57068037 A1 | IV VY0 A A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

28 July 2005 (28.07.2005)

(10) International Publication Number

WO 2005/068037 Al

(51) International Patent Classification’: A63H 33/10
(21) International Application Number:
PCT/KR2004/000098

(22) International Filing Date: 20 January 2004 (20.01.2004)

(25) Filing Language: Korean

(26) Publication Language: English

(71) Applicant and

(72) Inventor: YOON, Chang-Seok [KR/KR]; 302-502,
Hyojachon Limgwang APT, Seohyun-Dong, Bundang-Gu,
Seongnam-Si, Gyounggi-Do_463-766 (KR).

(74) Agent: KIM, Young-Hwan; 5F], Chogwang-Bldg,
1572-15, Seocho-Dong, Seocho-Gu, Seoul 137-874 (KR).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,

CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: MAGNETIC BOY

(57) Abstract: A magnetic toy, which is freely structured into various forms, includes magnetic rods (10) each having a cylindrical
& metal core (11), magnetic end discs (12) placed at opposite ends of the core and a covering (13) made of a synthetic resin to cover the
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MAGNETIC TOY

Technical Field

The present invention relates, in general, to magnetic toys by use of
magnetic rods, metal balls, and pad fragments having various shapes. More
specifically, the present invention relates to a magnetic toy capable of
increasing ability of the user to express creativity by being freely structured into
a variety of forms, which comprises magnetic rods each having a cylindrical
metal core and a pair of magnetic end discs placed at opposite ends of the metal
core, which are covered with a synthetic resin, metal balls attached to opposite
ends of each magnetic rod by magnetic forces occurring from the ends of the
magnetic rod, pad fragments formed to correspond to shapes of planes defined
by the magnetic rods and the metal balls and removably attached thereto by a
magnetic force to cover the planes, and a base pad on which structures
constructed by the magnetic rods, the metal balls and the pad fragments are

mounted and secured by a magnetic force.

Background Art

Generally, a magnetic toy is composed of a plurality of magnetic rods,
each of which includes a cylindrical core, a pair of magnetic end discs placed at
opposite ends of the core and a covering made of a synthetic resin to cover the
core and the end discs, and a plurality of metal balls. In such cases, the metal
balls are attached to opposite ends of each magnetic rod via magnetic forces -
occurring from the ends of the magnetic rod, to which the magnetic rods are
continuously connected by the magnetic force, thereby obtaining desired
assembly designs or structures.

A representative magnetic toy is schematically shown in FIGS. 1, 2a

and 2b.
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FIG. 1 is a perspective view of a conventional magnetic toy when being
practically used. Further, FIG. 2a is a sectional view of a magnetic rod, in the
conventional magnetic toy of FIG. 1, and FIG. 2b is a sectional view of a basic
assembly structure thereof.

As for the conventional magnetic toy shown in the above drawings,
magnetic rods 4, 4’ and 4” and metal balls 5, 5’ and 5” are connected together
by magnetic forces occurring from magnetic end discs 2 and 2’ attached to
opposite ends of a cylindrical metal core 1 of each magnetic rod, and thus, a
desired assembly structure or design can be constructed.

That is, the magnetic rod 4 exhibiting the magnetic force includes a
cylindrical metal core 1, a pair of magnetic end discs 2 and 2’ placed at opposite
ends of the metal core 1, and a covering 3 made of a hard synthetic resin to
cover the metal core 1 and the end discs 2 and 2°. Further, the metal balls 5
and 5’ are attached to the opposite ends of the magnetic rod 4, after which they
may be continuously connected with the other magnetic rods 4’ and 47, thus
yielding a plurality of assembly structures.

As for the magnetic toy, the magnetic rods 4, 4’ and 4 per se can
exhibit strong magnetic force, by means of the magnetic end discs 2 and 2’
placed at the opposite ends of the metal core 1. Accordingly, one end of each
magnetic rod represents N polarity and the other end thereof represents S
polarity.

As shown in FIG. 2b, the connection structure of the magnetic rods 4
and 4’ and the metal ball 5 is characterized in that the metal ball 5° is attached
between the magnetic rods 4 and 4’ by a magnetic force, for example, a high
attractive force, resulting from the interaction of the N polarity and the S
polarity of the adjacent magnetic rods 4 and 4°, respectively. In this case, the
metal ball 5’ can serve to firmly maintain the connection of the magnetic rods 4
and 4’ and act as a connector of other magnetic rods. .

