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DESCRI PTI ON
TI TLE OF THE | NVENTI ON:  MAGNETI C WHEEL

TECHNI CAL FI ELD
[01] The present invention relates to a magnetic wheel
and nore particularly, to a nagnetic wheel rotatably

attached to an attachnent object including the bottom of a

shi p.

BACKGROUND ART

[02] In general, aquatic creatures |iving under water,
such as bar nacl es, sea squirts, ser pul a, mytil us

gal l oprovincialis, freshwater shellfish, |agoon bugyul body,
vi si bl e bluish, greener and so on, adhere to and live in a
surface of the body of a ship, which does various danage to
t he shi p.

[ 03] For exanple, aquatic creatures adhered to the ship
body may increase frictional resistance to seawater, thereby
decreasing a sailing speed of the ship and increasing fuel
consunption, which is at an econom c di sadvant age.

[ 04] Conventionally, a cleaning work by a worker of
nmoving a ship to be cleaned to a | and dock and stripping off
attachnments of the wall of the ship by jetting water with a
hi gh pressure hose has been generally used. Since this
met hod requires a preparation procedure to nove the ship to

the dock, there is a disadvantage that long cleaning tine is
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taken and many workers are nobili zed.

[05] A diver may clean the bottom of the ship under
water, w thout noving the ship. However, even for a diver
skilled at wunderwater work environnents, it takes a |ong
time to clean a wide range of ship body and the |evel of
difficulty in the <cleaning work increases due to poor
visibility.

[06] In order to avoid the problem that cleaning the
bottom of the ship by a worker is difficult to renove
attachnments efficiently and requires many workers, there has
been proposed a nethod of applying paints mxed with toxic
material in order to prevent marine creatures from adhering
and parasitizing in the surface of a ship.

[ 07] However, the proposed nethod causes other problens
of seawater pollution and detrinental effects on other
marine creatures to destroy the aquatic ecosystens and is
therefore forbidden by international organizations. In
addition, when the toxicity decreases after |apse of certain
time, paints should be again applied after cleaning.

[08] In order to overcone such a problem there has been
proposed a technique that a cleaning robot renoves deposits
whil e noving along the wall of a ship under water.

[ 09] “An underwat er robot for cleaning and inspection of
the bottom of a ship” disclosed in KR Patent Regi stration No.

10- 0811540 is a propul sive apparatus which noves along the
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wall of a ship body and cleans the wall using a brush fixed
at the underwater robot.

[ 10] However, this nethod causes upsizing of cleaning
equi pnent due to a propeller, which results in difficulty in
efficient cleaning of the ship bottom having a Ilarge
curvature, and requires many sensors used to stably nove the
robot along the wall of the ship body, which results in high
cost s.

[11] In order to clean the bottom of a ship, it is
inmportant to closely attach a cl eaning apparatus to the ship
bott om To this end, there has been proposed a nethod of
usi ng a magneti c wheel .

[12] FIG 1 is a schematic view showing a conventiona
magneti ¢ wheel .

[13] As showmn in FIG 1, the conventional magnetic whee
is used in such a manner that a ferromagnetic circular plate
and a magnet are rotated together.

[ 14] This nmagnetic wheel is comonly used since a
magnetic force line is concentrated on a ferromagnetic fl oor
when the magnetic wheel is attached to the floor, and its
structure is sinple.

[ 15] However, an adsorptive force my be rapidly
weakened if there occurs an enpty space between any circul ar
pl ate and the fl oor.

[16] FI G 2 is a schematic view showing another
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conventional magnetic wheel .

[17] The magnetic wheel shown in FIG 2 nmintains an
adsorptive force to sone degrees even when there occurs an
enpty space between any circular plate and the floor, unlike
t he magneti c wheel shown in FIG 1.

[ 18] However, this magnetic wheel has poor efficiency
since only sone of magnets used contact the floor.

[19] In addition, the vicinity of the nagnetic wheel is
affected since a strong magnetic field ejects to a portion
which is in no contact with the ferromagnetic floor. [If a
worker is present in the vicinity of the magnetic wheel, the
wor ker may be injured due to the nagnets.

[ 20] Further, when the nmagnetic wheel is rotated, since
the magnets are arrange at const ant i nterval s, t he
adsorptive force to the floor may not be uniforned.

