wO 2012/169710 A1 [N I/ 000 0O 0O O

2012 12 9 13 ¢ (13.12.2012)

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) M AR 2] A4A 7]+
ZAAEZ

“3) FAFMY

g

WIPOIPCT

(10) FAFAAE
WO 2012/169710 Al

(51

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

74

FA5IEF:
GO9B 19/10 (2006.01)
GO9B 5/00 (2006.01)

TASEAE:
FAESEY:
449
FAA:
LAAAR.
10-2011-0055400 20111 6 ¥ 9 & (09.06.2011) KR
299 (US &(E) AY3 =E AT g5t ): (F)
"l (MTECH.CO.,LTD.) [KR/KR]; th A A] 4+ &
A& 542, 305-500 Dagjeon (KR).

a3

gy z/E&9e (US ol §3lel). o] 84 (LEE, Hag
Young) [KR/KR]; ) AAl 47 $45 A EoloE
310 %= 1508 3, 305-752 Dacjeon (KR). 28 (YOON,
Jong Hyun) [KR/KR]; Al 5 &7 & 180-16, 300-
200 Daejeon (KR).

2 ¢l A3 JEONG, Hwoi Hwan); T A A A &
AHE 915 AAFL. F 28 713 5, 302-120 Dagjeon (KR).

GO9B 23/18 (2006.01)

PCT/KR2011/009699

2011 12 € 16 & (16.12.2011)
Rl

Rl

(8D

(84)

FA:

ARFZ (Exe TNV 9 E o, 7MEd BE /Y
Ul Al HEE 95199): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ, LA,
LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARSF (2] AV Y &, e BE TR
g 489 B3 E 938te]) ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
ZM, ZW), F-2F Ao} (AM, AZ, BY, KG, KZ, MD, RU, TJ,
T™), -+ % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

TA ZALE DA 9} A (FoF Al 21 Z(3))

(54) Title: POWER LINE COMMUNICATION STRUCTURE FOR EDUCATIONAL MATERIAL
G4HRge B3 uS2 N Ro Mol =

(57) Abstract: The present invention relates to a DC
power line communication (DPLC) structure for edu-
cational material, and more specitically, to a DC
power line communication structure for educational
material, which can be diversely applied (to a robot
or a toy), by using structures having various shapes, a
rotating structure which can rotate, joints for connect-
ing the structures, a block in which communication,
motor, battery, and sensor functions are embedded,
and a connection structure which can simply connect
same.

57) 8A: E o wa 8 A2 Adetel

&, 8] 7hed g F2E, FxEY A4S
ek 2 E(oint) B F41, 2E, wiE g, AlA 7]
o] WA & 53 o8 vt A4
g5 9 A FRES o] &35l U o=
] 7 ©] A (application, &5 E & ¢&T)o] 7153
HEE A5 AYEke] el #e Aot}



b, 22

ELE, w2 )

[}

1

9
T

PCT/KR2011/009699

5_‘34

o

el TES

=

=
Jah

et

o

Al

A

R4

212} 21(DPLC: DC Power Line Communication)

==

T8 Al A

1

b7 A4

¢] 7 o] A (application, =
[e)

AL

Az A

@k o

S AL

E

[e)

J gkl o T

bol chep

o

°©

Az A
E

°]-&

WO 2012/169710
U

[4]

o

el 717 B (S8 25 e el gg

1

9
T

[¢)

T

o] 7}

Cl
ki

A3k A

A

713 A

o], 21 7]
¢] 7 o] A (application, =

P
— =
5T

=

2]

)-

T
o]

[6]

I
—_—

fiie)

2} 2°1(DPLC : DC Power Line Communication) -5 &4

4l
=g

s

HA Hd

1

9
T

[8]

B

.