The connection structure of the metal balls 5, 5° and 5” attached

between the N and S polarities of the magnetic rods 4, 4’ and 4” is basically
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represented by a triangular shape, as shown in FIG. 2b. Based on such a
shape, larger and more complicated assembly structures are completed.

Moreover, upon storing the conventional magnetic toy in a storage case,
the magnetic rods are mutually attached by their magnetic force, and thus, the
magnetic rods and the metal balls are easily stored together in small volumes.

Meanwhile, in each magnetic rod, the magnetic end discs 2 and 2’
attached to the opposite ends of the metal core 1 are made of an neodymium
(Nd) magnet having high mechanical strength and excellent corrosion resistance
while functioning to reduce the volume and weight of end products by high
performance magnetic characteristics thereof Such a magnet is light, and
hence, is suitable for use in a playtoy for children, and is rarely corroded even
though being in contact with water.

Also, the Nd magnet is mainly applied for automotive motor parts,
machines, servo motors of elevators, sensors, air conditioners, cellular phones,
etc., and has a magnetic force amounting to 3000-4000 G (gauss). Therefore,
the magnetic end disc made of the Nd magnet, which is attached to each end of
the metal core 1, can induce dense magnetic force lines, leading to the magnetic
force enhancement of about 1000 G. Eventually, larger assembly structures
constructed by a plurality of the magnetic rods and a plurality of the metal balls
can be securely maintained by such a magnetic force.

Further, the metal ball 5 has a diameter lager than that of the magnetic
rod 4, whereby the magnetic rods 4 may be freely attached centering the metal
balls 5 in the angle range of about 60-180°. Therefore, the magnetic rods 4
attached to the metal balls 5 may define any of two-dimensional angles and
three-dimensional angles therebetween. In addition, a plurality of the
magnetic rods 4 may be attached to a metal ball 5.

However, since relatively simple structures are built using the magnetic
rods 4 and the metal balls 5 of the conventional magnetic toy, it is difficult to
construct complicated assembly structures. Therefore, larger numbers of the

magnetic rods and metal balls are required for construction of more complicated
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assembly structures.
Consequently, such increase in the number of the components of the
magnetic toy results in a costly magnetic toy, and also, increasing a possibility

of losing the constitutive parts of the magnetic toy.

Disclosure of the Invention

Accordingly, the present invention has been made keeping in mind the
above problems occurring in the related art, and an object of the present
invention is to provide a magnetic toy which can be freely structured into
various forms using the smaller numbers of the magnetic rods and the metal
balls, as well as the pad fragments, thus increasing ability of the user to express
creativity, by comprising magnetic rods each having a cylindrical metal core, a
pair of magnetic end discs placed at opposite ends of the metal core and a
covering made of a synthetic resin to cover the metal core and the end discs,
metal balls to which the magnetic rods are radially attached at opposite ends
thereof by magnetic forces occurring from the ends of the magnetic rod, pad
fragments formed to correspond to shapes of planes defined byt the magnetic
rods and the metal balls and removably attached thereto by a magnetic force to
cover the planes, and a base pad on which structures constructed by the
magnetic rods, the metal balls and the pad fragments are mounted by a magnetic

force.

Brief Description of the Drawings

The above and other objects, features and other advantages of the
present invention will be more clearly understood from the following detailed
description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a perspective view of a conventional magnetic toy in practical

use;
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FIG. 2a is a sectional view of a magnetic rod, for use in the magnetic
toy of FIG. 1,

FIG. 2b is a sectional view of a basic assembly structure which
represents a magnetic force relationship between magnetic rods and metal balls,
in the magnetic toy of FIG. 1;

FIG. 3 is an exploded perspective view of a magnetic toy in practical
use, by use of magnetic rods, metal balls, pad fragments and a base pad,
according to the present invention;

FIG. 4 is an exploded perspective view of the magnetic toy in practical
use, by use of magnetic rods, metal balls and pad fragments, according to the
present invention;

FIGS. 5a to 5d are perspective views of pad fragments formed in
various shapes, for use in the magnetic toy of FIG. 3;

FIG. 6 is a sectional view of any of the pad fragments of FIG. 5;

FIG. 7a is a sectional view of an assembly structure having a
triangular-shaped plane which represents a magnetic force relationship between
the magnetic rods and the metal balls, in the magnetic toy according to the
present invention,;

FIG. 7b is a sectional view of an assembly structure having a
rectangular-shaped plane which represents a magnetic force relationship
between the magnetic rods and the metal balls, in the magnetic toy according to
the present invention;

FIG. 8 is a perspective view of a magnetic toy assembled practically by
use of the magnetic rods, the metal balls, and the pad fragments, according to
the present invention; and