[ 21] The above description is only provided as a
background to assist in understandings of the present
invention but is not intended to elucidate the technique
known in the art to which the present invention bel ongs.

[ 22] [ Rel at ed Techni cal Docunent ]

[ 23] [ Pat ent Docunent ]

[ 24] (Patent Docunent 1) KR Patent Registration No. 10-
0599402 (owned by Daewoo Shi pbuil ding Marine Engi neering Co.
Ltd., and issued at 07/04/2006)

DI SCLOSURE
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Techni cal Probl em

[ 25] Accordingly, it is an object of the present
invention to provide a magnetic wheel in which a magnetic
adsorptive force is not rapidly weakened even when the
magneti c wheel is detached froma ferromagnetic floor and an
effect of a magnetic field on the vicinity of the magnetic
wheel can be m nim zed by magnetic shielding capability.

TECHNI CAL SOLUTI ON

[ 26] According to an aspect of the present invention,
there is provided a magnetic wheel conprising: a balance
bl ock; a magnetic body which is provided in the balance
bl ock and attaches the bal ance block to an attachnment object
with a nagnetic force; and a nmagnetic shielding block which
is provided in the bal ance bl ock and guides a nmagnetic field
generated in the magnetic body toward the attachnment object.

[ 27] Preferably, the magnetic shielding block shields
all regions except the bottom of the magnetic body directing
to the attachnment object.

[ 28] Preferably, the magnetic shielding block includes a
ceiling portion for shielding the magnetic field generated
in the nmagnetic body from going toward the center of the
bal ance bl ock; and a wall portion which is connected to the
ceiling portion and prevents the magnetic field from
ejecting in the lateral directions of the magnetic body.

[ 29] Preferably, the magnetic shielding block is coupled
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to the bal ance bl ock according to one selected from a group
consisting of fitting and wel di ng.

[ 30] Preferably, the magnetic shielding block is
provided to be perpendicular to the center of the bal ance
bl ock.

[ 31] Preferably, the balance block includes a circular
bl ock body; and a frane portion which is provided at an edge
of the block body and has a larger dianmeter than the bl ock
body.

[ 32] Preferably, the magnetic body is provided in the
bl ock body.

[33] Preferably, a bearing to rotatably support a
rotating shaft passing through the block body is provided in
t he bl ock body.

[ 34] Preferably, a friction nmenber is provided in the
bl ock body.

[ 35] Preferably, the balance block is renovably coupled
to the block body or is integrated with the bl ock body.

[ 36] Preferably, the magnetic body includes a pernanent
magnet .

ADVANTACGEQUS EFFECTS

[37] According to the enbodinents of the present
inventions, a maghetic adsorptive force is not rapidly
weakened even when the nmagnetic wheel is detached from a

ferromagnetic floor and an effect of a magnetic field on the
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vicinity of the magnetic wheel can be m nimzed by magnetic
shi el ding capability.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[38] FIG 1 is a schematic view showing a conventional
magneti ¢ wheel .

[39] FIG 2 is a schematic view showi ng another
conventional magnetic wheel .

[40] FIG 3 is a schematic perspective view showing a
magnetic wheel according to a first enbodinent of the
present invention.

[41] FIG 4 is an expl oded perspective view of FIG 3.

[42] FIG 5 is a side sectional view of FIG 3.

[43] FIG 6 is a partial exploded perspective view of
FIG 5.

[44] FIG 7 is a state diagram of use of the magnetic
wheel shown in FIG 3.

[45] FIG 8 is a schematic view showi ng how to detach
t he magnetic wheel shown in FIG 3 from an attachnent object.

[46] FIG 9 is a schematic perspective view showing a
magneti ¢ wheel according to a second enbodinent of the
present invention.

[47] FIG 10 is a schematic perspective view show ng a
magneti c wheel according to a third enbodinent of the
present invention.

[48] FIGs. 11 and 12 are state diagrans of use of the
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magneti ¢ wheel shown in FIG 10.

[49] FIG 13 is a schematic perspective view a magnetic
wheel according to a fourth enbodinment of the present
i nventi on.

[50] FIG 14 is a conbined sectional view of the
magneti ¢ wheel shown in FIG 13.

[51] FIG 15 is a schematic exploded perspective view
showng a state where the magnetic body and the nagnetic
shi el ding bl ock of FIG 13 are expl oded.