-



PCT/KR2011/009699

WO 2012/169710

o

e

Ay
7o N
o T
el
o T
_Z#O \Qﬂ
br %
B o
3

CUNCS
A3 do
o 3
IR
3R

) o

Aol el
i

)

o
=
4
=t
b
ok

A}
H

o

I

3
—_—

fiie)

mK

Wl

N
=

)

mK

)

=59 2| E) B P

7

)

[14]

¢] A o] A (application,

e
=

k3t o

%9

B e el 7

] 2} 21(DPLC : DC Power Line Communication)
.
=

s}
Gk

3

[16]

10: IS8 WA 100: 7%=

[24]



WO 2012/169710 PCT/KR2011/009699

101 : = 110: A o] 2=

[26} 120: Akl 121 -+ A FH5F D A5 A

[27] 122 AY == ages S50

[28] 123 : AA ¥ & = Ao u =

[29] 200: 3] A TZRE300: 2 E

[30] 301: &5 400: &5

[31] 500: 71 ES

[32]
wo] AXE S8 H A

[33] olal, AF-H =S Fxslo] B kol uf2 LA % ol A A o] S AFA S
Avg e oh2 v 2ok

[34] T2 2y 2 WSE A5E YEd Edolt),

[35] T 1o EA]E vRef o] Fdkg of A A] of o] w2 WS-8 A 5.(10)+= A2,
ALY, A2 B vp2b e o] B A0 R o] Fol X = 2 E(100)
TEE(00) He] AA W HAE gk, AFIFEEE TR e ok
Z91 E (joint, 300)2}, T2 E(100)3 1A o] ¥4, o] wi= g A o] 7153k
Sl T2 EQ00)T, B2 F2E(200)2] TS $1e BH, 2 E(100) 2
ZAEQG0)E Tl AdFE vuske= e g9, 753 W 79 Tl
BRI (] LE)E X Ssk B5(400) 2 U] 22 dlo] o}, o] Fell A
AH/7s 24 e B S0, BRE FH ok AA S sk HEg
Ao e AR E BZU00)o Agsts 55 LES L¢3
7% ES(500) 0. 2 A gk

[36] olaf, ¥ e M2 WS& AR dhded F2E AYsia 7] 9k gt

[37] L2 2o e v E2ES YEd Bola, B 32 o i
528 yehd E o,

[38] 52 20) A E wRef o] Eodh o] whE R R (100)> A, AR,
AALZEE = Tz o] | YAF o2 YA sk, ¢ Fof %_OJ#( 00)9F A4 =
g FA0D)E T/ o ek Al o] 22(110)¢F, Al 0] Z=(110) -0l 9 2] 5}
‘4 AY FEN Y ASAN2D)T, < AY HE O E FE(122)02
o] Fo] X = AL ekl (12000 2 T4

[39] AZIA, Akl (12009] + YL wEHF L A %(121)4 oA EE
IS F5(122) Alolol = A u B e A v B 5(123)8 Eokehu

[40] ojmj, Alo] 2=(110)+= > A T Aok E F %%(122)01 P ¥ = FiEE
A FERE AT A2])0] A EHE PR AAS ZHA A g

[41] o an, Bk o] w2 WS A 2(10)9 B5(400) 5 30 EAH vhe}
o] (4 E) B2 7) ?E%A TZe} LA F(401)S E s

A o] 22(410), ‘+ AY F&A D AF 2T, 0 AY = g s



WO 2012/169710

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

)

TZE(100)
olw], 312](310) WA

i }D% £(101 401>JJr A S =
Z5G0D)T EAAZ 9 o}tq 312 (310)%
) A5 a0l 349
& A3l = Al o] ulekAl 8o}

7<

ZU(l

5]

1

T 60l ZA

]
FAH 2AES] < A EE dAh

ALY (= wap) H A
Gl i g =
] A] 6}1;}

NS

e
22N "

=
T
H o
£

PLC(DC Power

> R
oo &

ésli‘#MEﬂrlr

re
oF, H

7]§E

i Q ol
o iy >
N
IO
2
O
2,

7&01
+

2

= 5—%@00) =

< (Female)¥}, ‘+ # OJ(

o] A3k A «-
u}zu 214l Short7} A
B A E=Y R G F7) "461—0]1“4-

T o] ZOIEX= L%

Oi ARs ket ghol e 2] & AFE-She Al AE Y
St obA ghtu 23

/\OO]