FIG. 9 is a perspective view of a magnetic toy assembled practically by
use of the magnetic rods, the metal balls, the pad fragments, and the base pad,

according to the present invention.
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Best Mode for Carrying Out the Invention

Based on the present invention, a magnetic toy is provided, which
comprises magnetic rods each including a cylindrical metal core, a pair of
magnetic end discs placed at opposite ends of the metal core by a magnetic
force and a covering made of a synthetic resin to cover the metal core and the
end discs, and metal balls attached to opposite ends of each magnetic rod by
magnetic forces occurring through the end discs of the magnetic rod.  Further,
the magnetic toy comprises pad fragments, each having a magnetic adhesive
layer formed of magnetic powders and coat layers attached to both surfaces of
the magnetic adhesive layer, which are formed to correspond to shapes of
planes defined by the magnetic rods and the metal balls and rémovably attached
thereto by a magnetic force to cover the planes. In addition, the magnetic toy
has a base pad having a magnetic adhesive layer therein, on which structures
constructed by the magnetic rods, the metal balls and the pad fragments are
mounted by a magnetic force.

As for the magnetic rod of the magnetic toy, the cylindrical metal core
is covered with the synthetic resin based covering, and a pair of Nd-magnetic
end discs are attached to the opposite ends of the cylindrical metal core by the
magnetic force, in which the magnetic end di.sc has a diameter larger than that
of the metal core. As such, the covering of the magnetic rod is injection
molded to cover about 66% or more, with the exception of the center portions,
of the outer end surfaces of the magnetic end discs which are placed at the
opposite ends of the metal core.

The magnetic end discs, each of which has different polarities (N and S)
at both surfaces thereof; are attached to the opposite ends of the metal core, and
thus, the cylindrical metal core is magnetized through the attached magnetic end
discs. Thereby, the entire magnetic rod acts as a cylindrical magnet
representing the N polarity and S polarity at both ends thereof,

Hence, a plurality of the metal balls and a plurality of the magnetic rods
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can be alternately attached, and such a continuous connection leads to desired
assembly structures.

In addition, the structures constructed by the magnetic rods and the
metal balls via the magnetic force have planes defined by the magnetic rods and
the metal balls which have predetermined shapes, such as triangular,
rectangular, and circular. The planes of the structures are covered by the pad
fragments formed to correspond to the shapes of the above planes.

As such, each of the pad fragments includes a magnetic adhesive layer
formed of magnetic powders, and thus, the magnetic force may be induced
through the entire surfaces and corners of each pad fragment. Also, at both
surfaces of the magnetic adhesive layer of the pad fragment, a cloth material or
a synthetic resin material, such as polyethylene (PE), is coated.

Therefore, the magnetic toy of the present invention is characterized by
mounting the assembly structures constructed by the magnetic rods, the metal
balls, and the pad fragments on the base pad printed with various patterns via
the magnetic force of the base pad.

Hereinafter, a detailed description will be given of the magnetic toy of
the present invention, in conjunction with the appended drawings.

Referring to FIG. 3, there is shown an exploded perspective view of a
magnetic toy which is assembled using magnetic rods, metal balls, pad
fragments, and a base pad, according to the present invention. FIG. 4 is an
exploded perspective view of the magnetic toy which is assembled using the
magnetic rods, the metal balls, and the pad fragments, according to the present
invention. Also, FIGS. 5a to 5d are perspective views of the pad fragments of
the magnetic toy, and FIG. 6 is a sectional view thereof.

As shown in the drawings, the magnetic toy of the present invention
comprises magnetic rods 10, each of which includes a cylindrical metal core 11,
a pair of magnetic end discs 12 placed at opposite ends of the cylindrical metal
core 11 by a magnetic force, and a covering 13 made of a synthetic resin to

cover the cylindrical metal core 11 and the magnetic end discs 12. Also, the
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magnetic toy includes steel balls 20 that are attached to opposite ends of each
magnetic rod by magnetic forces occurring from the opposite ends of the
magnetic rod. Further, each of pad fragments 30 of the magnetic toy has a
magnetic adhesive layer 31 formed of magnetic powders and coat layers 32
attached to both surfaces of the magnetic adhesive layer 31, and is formed to
correspond to shapes of planes 15 defined by the magnetic rods 10 and the
metal balls 20 and removably attached thereto by a magnetic force occurring
from the magnetic adhesive layer 31 to cover the planes 15. Furthermore, a
base pad 40 of the magnetic toy has a magnetic adhesive layer 41 therein, on
which structures constructed by the magnetic rods 10, the metal balls ZO'and the
pad fragments 30 are mounted by a magnetic force.