[52] FIG 16 is a schematic perspective view a magnetic
wheel according to a fifth enbodinent of the present
i nventi on.

[63] FIG 17 is a schematic view showing a utilization
exanpl e of these enbodi nents

MODE FOR | NVENTI ON

[54] In order to fully understand the present invention,
advantages of operation of the present invention, and
pur poses achi eved by enbodinents of the present invention
t he acconpanying drawings illustrating preferred enbodi nents
of the present invention and contents described in the
acconpanyi ng draw ngs shoul d be referenced.

[ 55] Hereinafter, preferred enbodinents of the present
invention wll be described wth reference to the
acconpanyi ng draw ngs. Throughout the drawi ngs, the sane

el emrents are denoted by the sane reference nunerals.
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[66] FIG 3 is a schematic perspective view a magnetic
wheel according to a first enbodinent of the present
invention. FIG 4 is an expl oded perspective view of FIG 3.
FIG 5 is a side sectional view of FIG 3. FIG 6 is a
partial expl oded perspective view of FIG 5.

[57] As shown in these figures, a mnmagnhetic wheel 1
according to this enbodi nent includes a balance block 10, a
magneti ¢ body 20 which is provided in the bal ance bl ock 10
and attaches the bal ance block 10 to an attachnent object P
with a magnetic force, and a nagnetic shielding block 30
which is provided in the balance block 10 and guides a
magnetic field generated in the magnetic body 20 toward the
attachnment object P.

[ 58] The bal ance block 10 is provided in a formto be
easily rotated in accordance with a weight balance of the
magneti c shielding block 30 and plays a role to maintain the
bottom of the nmagnetic body 20 in parallel to the attachnent
object P (for exanple, the bottom of a ship) in al
di rections.

[59] In this enbodi nent, as shown in FIG 4, the bal ance
block 10 includes a block body 11, a frane portion 12
provided in both sides of the block body 11, a support shaft
13 rotatably provided in the block body 11 through the
central portion of the block body 11, a bearing 1l4which is

provided in a through-hole of the block body 11 and supports
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rotation of the support shaft 13, a support shaft fixing
menber 15 for fixing the support shaft 13 to the frane
portion 12, and a friction nenber 16 provided in the outer
circunference of the frame portion 12.

[ 60] The bl ock body 11 and the franme portion 12 of the
bal ance block 10 may be provided in a form to be easily
rotated in accordance with a weight balance between the
magneti ¢ body 20 and the nmagnetic shielding block 30, for
exanple, in the formof a cylinder as shown in FIG 4.

[ 61] The bl ock body 11 of the bal ance bl ock 10 serves as
an installation site of the magnetic body 20, as shown in
FIG 4. The form of the existing magnetic wheels including
several permanent magnets has | ow spatial efficiency since a
certain distance between adjacent permanent magnets nust be
mai nt ai ned. On the contrary, the magnetic wheel of this
enbodi mrent can show a | arger adsorptive force since a |arger
magneti ¢ body 20 can be used.

[62] The frame portion 12 of the balance bl ock 10 pl ays
a role as a wheel and the friction nenber 16 nade of high-
frictional material including rubber is provided on the
outer circunference of the frame portion 12.

[63] As shown in FIG 4, the bearing 14 of the bal ance
bl ock 10 may be provided at both edges of the block body 11
and allows the block body 11 and the frame portion 12 to be

snoot hly rot at ed.
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[ 64] The support shaft fixing nmenber 15 of the bal ance
block 10 is provided to fix the support shaft 13 to the
frame portion 12. As shown in FIG 4, the support shaft
fixing nmenber 15 may fix the support shaft 13 to the frame
portion 12 by being inserted in a hole formed in the frane
portion 12.

[65] In this enbodi nent, the support shaft fixing nenber
15 my be a bolt having a screw thread forned on its
circunference, which is screwed to a screw thread forned in
the hole fornmed in the frame portion 12.

[66] A shown in FIG 4, the magnetic body 20 is
provided in the block body 11 of the balance block 10 and
serves to attach the block body 11 to the attachnent object
P

[67] In this enbodinent, as shown in FIG 5, the
magneti ¢ body 20 may be singly provided at the edge of the
bl ock body 11. In this enbodinent, since a magnetic force
generated in the magnetic body 20 is concentrated toward the
attachnment object P by the magnetic shielding block 30 to be
described later, the nunber of nagnets can be reduced,
t her eby reduci ng production costs.