PCT/KR2011/009699

% om g C
A 0] 2~(110, 410)¢] EH 3} -
EEEB0DE £33

1—1:]1:]
LTL.

lo R

ol 2 A 1*(110 410)2

00)°ll 31 E(300)} 7
= x| 8k, Z°1E(300>o1
E300)7} 5] ek 1

Mo op
b

Z
=
&
s
+\p

l:._
= =

- (Male)2] &

2= O
st )

=, 40 nje 3 aeis

A7 A o) shra s o,y FA o e
o] 7Hs 3k,

Line Communication)~ DC % ¢4

S A Zof| AFE3) o 7} §lr ]
a paE B 27)e] A kel
o], o] F| Ao] A oo IS HER
G| L2 EAo] 7b5sk A9y

AFR3Fa1, 219 Ao o) 8t

3L L O
=R



WO 2012/169710 PCT/KR2011/009699

[55]

[56]

[57]

—

SR ob e}, Aol Mol AE =g g A7 9l B Eas
Aol A,
2713 vke} Zho], ik of] 2 WS A 5] Al T2 T2E(100),
2O E(300), 3] T-Z2(200), 25(400) 2 7] 5 E=(500)0S Ed o}t
o] &g A o] A (application, =3 F+= 27)0] 7153k WS-8 A Z(10)01] L] A
TZE(100) X E5400) -2 992F21(120, 420) 3 221 E(300)= 53
ﬁ%f*ﬂr?l(DPLC : DC Power Line Communication) 1-Z%& 34l 0 2 4],
el Ao e BN 4 9l Fa = 40] 9
o] AFol| A A&k nfo} o], H kg o] Ak S} Huﬂoﬂ}qb 1ub o] nlak A g
A ofol] #sto] Arg skl o), g o] Hah 7|t okol A Bt A4S
ZPRl Akebi 1 kg o] el A Mol v ek G U)ol A of el 714 o)
7l @S EEo|t) mhaba] 2o o] He] HY = A A ool o gkE o
o) 4 4] = Qb Fahis AT 9 W opj ek, o] 9k 258 Aol o8]
Al x of gt

v}



PCT/KR2011/009699

4T

|

i+ 1

WO 2012/169710
)

er

3|

[

2
iy

T R S x : 5 q

= ol xT <© o~ o yi g ~ ot
%ﬁ?%%yw? LR Ez 1%4 < %% o
©H X e M By o E 2T ol — do )
TP R o O T 4 T = < o o o
ﬂﬁ_ﬁwimgaka/ﬁﬁliﬁ o#ﬂuﬂﬂw X E a0 CE B T N
Ro M w0 g KL % X 3 ~ om N — ajo 1SN W ) M
Fr o ® N = B Ly o I ) S o A
I I %o B B oo BT do 72 oy 7

T b o X ) Por ko T Gl L )
ﬂdﬂiiobtﬂﬂ% dﬂﬂﬂaux ;o.ﬂw_tgﬂ M X7 H;Eo# <
T oo T g ow oo E o RN =K <O i
wEoy R l® R R B oo . K ~
Herles Ty  NaTo Hgg #HE Mo o E
o] ™ o0 s o = o+ oo o 4w b e N o =
IR . ; 5 PR | >
3 % ;om o o 5 o _LLt BT o Yomw® =M RNl BRSO N
M&FU = oo uwmﬂﬂor% %%% KA TR W T W o
NP N S ey N By R Tz o T o R o BB T
o o = % <] AF e NmFd *oH L) gy W R DNE T W
M X TwrTWns Sz F<h S Mo S e i
W%%H%Eﬁ%% e o I = B P Ll A -
Il ) B I T B I B o MM Mo D
O B N oW N e AT Rreo] groha T ok e ) do oy b Mo g X
ﬂ%ioé]omﬂm_ﬂ%_%ﬁﬂu&AEﬂ%ﬂ%%Eﬂo]E%ﬂﬁﬂ]ﬂmloﬁ.miﬂﬂmﬂﬂliﬁ
o B E = o = ™ OB oy X 2, o N o N %O o O
UT.C Lf . OE o £y o Qo ll BT ™ fi o X o_ﬂ_ mr ﬂv.o oy OE ﬂw ﬂv.o 5 ﬂv.o Ao ﬂw ﬂv.o il
Ny BT s TFERFORTN R —K N =g —~x
ol e EH F M ME AT TN HEERERTRTRBPB T YT T R

