface of the bobbin 20. Accordingly, one end C1 of the
coil C is spaced apart from the other end C2 of the coil
C and the bottom of the coil C wound behind (See the
area a-a’ of FIG. 3A), and further, when one end C1 of
the coil C is seated on the outer peripheral surface of the
bobbin 20 for next wiring, it is seatedly wound around the
projection 23b, so that it can be stably spaced apart from
the bottom of the coil C wound. Contrarily, in the case
where one end C1 of the coil C is seated on the outer
peripheral surface of the bobbin 20, without any projec-
tion 23b, the separation distance between one end C1
of the coil C and the bottom of the coil C wound is not
stably kept, thereby causing a failure and a short circuit
during manufacturing and working processes. In addi-
tion, the projection 23b has to be formed on the side of
the mounting groove 23a so that it can compactly and
stably fix one end C1 of the coil C, and further, a fixing
groove 23c is formed on the opposite side to the mounting
groove 23a with respect to the projection 23b to fix a
seating position of one end C1 of the coil C on the outer
peripheral surface of the bobbin 20. The fixing groove
23c has a lower depth than the mounting groove 23a so
that the thickness of the coil C wound can be considered.
That is, the fixing groove 23c has a lower depth by the
thickness of the coil C wound than the mounting groove
23a.
[0037] Further, the bobbin 20 has a guide groove 23d
formed on one surface of the edge part 23 on which the
mounting groove 23a is formed to guide the mounting

position of the other end C2 of the coil C that corresponds
to the mounting groove 23a, as shown in an enlarged
portion C of FIG. 3. Accordingly, the other end C2 of the
coil C is seated on the outer peripheral surface of the
bobbin 20, while being spaced apart from one end C1 of
the coil C, thereby suppressing a short circuit and a de-
fective product from being generated. The guide groove
23d is formed on the same surface as the edge part 23
on which the mounting groove 23a is formed so as to
perform next wiring, but in this case, the guide groove
23d is spaced apart from the mounting groove 23a to the
maximum so as to prevent one end C1 of the coil C from
coming into contact with the other end C2 of the coil C.
[0038] As shown in FIGs. 4a and 4b, further, one end
C1 and the other end C2 of the coil C are connected
correspondingly to lead wires 40 to perform wiring. In this
case, an insulation sheet 30 is wound around the winding
part 22 around which the coil C is wound, and one end
C1 and the other end C2 of the coil C are connected to
the lead wires 40 on the outside of the insulation sheet
30 by means of soldering, as shown in FIG. 4a. In this
case, as shown in FIG. 4b, each lead wire 40 is put into
the double insulation sheet 30 to completely prevent the
short circuit of the coil C from occurring. Even though not
shown, an insulation tape is wound around the bobbin
20 after the coil C has been wound and connected to the
lead wires 40, thereby stably maintaining the structure
of the bobbin 20.
[0039] Additionally, the reactor for reducing harmonics
according to the present invention is connected to a sub-
strate by means of not only the lead wires 40 but also
pins, and a reactor for reducing harmonics according to
another embodiment of the present invention will be ex-
plained with reference to FIG. 5. FIG. 5 is a perspective
view showing a bobbin 20 of the reactor for reducing har-
monics according to another embodiment of the present
invention.
[0040] According to another embodiment of the
present invention, mounting grooves 23a are symmetri-
cally formed on one surface of the edge part 23 to mount
one end C1 and the other end C2 of the coil C, and elec-
trode pins 40’ are located on one surface of the edge part
23 on which the mounting grooves 23a are formed to
wind one end C1 and the other end C2 of the coil C drawn
from the mounting grooves 23a. After that, one end C1
and the other end C2 of the coil C wound around the
electrode pins 40’ are connected to the electrode pins
40’ by means of soldering. In this case, the coil C is di-
rectly connected to the substrate by means of the elec-
trode pins 40, thereby enabling the reactor to be more
directly located in the substrate.
[0041] According to another embodiment of the
present invention, further, projections 23b are symmet-
rically formed outwardly from the edge part 23 on which
the mounting grooves 23a are formed, and one end C1
and the other end C2 of the coil C pass through the mount-
ing grooves 23a from the outer peripheral surface of the
winding part 22 and are wound around the projections
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23b and the electrode pins 40 sequentially. After that,
one end C1 and the other end C2 of the coil C wound
around the electrode pins 40’ are connected to the elec-
trode pins 40’ by means of soldering. Through the for-
mation of the projections 23b, as mentioned above, one
end C1 and the other end C2 of the coil C are turnedly
wound from the bottom of the coil C wound and thus
stably spaced apart from the bottom of the coil C wound,
thereby preventing a short circuit or a manufacturing fail-
ure from occurring.
[0042] In addition, the contents as explained in one
embodiment of the present invention may be applied to
another embodiment of the present invention except the
wiring process if there is no contradiction therebetween,
which is obvious to a person having ordinary skill in the
art.
[0043] Moreover, the reactor for reducing harmonics
according to one embodiment or another embodiment of
the present invention may further include a cover (not
shown).
[0044] In specific, the reactor for reducing harmonics
according to the present invention includes the cover
adapted to surround the outsides of the core 10 and the
bobbin 20 to protect the core 10 and the bobbin 20 around
which the coil C is wound from the outside. Even though
not shown, a band may be additionally needed to fix the
reactor to the substrate, and other parts, which are not
explained in the description, may be further provided.
[0045] The foregoing description of the embodiments
of the invention has been presented for the purpose of
illustration; it is not intended to be exhaustive or to limit
the invention to the precise forms disclosed. Persons
skilled in the relevant art can appreciate that many mod-
ifications and variations are possible in light of the above
teachings. It is therefore intended that the scope of the
invention be limited not by this detailed description, but
rather by the claims appended hereto.

