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(57) A magnetizing device includes: an inner mag-
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magnet assembly, a third magnet assembly, and a fourth
magnet assembly which are combined to form a hollow
region. The first magnet assembly and the second mag-
net assembly each include: two first-direction magnets,
amagnetic direction of each of the first-direction magnets
is away from the hollow region, the third magnet assem-
bly and the fourth magnet assembly each include two
second-direction magnets, and a magnetic direction of
each of the second-direction magnets faces the hollow
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magnetic portion and includes a plurality of third-direction
magnets, each two of the third-direction magnets has a
joint surface therebetween, a magnetic direction of each
third-direction magnet faces the joint surface, and mag-
netic poles of each of the third-direction magnets are op-
posite to magnetic poles of an adjacent third-direction
magnet.
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Description
BACKGROUND

Field of the Invention

[0001] The presentinvention relates to a magnetizing
device, and more particularly to a magnetizing device for
magnetizing liquid.

Related Prior Art

[0002] When various liquids pass through a magnetic
field, the bonds between the liquid molecules will be bro-
ken by the magnetic field, causing the larger molecular
group to be separated into a plurality of smaller molecular
groups, thereby affecting the physical properties of the
liquid. For example, when the cosmetic passes through
the magnetic field, it will become a cosmetic of small mol-
ecules, which will greatly improve the effect of skin ab-
sorption. Similarly, if the magnetizing device is applied
to gasoline or diesel, it can also make the oil molecules
finer to increase the fluidity and combustion efficiency of
the fuel and inhibit fungi reproduction.

[0003] The conventional fluid magnetizer is covered
with a hollow tube which is provided for transporting lig-
uid. However, the density of the magnetic lines of force
of the fluid magnetizer overflowing outside the hollow
tube is too high, and the density of the magnetic lines of
force passing through the hollow tube is too low, as a
result, the amount of magnetic flux leakage is too large,
which is not good for the efficiency of liquid magnetiza-
tion. For this reason, a magnetizing device having a low
magnetic flux leakage rate and high magnetization effi-
ciency is urgently required.

[0004] The present invention has arisen to mitigate
and/or obviate the afore-described disadvantages.

SUMMARY

[0005] One objective of the present invention is to pro-
vide a magnetizing device which has alow magneticleak-
age and high liquid magnetization efficiency.

[0006] To achieve the above objective, a magnetizing
device in accordance with one aspect of the present in-
vention comprises:

aninner magnetic portion having atleast four magnet
assembilies, including a first magnet assembly, a
second magnet assembly, a third magnet assembly,
and afourth magnetassembly, wherein the first mag-
net assembly, the second magnet assembly, the
third magnet assembly and the fourth magnet as-
sembly are combined to form a hollow region which
is provided to accommodate a hollow tube; and

a magnetic barrier portion surrounding the inner
magnetic portion to prevent magnetic leakage of the
inner magnetic portion;
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wherein the first magnet assembly and the second
magnet assembly each include: two first-direction
magnets, a magnetic direction of each of the first-
direction magnets is away from the hollow region,
the third magnet assembly and the fourth magnet
assembly each include two second-direction mag-
nets, and a magnetic direction of each of the second-
direction magnets faces the hollow region.

[0007] A magnetizing device in accordance with an-
other aspect of the present invention comprises:

aninner magnetic portion having atleast four magnet
assemblies, including a first magnet assembly, a
second magnet assembly, a third magnet assembly,
and a fourth magnet assembly, wherein the first mag-
net assembly, the second magnet assembly, the
third magnet assembly and the fourth magnet as-
sembly are combined to form a hollow region which
is provided to accommodate a hollow tube; and

a magnetic barrier portion surrounding the inner
magnetic portion to prevent magnetic leakage of the
inner magnetic portion.

[0008] As described above, the magnetic barrier por-
tion surrounds the inner magnetic portion to effectively
prevent the occurrence of magnetic leakage, and with
the arrangement of the magnet assemblies of the inner
magnetic portion, it can increase the magnetic field den-
sity in the hollow region, thus enhancing the liquid mag-
netization efficiency.