[68] In addition, in this enbodi nent, since the magnetic
body 20 is provided in the block body 11, the position of
the magnetic body 20 is little changed even when the frane

portion 12 is rotated and, accordingly, an adsorptive force
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applied to the attachnment object P is Ilittle changed,
t her eby maintai ning a uni form adsorptive force.

[69] In this enbodi nent, the magnetic body 20 includes a
per manent nagnet.

[70] In addition, in this enbodinent, in order to
mnimze a distance between the magnetic body 20 and the
attachnment object P, the bottom of the nagnetic body 20 may
be in contact with the inner circunference of the block body
11) (see FIG 7).

[ 71] As shown in FIG 5, the magnetic shielding block 30
is provided at the edge of the block body 11 and serves to
concentrate the nmagnetic field generated in the nagnetic
body 20 toward the attachment object P, thereby preventing
damage due to the magnetic field.

[72] I n addition, since a degree of concentration of the
magnetic field can be increased by the magnetic shielding
bl ock 30, the nunber of magnetic bodies 20 can be reduced.

[73] In this enbodinent, as shown in FIG 6, the
magnetic shielding block 30 includes a ceiling portion 32
for shielding the magnetic field generated in the nmagnetic
body 20 from going toward the center of the bal ance bl ock 10,
and a wall portion 31 which is connected to the ceiling
portion and prevents the magnetic field fromejecting in the
vertical and horizontal directions of the magnetic body 20.

[ 74] I n this enbodi nent, the magnetic shielding block 30
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may be fitted in or welded to a groove formed in the block
body 11.

[75] FIG 7 is a state diagram of use of the magnetic
wheel according to this enbodi nment.

[76] In this enbodinment, as shown in FIG 7, when the
magnetic wheel is used for the attachment object P, since
the position of the magnetic body 20 is little changed even
when the balance block 10 is rotated and, accordingly, an
adsorptive force of the magnetic body 20 is little changed.
Accordingly, the adsorptive force can be kept uniform

[77] In addition, in this enbodinent, even when the
bal ance block 10 is rotated, since the magnetic body 20 is
perpendi cular to the attachment object P, the magnetic wheel
can be stably attached to the attachnent object P.

[78] FIG 8 is a schematic view showi ng how to detach
the magnetic wheel of this enbodinent from the attachnent
obj ect.

[ 79] When the balance block 10 shown in FIG 8(a) is
counterclockwi se rotated by 90° to cause the magnetic body
20 to face a magnet stop plate SP, a magnetic force |line
exerts on the nmagnet stop plate SP (ferronmagnetic material)
wi thout having an effect on the attachment object P, as
shown in FIG 8(b), thereby allowing the magnetic wheel to
be easily detached fromthe attachnent object P.

[ 80] For reference, the magnet stop plate SP may be
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provi ded in an apparatus body.

[81] FIG 9 is a schematic perspective view showing a
magneti ¢ wheel according to a second enbodinent of the
present invention.

[ 82] The second enbodinent is different from the first
enbodi ment in that a balance block 10a of a nagnetic wheel
100 according to the second enbodinment further includes a
case 17 in which the block body 11 is accommpdated and the
frame portion 12 is renovably screwed to the case 17.

[83] As shown in FIG 9, the case 17 nay be provided in
a shape corresponding to the block body and its interior my
be enpty to allow the block body to be accommodat ed t herein.

[84] In addition, a female screw thread to be screwed
wth a male screw thread of the frame portion may be forned
in both sides of the case 17.

[85] In addition, in the second enbodinent, in order to
prevent departure of the support shaft, a l|ocking bolt my
be renovably joined to one or both sides of the support
shaft.

[86] FIG 10 is a schematic perspective view show ng a
magneti c wheel according to a third enbodinent of the
present invention. FIG. 11 and 12 are state diagrans of
use of the magnetic wheel shown in FIG 10.

[87] The third enbodinent is different from the above-

descri bed enbodinents in that a nmagnetic wheel 200 of the
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third enbodi nent includes a frame portion 12b of a bal ance
bl ock 10b, which is in the form of a sprocket rather than a
wheel and is interlocked with chains.

