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(54) Title: DUCT CLEANING ROBOT
GH LY P HE HLE =X

(57) Abstract: The present invention relates to a duct

cleaning robot developed to easily clean various types

of alien substances, including dust accumulated inside

a duct, before the alien substances harden on the inner

4—;\ wall surface and suck and remove generated dust. The
\  duct cleaning robot ejects high-pressure air to the in-

\

\)terior of a duct and cleans the interior using a robot

electric motor car provided with wheels and con-
trolled in a wired manner. The duct cleaning robot
I'comprises: a robot electric motor car having at least
four wheels, which are driven by an internal motor,
[\ and cameras mounted on front and rear sides, respect-
\, ively; a control unit having a controller, which has a
/ compressor and controls the robot electric motor car,

and a wire and an air tube formed to control the robot
electric motor car; a dust-collecting device compris-
! ing at least two cymbal-type intake tubes extending
from the front of the robot electric motor car in the
forward direction, a manifold for converging air,
| which has been taken in from the rear of the at least
two intake tubes, into one space, a dust-collecting
unit mounted on the rear of the robot electric motor
car and provided with a filter therein, a connection
tube for connecting the manifold and the dust-collect-
2 ing unit, and a number of air ejection nozzles for
ejecting air obliquely, in the middle of the connection
tube, towards the dust-collecting unit at the rear; and an ejection device comprising at least two air ejection tubes extending from the
front of the robot electric motor car in the forward direction, an air tube mounting unit, on which an end of the air tube is mounted at
the rear of the robot electric motor car, an air supply conduit for splitting supplied air into at least two streams and connecting/sup -
plying the streams to the air ejection tubes, an air discharge conduit branching off from the air supply conduit to be connected to the
air ejection nozzles, an adjustment screw mounting hole extending through the air discharge conduit from the rear and having a
thread formed on the inner peripheral surface thereof, and an adjustment screw mounted in the adjustment screw mounting hole such
that an end of the adjustment screw adjusts air that is introduced/discharged into/from the air discharge conduit.

(57) 8%A:

[CHS 3B A%



7 (F9F Al 21 2(3))

1

kel
=]

7] 24} A 5

F7:

WO 2014/193103 A1 WAL 00 A0t

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
KM, ML, MR, NE, SN, TD, TG).

ﬂwu%q_olwm _zuuﬂ " Aoﬁeizﬂal
W Ty RO o B A
Hggﬁ@@a%aq;%@a
ﬂaayﬁoyﬁéggﬁz%
%L¢1Hﬂ%€h?%ﬂAE
7RO DI T T

=g

n_wmunu_m il oW E J RO Hf 43]
ﬂww;w %w%ﬁﬂ%z
w9 =0 o U NG
s AVHﬁﬁ%MMW%
ﬂmaz%H%gL 44%
o R O

TP o
#%%?E%E% RO
3E7%%% q&%%}i

g X o Bl 20 T Ur
F?Au% EW7%jqé%

i 0 9% 5 1] j 21?@% ~ N X
ﬂﬂﬂoﬁo{%%ﬂ]%%
ﬂlﬂﬂ%ﬁ% sAHAéh

— HTUH‘LIH TWE K RO 7ﬂﬂﬂo T
el o . R ™ Y
T w4 — U ST

BT 2T ETER0 G

—oRT IR s%% Wz

WT_% Eﬂ%WW@mM:TMQ‘Nr o

M%@%ﬂM7EQ%ﬂﬂ%W
R Mo o e W I e oy
[ S A N 1 P D
W] o 5 KT 5 o 0
ar ;oiwro P BTN ™
aﬂ_olEEMﬂ Dﬂ_vﬂﬂaﬁoidﬂiﬂhﬂu_ﬂ”ﬂmb