[0009] These together with other objects of the inven-
tion, along with the various features of novelty which char-
acterize the invention, are pointed out with particularity
in the claims annexed to and forming a part of this dis-
closure. For a better understanding of the invention, its
operating advantages and the specific objects attained
by its uses, reference should be had to the accompanying
drawings and descriptive matter in which there are illus-
trated preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1is afirstembodiment of the magnetizing device
of the present invention;

Fig. 2 is a magnetic gradient distribution of the first
embodiment ofthe magnetizing device of the present
invention;

Fig. 3 is a second embodiment of the magnetizing
device of the present invention;

Fig. 4 is a magnetic gradient distribution of the sec-
ond embodiment of the magnetizing device of the
present invention;

Fig. 5is a schematic view showing different embod-
iments of the magnetizing device of the present in-
vention;
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Fig. 6 is a schematic view showing different embod-
iments of the magnetizing device of the present in-
vention;

Fig. 7 is a schematic view showing different embod-
iments of the magnetizing device of the present in-
vention; and

Fig. 8 is a third embodiment of the magnetizing de-
vice of the present invention.

DETAILED DESCRIPTION

[0011] The present invention will be clearer from the
following description when viewed together with the ac-
companying drawings, which show, for purpose of illus-
trations only, the preferred embodiment in accordance
with the present invention.

[0012] Referring to Figs. 1-2, a magnetizing device in
accordance with a first embodiment includes: an inner
magnetic portion 10 and a magnetic barrier portion 20.

[0013] The inner magnetic portion 10 has at least four
magnet assemblies, including a first magnet assembly
11, a second magnet assembly 12, a third magnet as-
sembly 13, and a fourth magnet assembly 14, wherein
the first magnet assembly 11, the second magnet as-
sembly 12, the third magnet assembly 13 and the fourth
magnet assembly 14 are combined to form a hollow re-
gion O which is provided to accommodate a hollow tube.
[0014] The first magnet assembly 11 and the second
magnet assembly 12 each include: two first-direction
magnets A, wherein the magnetic direction of each of the
first-direction magnets A is away from the hollow region
O. The third magnet assembly 13 and the fourth magnet
assembly 14 each include two second-direction magnets
B, and the magnetic direction of each of the second-di-
rection magnets B faces the hollow region O.

[0015] In a specific embodiment, the first magnet as-
sembly 11 and the second magnet assembly 12 have a
first connecting surface N1 therebetween, the second
magnet assembly 12 and the third magnet assembly 13
have a second connecting surface N2 therebetween, the
third magnet assembly 13 and the fourth magnet assem-
bly 14 have a third connecting surface N3 therebetween,
and the fourth magnet assembly 14 and the first magnet
assembly 11 have a fourth connecting surface N4 ther-
ebetween.

[0016] In the present embodiment, the inner magnetic
portion 10 is octagonal.

[0017] In the Fig., the S indicated in the magnet rep-
resents the magnetic south pole, N represents the mag-
netic north pole, and the arrow indicates the magnetic
direction from the south pole to the north pole.

[0018] The magnetic barrier portion 20 surrounds the
inner magnetic portion 10 to block magnetic leakage of
the inner magnetic portion 10.

[0019] Please refer to Fig. 2, which is a magnetic gra-
dient distribution according to the first embodiment of the
present invention, wherein the first magnet assembly 11
and the fourth magnet assembly 14 have a first magnetic
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circuit region R1 therebetween, the second magnet as-
sembly 12 and the third magnet assembly 13 have a sec-
ond magnetic circuit region R2 therebetween. The first
magnetic circuit region R1 passes through the hollow re-
gion O and the fourth connecting surface N4, and the
second magnetic circuit region R2 passes through the
hollow region O and the second connecting surface N2.
It can be seen that most of the magnetic lines of force in
the first magnetic circuit region R1 and the second mag-
netic circuit region R2 pass through the hollow region O,
and only a small portion of the magnetic lines of force
pass through the second connecting surface N2 and the
fourth connecting surface N4, which therefore greatly en-
hances the liquid magnetization effect.