[88] In the third enbodinent, as shown in FIG 10, the
frame portion 12b may be provided in the form of a sprocket
and nmay be connected to the chains which can be rotated by
t he sprocket.

[89] In addition, as shown in FIG 12, the nmagnetic
wheel 200 of the third enbodinment can be connected to an
apparatus body for use in a ceiling and a floor as well as a
wall and can be applied to a ship cleaning apparatus and a
wel di ng apparatus. This can be equally applied to foll ow ng
enbodi ments as well as the above-described enbodi nents.

[90] FIG 13 is a schenmatic perspective view a magnetic
wheel according to a fourth enbodinment of the present
i nvention. FIG 14 is a conbined sectional view of the
magneti ¢ wheel shown in FIG 13. FIG 15 is a schematic
expl oded perspective view show ng a state where the magnetic
body and the magnetic shielding block of FIG 13 are
expl oded.

[ 91] The fourth enbodinment is different from the above-
descri bed enbodinments in that a balance block 10 of a
magneti ¢ wheel 300 of the fourth enbodi ment has a support
shaft 13 integrated with a block body 11 and a bearing 14 is

provided in a frame portion 12 rather than the block body 11.



10

15

20

25

[92] In this case, since the support shaft 13 need not
be coupled to the block body 11, work man-hour can be
reduced.

[93] FIG 16 is a schematic perspective view a magnetic
wheel according to a fifth enbodinent of the present
i nventi on.

[94] The fifth enbodinent is different from the above-
described fourth enbodinment in that a magnetic wheel 400 of
the fifth enbodi nent includes a bal ance bl ock 100d having a
frame portion 12 which is in the formof a sprocket.

[95] FIG 17 is a schematic view showing a utilization
exanple  of the above-described enbodinents. These
enbodi mrents may have an application of a caterpillar M

[96] As described above, according to the above-
descri bed enbodi nments, a nagnetic adsorptive force is not
rapidly weakened even when the nmagnetic wheel is detached
froma ferromagnetic floor and an effect of a magnetic field
on the vicinity of the magnetic wheel can be mnimzed by
magneti ¢ shiel ding capability.

[97] While the present invention has been particularly
shown and described with reference to exenplary enbodinents
thereof, it will be understood by those skilled in the art
that various changes in formand details nay be nmade therein
w thout departing from the spirit and scope of the present

invention. The exenplary enbodinments are provided for the



purpose of illustrating the invention, not in a limtative
sense. Thus, it is intended that the present invention
covers the nodifications and variations of this invention
provided they conme within the scope of the appended clains

and their equival ents.



CLAIMS

[Claim 1] A magnetic wheel comprising:

a balance block;

a magnetic body which is provided in the balance block
and attaches the balance block to an attachment object with
a magnetic force; and

a magnetic shielding block which is provided in the
balance block and guides a magnetic field generated in the
magnetic body toward the attachment object,

wherein the magnetic shielding block comprises:

a ceiling portion for shielding the magnetic field
generated in the magnetic body from going toward the center
of the balance block; and

a wall portion which is connected to the ceiling
portion and prevents the magnetic field from ejecting in the

lateral directions of the magnetic body.

[claim 2] The magnetic wheel according to claim 1,
wherein the magnetic shielding block shields all regions
except the bottom of the magnetic body directing to the

attachment object.



[Claim 3] The magnetic wheel according to claim 1,
wherein the magnetic shielding block 1is coupled to the
balance block according to one selected from a group

consisting of fitting and welding.

[Claim 4] The magnetic wheel according to claim 1,
wherein the magnetic shielding block 1is provided to be

perpendicular to the center of the balance block.

[Claim 5] The magnetic wheel according to claim 1,
wherein the balance block includes:

a circular block body; and

a frame portion which 1s provided at an edge of the

block body and has a larger diameter than the block body.

[claim 6] The magnetic wheel according to claim 5,

wherein the magnetic body is provided in the block body.

[claim 7] The magnetic wheel according to claim 5,
wherein a bearing to rotatably support a rotating shaft

passing through the block body is provided in the block body.

[Claim 8] The magnetic wheel according to claim 5,

wherein a friction member is provided in the block body.



[claim 9] The magnetic wheel according to claim 5,
wherein the balance block is removably coupled to the block

body or is integrated with the block body.

[Claim 10] The magnetic wheel according to claim 1,

wherein the magnetic body includes a permanent magnet.
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