TRNCT T = b of 1 W
ﬁ%ﬁiﬁ%@%o#ﬂwﬂlua%ﬂ

— K ﬁi jeu 0 1rO1Xro 10 Eo
FL}:;HTeEﬂ Jlo# 70 T E.ti
oo Mﬂéibﬂﬁ%%%
_ ,Elai,lyl.,wuﬂﬂjlq_/%iEA*
S T ,H HTHTth <0 T = o

E

d

gﬁ|1ahﬁ|$z{aiﬁ# %
%%%EﬂﬁAAﬁyMaiﬂ%
e R S S s
T T RO T G Mo B AT N Ho o ROT0



PCT/KR2014/004302

WO 2014/193103

%49

—_
o

~
o

= Alzke] Auw

Eof FolA ¥ o]

<

T A e s of

[3]

wir

[4]

Mo
ol

Hio

plo

% Qs A7 ol h

o 544 A8 Aol &

oo HLoll= RS &3k

o E
‘—'__.

o £07}

Eio] BE R

T
T .

ZESE

2]

[6]

w7} g0l

3}
2,

shlete Aok

T
T .

Fol Bfo] Hojxar Bl A

=l

9

il

oR

71 A

< 3719}

L

[7]

)A
H



PCT/KR2014/004302
o 314ke] B718 ¥4}

T

\=]

fol g =9

WO 2014/193103

—_
o

5 7} ool Aute

-]

=

=

A of 7

T .

47) o) -] W)

T .

T

5

ks)

o] I

(e}

=

}

]
-

=7

= A
ol o

sfe]

5

T .

T

SERRERE
et 7k 425

[10]

I

=

=

w2
AFA e o]

=
=
=]

71510) 227 2] 4]

ol A 271 ellof ni

L

AA o A= o] Fo| A ko] V]

T
T .

3014

=

el ol of At 2w 7
Al

A~
T

o=
AP o},

A}

2% 2AYALRE TAH

=]
L
=]
L

P

N
H

bl ae

HHE 7

T .

A=

=

=

e

T
T .

F7F Aok
2 urAA F7) 7t

T
T .

3ol 9

—_
o

ol



WO 2014/193103 PCT/KR2014/004302

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Eel zhad A

1 e A AN dol i AR E =

523 B o] 4 A el mhE 251 E52HE vER AUARA

53 B 4 A e nhE 2515 2HE vE iR ARAL S

a4 e A A del e A e AFEA o 2 E Ve
M=

S5 e A AA del e A e WAFEA o 2 E e
SR R

56 o v A dlof uhE 2R dEAE vEbd JEAA =

78 e v AN o] uhE AR

58 P o] W ThE AA] ool whE HAGA 9} LA A O] T2 E
LERRL 3 g s
gl AAIE A% A4 B

ofell & g el TS e xlel ofste] FdAt EolshAl ol s st
AP Q55 GAsHA drgshd vk E

1 o] AN eol whE ARSI E ol AL, 24 g o] o A4
ol uhE 2R A EAE e AAARA o, 533 g o] A A o]

B 2HAEAE YERd M AAMA 0] a1, B 4= ¥ ubg o] o A o of) uh &
HRGA ek HAPEA o] F2E el i E o), & 5 g o] o A4
ofoll w2 HAGA oF EAPEA o T2 E e FE G2, vuEa)E
THSEAL Al 0 & A o) H = 2RSS AHDE S5te] HE10)2] Wl-oll a1gre
T E wARE] WS A ast s ok HE g 230l lojA;

W] BE o ofsto] 53k 470 o)/ vk (1)E el sk W E
Fobol] hel eh(12, 13)7F 42 ¥ = 224 52k (1) <)
FEZYME sk 2R AFAHDHE Ao s A EE DY
ZRAZ2H1)Q A& e A D o o] FH22)0] A= Ao 5 2)H
371 EEASAH DS Aol A A wkakom Ay = 5 ) o] o] Apnte