[0020] In one embodiment, referring to Figs. 1, 5, and
6, the magnetic barrier portion 20 includes a plurality of
third-direction magnets C, each two of the third-direction
magnets C has a joint surface S therebetween, the mag-
netic direction of each of the third-direction magnets C
faces the joint surface S, and the magnetic poles of each
of the third-direction magnets C are opposite to the mag-
netic poles of an adjacent third-direction magnet C, that
is, the south pole of each of the third-direction magnets
C is adjacent to the north pole of the adjacent third-di-
rection magnet C. The number of the third-direction mag-
nets C of the magnetic barrier portions 20 may be two,
four or eight, and each of the third-direction magnets C
is disposed on a side of the first-direction magnets A and
the second-direction magnets B away from the hollow
region O.

[0021] In another embodiment, the magnetic barrier
portion 20 is a magnet ring.

[0022] In another embodiment, the magnetic barrier
portion 20 is made of at least one magnetic material ca-
pable of directly or indirectly generating magnetism.
When the number of the magnetic material is one, as
shown in Fig. 7, the magnetic material surrounds the in-
ner magnetic portion 10 in a ring shape.

[0023] Further, the magnetic barrier portion 20 has a
third magnetic circuit region R3, and the magnetic lines
of force of the third magnetic circuit region R3 surround
the inner magnetic portion 10 to form a closed magnetic
circuit region, so as to effectively block the magnetic field
of the first magnetic circuit region R1 from leaking out,
thus reducing the magnetic flux leakage rate.

[0024] In the actual experiment, the higher the mag-
netic field in the center of the hollow region O of the mag-
netizing device, the lower the magnetic flux leakage rate,
and the higher the density of the magnetic lines of force
passing through the hollow region O. The magnetic field
in the center of the hollow region O of the magnetizing
device of the present invention is about 9700~9800
Gauss, and the magnetic field in the center of the hollow
region of the conventional magnetizing device without
the magnetic barrier portion 20 is only about 6400~6500
Gauss. The magnetic field of the magnetizing device of
the present invention is higher than the prior art by
50.8%~51.5%, which is sufficient to prove that the density
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of the magnetic lines of force of the magnetizing device
of the present invention passing through the hollow re-
gion O is much higher than that of the conventional one.
[0025] Inaddition, inthe actual experiment, the smaller
the difference between the magnetic field in the center
of the hollow region O of the magnetizing device and the
magnetic field at the edge of the hollow region O, the
lower the magnetic leakage of the magnetic field. The
magnetic field in the center of the hollow region O of the
magnetizing device of the present invention is about
9700~9800 Gauss, the magnetic field close to the edge
of the inner magnetic portion 10 is about 9900~10000
Gauss, and the difference is about 200 Gauss. However,
the magnetic field in the center of the hollow region of
the conventional magnetizing device without the mag-
netic barrier portion is about 6400~6500 Gauss, and the
magnetic field close to the edge of the inner magnetic
portion of the conventional magnetizing device without
the magnetic barrier portion is about 7600~7700 Gauss,
the difference is about 1200 Gauss, which is enough to
prove that the leakage of the magnetizing device of the
presentinvention is much lower than that of conventional
magnetizing device.

[0026] Referringto Figs. 3 and 4, a magnetizing device
in accordance with a second embodiment includes: an
inner magnetic portion 30 and a magnetic barrier portion
40.

[0027] The inner magnetic portion 30 has at least four
magnet assemblies, including a first magnet assembly
31, a second magnet assembly 32, a third magnet as-
sembly 33, and a fourth magnet assembly 34, wherein
the first magnet assembly 31, the second magnet as-
sembly 32, the third magnet assembly 33 and the fourth
magnet assembly 34 are combined to form a hollow re-
gion O which is provided to accommodate a hollow tube.
[0028] The first magnet assembly 31 and the second
magnet assembly 32 have a first connecting surface M1
therebetween, the second magnet assembly 32 and the
third magnetassembly 33 have a second connecting sur-
face M2 therebetween, the third magnet assembly 33
and the fourth magnet assembly 34 have a third connect-
ing surface M3 therebetween, and the fourth magnet as-
sembly 34 and the first magnet assembly 31 have a fourth
connecting surface M4 therebetween.