In such cases, as for the magnetic rod 10, the magnetic end discs 12,
placed at the opposite ends of the cylindrical metal core 11, are formed of an Nd
magnet capable of exhibiting strong magnetic force in comparison with sizes,
and have a diameter larger than that of the cylindrical metal core 11.

Further, each magnetic rod 10 is formed by covering the cylindrical
metal core 11 and the magnetic end discs 12 placed at the opposite ends of the
metal core 11 by use of the covering 13 injection molded from the synthetic
resin harmless to humans, in which the covering 13 covers an outer
circumference area corresponding to 1/2 of a radius of each of the outer end
surfaces of the magnetic end discs 12 attached to the opposite ends of the metal
core 11, with the exception of the center portions of the outer end surfaces of
the end discs 12. Thus, such a magnetic rod 10 can be securely attached to the
outer surface of the metal ball 20 because the central portion of the outer end
surface of the magnetic end disc 12 and an inner circumferential edge of the
covering 13 covering the outer end surfaces of the magnetic end discs 12 come
into contact with the outer surface of the metal ball 20.

The metal balls 20, placed at the opposite ends of each magnetic rod 10,
have a diameter 1.5 to 2 times as large as that of the magnetic end disc 12 of the

magnetic rod 10, and are made of steel. Hence, when the metal balls 20 are
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attached to the opposite ends of the magnetic rod 10, they are subjected to
magnetic force from the magnetic end discs 12 of the magnetic rod 10, and thus,
may be continuously connected with a plurality of the magnetic rods 10 and a
plurality of the metal balls 20.

~ In addition, a plurality of planes 15 are defined by the magnetic rods 10
and the metal balls 20 connected continuously, which are covered with the pad
fragments 30 having shapes corresponding to those of the above planes 15, such
as triangular, rectangular or circular shapes.

The pad fragments 30 each have a magnetic adhesive layer 31 formed
of magnetic powders and coat layers 32 attached to both surfaces of the
magnetic adhesive layer 31, in which the magnetic adhesive layer 31 consists of
an admixture of synthetic rubbers or natural rubbers and magnetic powders
mixed at a predetermined ratio, to provide flexibility to the pad fragment 30.

As such, the magnetic powders of the magnetic adhesive layer 31 are
composed mainly of ferric oxide (Fe;O3). Further, coat layers 32 are made of
cloth, paper, or synthetic resins, such as PE.

As the pad fragments 30, use are made of magnetic rubbers cut in
predetermined sizes, which may be printed with various patterns or colors
through a silk screen process, and also, may be easily subjected to surface
printing.

The base pad 40, on which the structures constructed by the magnetic
rods 10, the metal balls 20, and the pad fragments 30 are mounted by a
magnetic force, includes a magnetic adhesive layer 41 formed of magnetic
powders in the same structure as the pad fragments 30. Further, the base pad
40 is entirely printed with various play patterns so as to arrange the magnetic
rods 10 thereon.

Turning now to FIGS. 7a and 7b, there are illustrated sectional views of
assembly structures which represent the magnetic force relationship between the
magnetic rods and the metal balls, in the magnetic toy according to the present

invention. In addition, FIG. 8 is a perspective view of the magnetic toy in
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practical use, by means of the magnetic rods 10, the metal balls 20 and the pad
fragments 30, according to the present invention. Also, FIG. 9 is a perspective
view of the magnetic toy in practical use, by means of the magnetic rods 10, the
metal balls 20, the pad fragments 30 and the base pad 40, according to the
present invention.

As shown in FIGS. 7a and 7b, the assembly structure of the magnetic
rods 10 and the metal balls 20 connected alternately by the magnetic force is
formed to have planes of a triangular or rectangular shape. As such, the above
assembly structure is characterized in that when two magnetic rods 10 having
the same polarity are connected centering the metal balls 20, the metal balls 20
between such magnetic rods 10 have the polarity same to the magnetic rods 10.

Hence, as in FIG. 7b, when the plane 15 having the rectangular shape is
formed by use of the magnetic rods 10 having the same polarity centering the
metal balls 20, the four metal balls 20 positioned at each corner between the
magnetic rods 10 in the above assembly structure can diagonally exhibit the
magnetic force having the same polarity. Thereby, the pad fragments 30,
which are formed to correspond to the rectangular shapes of the above planes 15
and represent the magnetic force via the magnetic adhesive layers 31 thereof,
can cover the above planes 15 defined by the magnetic rods 10 and the metal
balls 20, as shown in FIG. 8.