Ao FAAGHT, F 7l o) AV FAHGHY FHelA FHE 717t
shube] Fto R Wolng &= vl YT (32)9h, AV 2275 2k1) ] T
2k o] Yol HE(33)E 7H| sk A XHF 34k, A7) vy & T (32)¢) 4]
HARGBHE AdAsh= A2 HE5) T, 471 A2 T35)e] Tl 3 3 F
TR O & HAA el E wAFShz = A9 ol AR E GO R T FH =
H2EA(3) ¢k

7] 2RAATAH ] Aol M A
AR, 7] 2RSS TRl A 4] ol o] #(22)e] Ede]
=

A7 = ol of 1 43 (42)9} FiE oo F ) oo r ¥ylskel 4]
oo} ¥AbEHa) R Q12 Fitshs ollof i HE@3)sh, 47] ool



WO 2014/193103 PCT/KR2014/004302

FTEFHRA3)ANA E-71E o] A9 7] ol o] BAlw2(36) 1 1A ¥ = o o

W 22 (44)oF, el A 7] o o] ME A EdhHE HEsta WFH
LAREol G| 2 UL 22 45)3, 7] A WAL A FE5)l G2 of
Teto] ] oo mMiE TRl AP wlEFH = doAE 2de=
ZAVAHE6) R TAH = BAE X4 E £88te] FAES EH O R = HE
Ao 28-S ek

321 71Ee AEelA Bl BAPEA@sSE g TR aske] 2718 kel
AABE ST L EEFEYHE Y48 2HEL &3]
(331 SR EAL Al S MER P R Qi A7 Aok

H =
Bk T PAAGF THE] AT FAL wAEA @l A ol el el o) 2

[34] % oo} W&
TR AAH A 1 FRAAM T o o] AL
ARSHAE 11 9k el o] she] &9 T3
S717F S EH = Aol

7] 24U H46)7F A A ol whet ol o W& B E @)l TV 7t

TR M EH = 37)= AA9G65)S g d o= 7=
1

mTo
offt
ok
2
i
N
S
—O_l ——
il
i,
o
kd
ai)
ok
rr

% 2

[35] o] o
Urﬂb ddo] WA B dap o wijEs = e 24T 5 M En
[36] E3 A E 12, 13)E FaHE FEHE FAT FUnE = Ao
Ur A A AA7F vg o] A s H o] T a}(lz)i gle 2 s
5 Fube] Fhel(13)2 J A FHE 0T 5= A =S 3, 4
g ol FA e F oA a2 E s S sk slolt.
[37] T 62 & o] thE A A ofof] i E 2 Xj%—x}e VER A A A o] a1,
78 Edg e vhE AA] ool whE AR EI IR A, A7) ol of EARE41)
FHE A 2 LR oA S FVIEhs LA E @)k & H o)A =
A o] Fo) A dbo] V] AW E (47)9] 7] Stell G H =1
g3l e ool ARRAE8)0] TR AP E SH LR 3k A A E

40 B

[38] AR O 2 G E10)] WFolli= 53] uhe ol x| e} o] = o] wo] 2ol A
Hu S A =& g en 53] BA = T B WA g ol =3

(39]  whekA ofel @ ael WA s} o) BAAA A S| HehA = ol kg
WFo o] LAANO] FIEE Shi= Alo] MhgAsht FH A 0w 3

FALE = G19he] el of 3= 491 WA 2 Sofu) /el FvhH o] ) e,

Mol 55 ol ol EALRU6) S FA TR0 o) Fh e

Sof £718 WA M| Aol A A2 shz g do| Yot

1A 343 g Fo] Aol A e WS F5ta = AF]

Al rerol Aol 52 a4 Hrk

[40] o]l



PCT/KR2014/004302

WO 2014/193103

W

zﬂ% %% %gﬂ
n ™ R =
El) %N W o O
TR A
FTH AT DO
B R oy S o W
Ll]dlxo)l_lﬁi o
oS o A oo w2
L]FELAM_.\]du 53
Ao;oleLlV]reE
o WX TR oo T
O_E;Hﬂ%m@%%ﬂﬁr
— T 0 KXY == oF
on B X T —
J.]aTxoilﬂvuhAﬂ
PO TR WS =
o ok e —