[0029] The first magnet assembly 31 and the second
magnet assembly 32 each include a first-direction mag-
net A and a third-direction magnet C. The third magnet
assembly 33 and the fourth magnet assembly 34 each
include: a second-direction magnet B and a third-direc-
tion magnet C. The magnetic direction of the first-direc-
tion magnet A is away from the hollow region O, the mag-
netic direction of the second-direction magnet B is toward
the hollow region O, and the magnetic direction of the
third-direction magnet C is oriented toward or away from
one of the connecting surfaces M1, M2, M3, and M4. The
third-direction magnets C of the fourth magnet assembly
34 and the first magnet assembly 31 are adjacent to the
fourth connecting surface M4 and opposite in magnetic

10

15

20

25

30

35

40

45

50

55

polarity, and third-direction magnets C of the second
magnet assembly 32 and the third magnet assembly 33
are adjacent to the second connecting surface M2 and
opposite in magnetic polarity.

[0030] The magnetic barrier portion 40 surrounds the
inner magnetic portion 30 to block magnetic leakage of
the inner magnetic portion 30.

[0031] In one embodiment, referring to Figs. 3, 5, and
6, the magnetic barrier portion 40 includes a plurality of
third-direction magnets C, each two of the third-direction
magnets C has a joint surface S therebetween, the mag-
netic direction of each of the third-direction magnets C
faces the joint surface S, and the magnetic poles of each
of the third-direction magnets C are opposite to the mag-
netic poles of an adjacent third-direction magnet C, that
is, the south pole of each of the third-direction magnets
C is adjacent to the north pole of the adjacent third-di-
rection magnet C. The number of the third-direction mag-
nets C of the magnetic barrier portions 20 may be two,
four or eight, and each of the third-direction magnets C
is disposed on a side of the first-direction magnets A and
the second-direction magnets B away from the hollow
region O.

[0032] In another embodiment, the magnetic barrier
portion 40 is a magnet ring.

[0033] In another embodiment, the magnetic barrier
portion 40 is made of at least one magnetic material ca-
pable of directly or indirectly generating magnetism.
When the number of the magnetic material is one, as
shown in Fig. 7, the magnetic material surrounds the in-
ner magnetic portion 30 in a ring shape.

[0034] Please refer to Fig. 4, which is a magnetic gra-
dient distribution according to the second embodiment
of the present invention. Each of the magnet assemblies
31, 32, 33, 34 has a first magnetic circuit region R4 and
a second magnetic circuit region R5. The first magnetic
circuit region R4 passes through the first connecting sur-
face M1, and the second magnetic circuitregion R5 pass-
es through the third connecting surface M3. The mag-
netic barrier portion 40 has a third magnetic circuit region
R6, the magnetic lines of force of the third magnetic circuit
region R6 surround the inner magnetic portion 30 to form
a closed magnetic circuit, which can effectively block the
magnetic field leakage of the first magnetic circuit region
R4, thereby achieving the effect of low magnetic flux leak-
age.

[0035] Referring to Fig. 8, a magnetizing device in ac-
cordance with a third embodimentincludes aninner mag-
netic portion 10.

[0036] The inner magnetic portion 10 has at least four
magnet assemblies, including a first magnet assembly
11, a second magnet assembly 12, a third magnet as-
sembly 13, and a fourth magnet assembly 14, wherein
the first magnet assembly 11, the second magnet as-
sembly 12, the third magnet assembly 13 and the fourth
magnet assembly 14 are combined to form a hollow re-
gion O which is provided to accommodate a hollow tube.
[0037] The first magnet assembly 11 and the second
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magnet assembly 12 each include: two first-direction
magnets A, wherein the magnetic direction of each of the
first-direction magnets A is away from the hollow region
O. The third magnet assembly 13 and the fourth magnet
assembly 14 each include two second-direction magnets
B, and the magnetic direction of each of the second-di-
rection magnets B faces the hollow region O.

[0038] In a specific embodiment, the first magnet as-
sembly 11 and the second magnet assembly 12 have a
first connecting surface N1 therebetween, the second
magnet assembly 12 and the third magnet assembly 13
have a second connecting surface N2 therebetween, the
third magnet assembly 13 and the fourth magnet assem-
bly 14 have a third connecting surface N3 therebetween,
and the fourth magnet assembly 14 and the first magnet
assembly 11 have a fourth connecting surface N4 ther-
ebetween.