) = = v

o o o o

In In In In

%O %O %O %O



1/4

WO 2012/169710 PCT/KR2011/009699

[Fig. 1]

300 400

; 1?%%%‘>A . I%TT
S
\E\&;ggj jlﬁ

101 10



2/4

PCT/KR2011/009699

WO 2012/169710

[Fig. 3]

401



3/4

WO 2012/169710

[Fig. 4]

oo

i
U [T ]
SRR /) Wil
. \‘,\*\—\.\ X/ / &/ / '/l {/27/ // /
- i/ :///‘// 'y
ey

5

7

b 180k of&t

100 400 100

PCT/KR2011/009699



4/4

WO 2012/169710 PCT/KR2011/009699
[Fig. 6]
Ik
Ll
Ll
1)
)
00
i
| =
o) W
K4 o1
o
K
L
A S,
! "% : &
it ’é\ J &h
Y m £ o4
Jo & 4 £
Y2 oW oo 3
7 RD A
T
ST U 0l
O T 4
w1 ow < [BE -
s ol ok Il
Moo oz ‘
)
x
i




INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/009699

A, CLASSIFICATION OF SUBJECT MATTER
GO09B 19/10(2006.01)i, GOIB 5/00(2006.01)i, GOIB 23/18(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

GO9B 19/10; HO1R 3/00; GOGF 19/00; H02J 7/00; HO2G 1/02

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: power line, joint, motor, sensor, case

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6408224 B1 (OKAMOTO et al.) 18 June 2002 1-5

See abstract; claim 1; figures 1, 4, 6 and related description.

A US 2006-0043930 A1 (KOYANAGI et al.) 02 March 2006 1-5
See abstract; claim 1; figure 1.

A US 2010-0231056 A1 (VARLEY et al.) 16 September 2010 1-5
See abstract; claim 1; figure 1.

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents:

T fater document published aiter ¢ stional filing date or priority

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with on but cited 1o vnderstand
0 be of particular relevance the prnciple or theory underlyi nvention

“E™  earlier application or patent but published on or after the international  «x”
filing date

t of particular relevance claimed invention cannot be
ed novel or cannot be constdered to inveolve an inventive
n the document is taken alone

17 document which may throw doubts on prierity claim(s) or which is
ed to establish the publication date of another citation or other oy
special reason {as specified)

of particulas

; the claimed invention cannotl be
ed © mvolve an

when the docum
ments, such combi

“0F  document referring o an oral disclosure, use, exhibition or other
means

“P” document published prior io the international filing date but later than  «g»

: AL PR document men
the priontty date claimed

iher of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report

24 JULY 2012 (24.07.2012) 25 JULY 2012 (25.07.2012)

and mailing address of the [SA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

iile Mo, 82-42-472-7140 Telephone No.

Facsin

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/009699
Patent document Publication Patent family Publication
cited in search report date member date
US 6408224 B1 18.06.2002 JP 2001-138279 A 22.05.2001
JP 3326472 B2 24.09.2002
US 2006-0043930 AT 02.083.2006 CN 1743147 A 08.03.2006
CN 1743147 B 05.05.2010
CN 1743147 C 05.05.2010
CN 1743147 CO 08.03.2006
EP 1633029 A2 08.03.2006
EP 1633029 A3 26.03.2008
JP 2006-068846 A 16.03.2006
KR 10-1122527 B1 15.03.2012
KR 2006-0050783 A 19.05.2006
US 7525281 B2 28.04.2008
US 2010-0231056 A1 16.09.2010 US 7872371 B2 18.01.2011