0" oo o= W LK
dﬂﬁﬁ72\d)w_t7ﬂli_l
ook ST AE R g W
N R T i
oo A N oR It ~

q o= % Mo o
o X T T o A o= W o
I Ly = = o] S o
BT ET ST a i

= 0 T o wo OE W
T aan el T % T M
Rl R S i o . A = ..
FEX LT g 5 BT X 3" g
T T X =T o R T A I

o _ o ™ o = — OSE o ..
~ =~ 7 rLE._ o — _ o ook s o
G = S N B RE T HR R
Mo = X or 2L N R " S A E
io :.: E U_LH‘LILf _ﬁo R o 0 e\ X 0
oo Boar N = %m]o_xl, T - R _ XN
L S R R R R
R T Gt e R o A i R ol
e I TR~ T N S M= P R = T S
poMEFIom eyt 8

.0.0 \I_I‘Ll‘|‘|nD L e — o
R LU R R IS AR ARSI TeRE e S
= ) = T R T m TN oa o
= = = TETI LTI TR 00000808 B D



WO 2014/193103

[7d - 2]

[ 3]

PCT/KR2014/004302

379
v (1) E T8 3FaL F A0 Ao ¥ = 2R ATAHDHE &
YE10)9 Witel a18ke] 371 & Aste] W5 A 43
b= Y E A48 248 9o A,
W22 e o) olate] T-EEk= 470 o)A vk (1) E H) EhaL
A g kol b ek(12, 13)7F AR E = 2R 2K D)9
FEHYME st 2R AFAHDE Ash= A EEH 21
ZEAFAH) A5 g A L oo #(22)0] FAH =
Ao} 7 (2) 2
71 ZEAT A1) Al A Ak whgko 2 A5y = T
ﬂ”Aﬂwﬂ@N4§%%3 3
SAAEDHY Tl FdE TV s Fte
a%ﬂu%ﬂam%%ﬂi A5 xH(1) o] Frdol 3y
A

t

}]

O

[6]
-
i

i

WiEol HE{(33)E -] 8= H A 34}, 7] v EH 329t
A7 AR BHE A4S A4 B35, 2] A4 #3559

TRl T AR o o7 HAA A oo
Ml el A = E(36) R A = H A 39k
A7) BmEA TS Al A A w2 A=
o)/l oo AN, 7] 2R F A1) Tl A 27
ﬂﬁ%@mJ%%ﬂ%ﬁﬂbﬂﬁ%%ﬂ%wm%%%%
NS F 7 o) g wr]ste] 4

T

-

b= ool 3 g AR, A7) ol T i+§z(43)oﬂ}ﬂ

715 o] 79l 7] ol o F A =E(36) 1 A H = ol o]

Z 72 44)8), FHbol| A A7) oo W& T2 Us)E B35
Tl ALslo] A | 2 AR A= 45) 3T, 7] A VAL
2L (45)° *% ﬁﬂﬁlnwhﬁﬂﬂﬁw%%imwﬂﬁ%
ZH = o] & 24k 2446 R A E =

M%ﬂmeiﬂ4ﬂ?”9%%§33a5QE%ig

oot
2
%0
°
>

7] oo B-ALTH41) Bxhol] A&E o] 2
Sz WA E E7)9h, & o) A= A e
o] A7) EALAIE 47)2] H7) 5 2

=2

2 2

2

mo Hr oox
N,
#

jo & j jo
A

v ne)

27
N
093-150841
élm o

Bl o

Tlr Ot

ok

i

AH46)E

to
[-'>~1

ﬂtgﬂmmafﬂi?mg%%@gi

O N2 M o B o X b Hr B ol £ E Az ol

FE o o= o D2 o0 — T

)

m

£
9
op
H
i



WO 2014/193103 PCT/KR2014/004302
1/5

[Fig. 1]
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[Fig. 3]

[Fig. 4]
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[Fig. 7]
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