[0039] While we have shown and described various
embodiments in accordance with the present invention,
it is clear to those skilled in the art that further embodi-
ments may be made without departing from the scope of
the present invention.

Claims
1. A magnetizing device characterized in that:

an inner magnetic portion (10) has at least four
magnet assemblies (11), (12), (13), (14), includ-
ing a first magnet assembly (11), a second mag-
net assembly (12), a third magnet assembly
(13), and a fourth magnet assembly (14), where-
in the first magnet assembly (11), the second
magnet assembly (12), the third magnet assem-
bly (13) and the fourth magnet assembly (14)
are combined to form a hollow region (O) which
is provided to accommodate a hollow tube; and
a magnetic barrier portion (20) surrounds the
inner magnetic portion (10) to prevent magnetic
leakage of the inner magnetic portion (10);
wherein the first magnet assembly (11) and the
second magnetassembly (12) eachinclude: two
first-direction magnets (A), a magnetic direction
of each of the first-direction magnets (A) is away
from the hollow region (O), the third magnet as-
sembly (13) and the fourth magnet assembly
(14) eachinclude two second-direction magnets
(B), and a magnetic direction of each of the sec-
ond-direction magnets (B) faces the hollow re-
gion (O).

2. The magnetizing device as claimed in claim 1,
wherein the first magnet assembly (11) is abutted
against the second magnet assembly (12), the sec-
ond magnet assembly (12) is abutted against the
third magnetassembly (13), the third magnetassem-
bly (13) is abutted against the fourth magnet assem-
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bly (14), and the fourth magnet assembly (14)is abut-
ted against the first magnet assembly (11).

The magnetizing device as claimed in claim 1,
wherein the magnetic barrier portion (20) includes a
plurality of third-direction magnets (C), each two of
the third-direction magnets (C) has a joint surface
(S) therebetween, a magnetic direction of each of
the third-direction magnets (C) faces the joint surface
(S), and magnetic poles of each of the third-direction
magnets (C) are opposite to magnetic poles of an
adjacent third-direction magnet (C).

The magnetizing device as claimed in claim 3,
wherein the magnetic barrier portion (20) has two,
four or eight said third-direction magnets (C), and
each of the third-direction magnets (C) is disposed
on a side of the first-direction magnets (A) and the
second-direction magnets (B) away from the hollow
region (O).

The magnetizing device as claimed in claim 1,
wherein the magnetic barrier portion (20) is a magnet
ring.

The magnetizing device as claimed in claim 1,
wherein the magnetic barrier portion (20) is made of
at least one magnetic material.

The magnetizing device as claimed in claim 1,
wherein the inner magnetic portion (10) is octagonal.

A magnetizing device characterized in that:

an inner magnetic portion (30) has at least four
magnet assemblies (31), (32), (33) and (34), in-
cluding a first magnet assembly (31), a second
magnetassembly (32), a third magnet assembly
(33), and a fourth magnet assembly (34), where-
in the first magnet assembly (31), the second
magnet assembly (32), the third magnet assem-
bly (33) and the fourth magnet assembly (34)
are combined to form a hollow region (O) which
is provided to accommodate a hollow tube; and
a magnetic barrier portion (40) surrounding the
inner magnetic portion (30) to prevent magnetic
leakage of the inner magnetic portion (30).

The magnetizing device as claimed in claim 8,
wherein the magnetic barrier portion (40) includes a
plurality of third-direction magnets (C), each two of
the third-direction magnets (C) has a joint surface
(S) therebetween, a magnetic direction of each of
the third-direction magnets (C) faces the joint surface
(S), and magnetic poles of each of the third-direction
magnets (C) are opposite to magnetic poles of an
adjacent third-direction magnet (C).
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The magnetizing device as claimed in claim 9,
wherein the magnetic barrier portion (40) has two,
four or eight said third-direction magnets (C), and
each of the third-direction magnets (C) is disposed
on a side of the first-direction magnets (A) and the
second-direction magnets (B) away from the hollow
region (O).