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



SAZEHE

Al 2 AR R SLA PCT/KR2011/009699
A. g o] &8l 7B H (T A B FH(IPC))

GO9B 19/10(2006.01)i, GOIB 5/00(2006.01)i, GOIB 23/18(2006.01)i

B ZAH pof
AP AL EAGAEH ERE /1)
G09B 19/10; HO1R 3/00; GO6F 19/00; HO2J 7/00; HO2G 1/02

ot 712 0P ot AT o199 B
PSRG0T R D BT TN GAATR: 24 A 2B AR J1 A pC
VEETHGANTE D DL BN LGN TR 2 ALE AL 714 IPC
A1) )88 T3 W0l o) (e ol 0] 9] 18 B A Aol B A9

eKOMPASS(—E—a W5 A A ~E) & 719 = power line, joint, motor, sensor, case

C. ##HEH
Fhel| are)* |9 2 Bd FAE g e A2 714 S I s
A US 6408224 B1 (OKAMOTO & 39 2002 06.18 1-5

2% A7 1, =1, 4, 6 2 #H A FE

A US 2006-0043930 Al (KOYANAGI €] 1%8) 2006.03.02 1-5
8 A 1 =¥ 1 F2

A US 2010-0231056 Al (VARLEY ] 1%) 2010.09.16 1-5
8 A 1 =¥ 1 F2

#7230 (Al 71 A 50 YL, X wesad 2o 2xg Fzsaie
* dE&E 7o 59 e 2 ) . .

“ A e e T FAEEY £ 949 5o FARE BA R, 97 4581A
A 5uE Bol Qe AoR nols AWV eFEL g A wd B WA VIRAb AT A IR g oldsl] As 184
E’y ﬂio‘]oy_ HH%%OJO _EJE“E‘O}‘\__O\%‘7X Z{ZO,]OOU ) ] ]

j%ﬁé%%@&hiﬁir FARE R A el X" B #de] gle w9 e 29 shvwto® e T o) Al

A = = LU ﬁ}éEEﬁE}éO]ﬁEZﬂEEE—q—
L7 $49 F36 &g AVl 2d B OEQE2Ag FAL8 o o »
i g%g@ o) 5(0) 52 MAE Brs| 7] 9atal Saw 2y Y SHI B0 e B 7 2] s o] o] vhe T
ZFEE A2 1 230 FAAIA AR A5 A7 E 2
O FF AN, A, A E 7JE RS AFET Ak B SRR U= AR £
P’ 4419 o] Foll FAHY O FAZUL o] Hol FAH #F &" 4T WSS Sohe 29
oA ZAEe) A R oA FALE DA S
[o]
201241 079 249 (24.07.2012) 20129 072 25% (25.07.2012)
ER i CRRt
% 587
=] A~
(302-701) T A B A A] A HALE 189, NEES
ke, At AD e
.JJ]/\ G 82 42 472-7140 A gH G 82-42-481-8525

244 PCT/ISA/210 (5 M A 42 (20091 7Y)



= 2 A E LA TAHEAHE
o550l B 4n PCT/KR2011/009699
B s A O ESES vd
aag 712 U5 F71
US 6408224 B1 2002.06. 18 JP 2001-138279 A 2001.05.22
JP 3326472 B2 2002.09.24
US 2006-0043930 A1 2006.03.02 CN 1743147 A 2006.03.08
CN 1743147 B 2010.05.05
CN 1743147 C 2010.05.05
CN 1743147 CO 2006.03.08
EP 1633020 A2 2006.03.08
EP 1633029 A3 2008.03.26
JP 2006-068846 A 2006.03. 16
KR 10-1122527 B1 2012.03.15
KR 2006-0050793 A 2006.05.19
US 7525281 B2 2009.04.28
US 2010-0231056 A1 2010.09. 16 US 7872371 B2 2011.01.18

214 PCTASA/210 (N-5-5-3 F718-A)) (20091 79)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