In such cases, the pad fragments 30, which cover the planes 15 defined
by the magnetic rods 10 and the metal balls 20, can adhere to outer surfaces of
the metal balls 20 while each corner of the pad fragments 30 is magnetized by
the magnetic force occurring through the metal balls 20 connecting the
magnetic rods 10. -

Also, as seen in FIG. 7a, when the plane 15 having the triangular shape
is defined by the magnetic rods 10 and the metal balls 20 connected
continuously, at least one metal ball 20, among three metal balls 20, does not
generate the magnetic force. This is because different polarities, that is, N

polarity and S polarity, of both the magnetic rods 10 centering the metal ball 20

10



WO 2005/068037 PCT/KR2004/000098

10

15

20

25

are offset by each other. However, the magnetic force occurring from the
other two metal balls 20 can allow the pad fragment 30 formed to correspond to
the triangular shape of the plane 15 to be firmly attached to the above plane 15.
On the other hand, the structures constructed by the magnetic rods 10,
the metal balls 20, and the pad fragments 30 are mounted on the base pad 40 by
the magnetic force occurring through the entire surface of the base pad 40.
Otherwise, the magnetic rods 10 and the metal balls 20 may be attached
according to the patterns printed on the base pad 40, for use in playing a board

game.

Industrial Applicability

As described above, the present invention provides a magnetic toy,
which is composed of magnetic rods each having a cylindrical metal core, a pair
of magnetic end discs placed at opposite ends of the metal core and a covering
made of a synthetic resin to cover the metal core and the magnetic end discs,
metal balls removably attached to opposite ends of each magnetic rod by
magnetic forces occurring from the opposite ends of the magnetic rods, pad
fragments formed to correspond to the shapes of planes defined by the magnetic
rods and the metal balls and removably attached thereto by the magnetic force
occurring via the metal balls to cover the planes, and a base pad on which the
structures constructed by the magnetic rods, the metal balls and the pad
fragments are mounted. Thereby, the magnetic toy can be freely structured
into various forms using the smaller numbers of the magnetic rods and the metal
balls, as well as the pad fragments, thus increasing the creativity of the user.

- Although the preferred embodiment of the present invention has been
disclosed for illustrative purposes, those skilled in the art will appreciate that
various modifications, additions and substimtioﬁs are possible, without
departing from the scope and spirit of the invention as disclosed in the

accompanying claims.
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Claims

1. A magnetic toy, comprising:

a plurality of magnetic rods, each of which includes a cylindrical metal
core, a pair of magnetic end discs placed at opposite ends of the cylindrical
metal core by a magnetic force, and a covering made of a synthetic resin to
cover the cylindrical metal core and the magnetic end discs;

a plurality of metal balls made of steel and attached to opposite ends of
each magnetic rod by magnetic forces occurring from the opposite ends of the
magnetic rod;

a plurality of pad fragments, each having a magnetic adhesive layer and
coat layers attached to both surfaces of the magnetic adhesive layer, which are
formed to correspond to shapes of planes defined by the magnetic rods and the
metal balls and removably attached thereto by a magnetic force of the magnetic
adhesive layer to cover the planes; and

a base pad having a magnetic adhesive layer therein to exhibit a
magnetic force onto an entire surface thereof, on which structures constructed
by the magnetic rods, the metal balls and the pad fragments are mounted by the

magnetic force.

2. The magnetic toy as defined in claim 1, wherein the magnetic
adhesive layer, which is used for the pad fragment and the base pad, comprises
an admixture of synthetic rubbers or natural rubbers and magnetic powders
mixed in a predetermined ratio, to provide flexibility to the pad fragment and

the base pad.
3. The magnetic toy as defined in claim 1, wherein the coat layers

attached to both surfaces of the magnetic adhesive layer of each of the pad

fragments are made of cloth, paper, or synthetic resins including polyethylene.
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4. The magnetic toy as defined in claim 1, wherein the pad fragments
comprise magnetic rubbers cut in predetermined sizes, each having both

surfaces printed with patterns or letters.

5. The magnetic toy as defined in claim 2, wherein the magnetic

5 powders comprise ferric oxide (Fe;O3).

6. The magnetic toy as defined in claim 1, wherein the pad fragments
comprise corners which are attached to outer surfaces of the metal balls by the
magnetic force of N polarity or S polarity occurring through at least two metal

balls placed between the magnetic rods having the same polarity.
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