The magnetizing device as claimed in claim 8,
wherein the magnetic barrier portion (40) is a magnet
ring.

The magnetizing device as claimed in claim 8, 9 or
10, wherein the first magnet assembly (31) and the
second magnet assembly (32) have a first connect-
ing surface (M1) therebetween, the second magnet
assembly (32) and the third magnet assembly (33)
have a second connecting surface (M2) therebe-
tween, the third magnet assembly (33) and the fourth
magnet assembly (34) have a third connecting sur-
face (M3) therebetween, and the fourth magnet as-
sembly (34) and the first magnet assembly (31) have
a fourth connecting surface (M4) therebetween.

The magnetizing device as claimed in claim 12,
wherein the first magnet assembly (31) and the sec-
ond magnet assembly (32) each include a first-di-
rection magnet (A) and a third-direction magnet (C),
the third magnet assembly (33) and the fourth mag-
net assembly (34) each include a second-direction
magnet (B) and a third-direction magnet (C), a mag-
netic direction of the first-direction magnet (A) is
away from the hollow region (O), a magnetic direc-
tion of the second-direction magnet (B) is toward the
hollow region (O), a magnetic direction of the third-
direction magnet (C)is oriented toward or away from
one of the connecting surfaces (S), the third-direction
magnets (C) of the fourth magnet assembly (34) and
the first magnet assembly (31) are adjacent to the
fourth connecting surface (M4) and opposite in mag-
netic polarity, and third-direction magnets (C) of the
second magnet assembly (32) and the third magnet
assembly (33) are adjacentto the second connecting
surface (M2) and opposite in magnetic polarity.

A magnetizing device characterized in that:

an inner magnetic portion (10) has at least four
magnet assemblies (11), including a first mag-
net assembly (11), a second magnet assembly
(12), a third magnet assembly (13), and a fourth
magnet assembly (14), wherein the first magnet
assembly (11), the second magnet assembly
(12), the third magnet assembly (13) and the
fourth magnet assembly (14) are combined to
form a hollow region (O)which is provided to ac-
commodate a hollow tube;

wherein the first magnet assembly (11) and the

10

15

20

25

30

35

40

45

50

55

second magnet assembly (12) each include two
first-direction magnets (A), a magnetic direction
of each of the first-direction magnets (A) is away
from the hollow region (O), the third magnet as-
sembly (13) and the fourth magnet assembly
(14) eachinclude two second-direction magnets
(B), and a magnetic direction of each of the sec-
ond-direction magnets (B) faces the hollow re-
gion (O).

15. The magnetizing device as claimed in claim 14,

wherein the first magnet assembly (11) is abutted
against the second magnet assembly (12), the sec-
ond magnet assembly (12) is abutted against the
third magnetassembly (13), the third magnetassem-
bly (13) is abutted against the fourth magnet assem-
bly (14), and the fourth magnet assembly (14)is abut-
ted against the first magnet assembly (11).
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European -
0)» et LACK OF UNITY OF INVENTION Application Number

des brevets SHEETB EP 19 20 3705

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-15
Magnetizing device
1.1. claims: 8-13(completely); 1-7(partially)

- Claims 1-13 refer to a magnetizing device

- Special technical feature: a magnetic barrier portion
surrounding the inner magnetic portion to prevent magnetic
leakage of the inner magnetic portion

- Problem solved: prevention of magnetic leakage of the
inner magnetic portion

1.2. claims: 14, 15(completely); 1-7(partially)

- Claims 14, 15 and 1-7 refer to a magnetizing device

- Special technical feature: the first magnet assembly and
the second magnet assembly each include two first-direction
magnets, a magnetic direction of each of the first-direction
magnets is away from the hollow region, the third magnet
assembly and the fourth magnet assembly each include two
second-direction magnets, and a magnetic direction of each
of the second-direction magnets faces the hollow region.

- Problem solved: provision of a high density of the
magnetic lines of force passing through the hollow region 0

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, could be searched
without effort justifying an additional fee.
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Us 5886609 A 23-03-1999
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US 2009206837 Al 20-08-2009 US 2009206837 Al 20-08-2009
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US 4999600 A 12-03-1991 DE 3783774 T2 13-05-1993
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