[Explanations of Reference Numerals]

[0046]

10: Core
11: E-shaped core part
12: I-shaped core part
13: Coupling groove
14: Protrusion
20: Bobbin
21: Accommodation hole
22: Winding part
23: Edge part
23a: Mounting groove
23b: Projection
23c: Fixing groove
23d: Guide groove
30: Insulation sheet
40: Lead wire
40’: Electrode pin

50: Cover
C: Coil
C1: One end of coil
C2: The other end of coil
G: Air gap

Claims

1. A reactor for reducing harmonics comprising:

a core formed of a plurality of stacked silicon
steel sheets and having an E-shaped core part
and an I-shaped core part coupled to top of the
E-shaped core part, both ends of the E-shaped
core part being contactedly coupled to both ends
of the I-shaped core part, and the central portion
of the E-shaped core part being spaced apart
from the I-shaped core part by a given air gap;
and
a bobbin having an accommodation hole formed
on the inner peripheral surface thereof corre-
spondingly to the central portion of the core to
be press-fitted to the central portion of the core
and a winding part and edge parts disposed on
the outer peripheral surface thereof, the winding
part being adapted to wind a coil therearound
and the edge parts being adapted to hold the
position of the coil C wound,
wherein the edge part of the bobbin has a mount-
ing groove extending to the outer peripheral sur-
face of the winding part to mount one end of the
coil wound.

2. The reactor for reducing harmonics according to
claim 1, wherein the E-shaped core part and the I-
shaped core part are coupled to each other by means
of the insertion of protrusions into coupling grooves.

3. The reactor for reducing harmonics according to
claim 1, wherein the bobbin has a projection formed
outwardly from the edge part on which the mounting
groove is formed, and one end of the coil passes
through the mounting groove from the outer periph-
eral surface of the winding part, is wound around the
projection, and is then seated on the outer peripheral
surface of the bobbin.

4. The reactor for reducing harmonics according to
claim 1, wherein the bobbin has a guide groove
formed on one surface of the edge part on which the
mounting groove is formed to guide the mounting
position of the other end of the coil that corresponds
to the mounting groove.

5. The reactor for reducing harmonics according to
claim 1, wherein the winding part around which the
coil is wound is surrounded by an insulation sheet,
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and one end and the other end of the coil are con-
nected correspondingly to lead wires on the outside
of the insulation sheet by means of soldering.

6. The reactor for reducing harmonics according to
claim 1, wherein the bobbin has mounting grooves
symmetrically formed on one surface of the edge
part to mount one end and the other end of the coil,
respectively and electrode pins located on one sur-
face of the edge part on which the mounting grooves
are formed to wind one end and the other end of the
coil drawn from the mounting grooves, the electrode
pins being connected to one end of the other end of
the coil by means of soldering.

7. The reactor for reducing harmonics according to
claim 6, wherein the bobbin has projections symmet-
rically formed outwardly from the edge part on which
the mounting grooves are formed, and one end and
the other end of the coil pass through the mounting
grooves from the outer peripheral surface of the
winding part, are wound around the projections and
the electrode pins sequentially, and are then con-
nected to the electrode pins by means of soldering.

8. The reactor for reducing harmonics according to
claim 1, further comprising a cover adapted to sur-
round the outsides of the core and the bobbin.
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