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ABSTRACT

A descending lifeline is the only self-escape fire apparatus for fire in high-rise buildings and is installed in
most buildings according to fire-fighting law. However, it is difficult to properly use and quickly evacuate
during an emergency due to its complex installation methods and procedures, even if users are pre-educated.
In this paper, a new one-touch descending lifeline, which simplifies usage procedures and can be used
regardless of whether users are educated, is proposed to solve the drawbacks of the conventional descending
lifeline. All separate parts that require additional installation are initially assembled in a box, and the concept
of a double square linkage is proposed to enable escape in a single motion of pushing the handle attached to
the box. Three steps of kinematic design are explored to determine an appropriate configuration of double
square linkage, and its dimensions are determined using Matlab and NX CAD software. The proposed
all-in-one descending lifeline also follows the enforcement decree of the Fire Control Act, and its feasibility
is verified through fabrication.

Key Words : All-In-One(2 X&), Descending Life Line(2t27]), Double Square Linkage(O|Z4&E &), Fire
Escape Apparatus(SHAH I| =H7[71), Kinematic Design(7| T4 H|)

.M B st 2 At 37k Frstn Aol TheF 1%

AENA Al LA Al QR =& WA £

eEe SUMIE FAR Aqss gAga 97 AR AH Gl Toan sasw

oz QA3 At BAZ WPHe AEe] pp  WARE IEY T Gle Hoke AN = A4

8, Ogs), B zasEAw amelel o 18 ABSHE Sl FU A9 i e

& AN %) gl PA olFolAA Repe) VAT HE Wwel 2N Ay A @
A71E AAEEE FASIL %‘E}m.

# Corresponding Author : shkim@hansung.ac.kr 71E8 7= Fig. 13} #o] Hol dxjd A

Tel: +82-2-760-8012, Fax: +82-2-760-4356 X F7- A A H(support) & 77 HE2 <ko] Eof

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

- 21 —



s =7 AZFE S A A194E, AS5E

support

speed
controller

Fig. 1 Basic components of conventional descending
life line

In

2:7](speed controller), HWE(belt), H(reel)

oAA Adt. A A 2EL A 5

o r

o oo o % W ooft xe
il

Aol 8143%7F 947 Mg APol gol #7
7 A %aA o] AAMe HAs
AHehE 91713 gelH 94718 Asha

A AASE A wY FARA G oy )
ol GTH, mat B A

Aoz 3wk §9

2

[0
R
2

x5 .
AA Az S8 Mz A7 72 B A

e FYsHeh

2. MA w4

21 24 He| & F+zuH MH

A 97 RS ANAE HE e A
FFE BB WOE Aol mAsm, 4A ot
2 @ & 1%

2%7]% Aol AAFT9t A7

EE %g3W FES 5o g2 s
4747) A7 A Aol 4
]_

w off ok

ot= A _
e EF37] 98 o= dANd AHS AA-S
3 HAREANE EUAt @ fA 2 BT}
Hajjof ek o71x LB G AEATE & W
NAH AFog Ax7t grFo] gZo] Mg
A& ov|gt

HA71e fA7Ie A e 3 AF AAR

N4 7)ol mek AE e A Hojo} et
A AT Al AT el $77]
ST A G2l ASHE 23j} Hoy
B L WA vizo] WA HZAT 4

=W F Aok wepA 477 AES HeiAe

Ade] AX" AArt ZFE we= dXHA &
Ae FERE AAEooF . Fig 2& 3§ ¥
2oz AAYE HAE 5= 8 F e d
AY d3AA Y Mdzeltt. &7 AXE %
AAZE 48 e F3 7|FER AA= ] ¢
B gk gl A= ALgAe] HeE =R}

7] 913 ARl 247 % Y 227} v A
Axol Frbael Mx sgol AAL. 41
A ) FES A3 F37 7 99y
2ol E3fol(even T ARSALT ASATE £3
)% gHolw AAW Pase] FEage o



ARGAIZEOl GEE LAY &) 2A

7| A 71E8k 8 2] A9, AsE

linkage stretched

linkage folded
Fig. 2 Example of conceptual design for box-typed
one-touch descending life line
22 7| HHAE 2IE olEH HiZ
AgAre] Awael zae Bo 43717}
oz 3 wo) WA & = A2 S TE
Astr] sl 3EAe] Z17EA A, S FH
A (type synthesis), = ¥ “d(number synthesis) =
4 A (dimensional synthesis)S 3Y3}H Tt FHE)
ol YA P2 S|P BE, A, 7]o] A
28 =31 g 73 282 A= 7o)

y 4 =]
A&

I

ool iy

oomek ot A 58 =YW /TR B &
B8 HARHE ATt B AREES 25
Y 5 QAT BgP TR A3 AT A

BT} oA AT BAE 4 Bk 9471
L A 2 Frid AAHT §4 25 4R
Aok SHEE B =RlAde duael Y3 FRE

o] FolA gl 717 e stk

4o BT 54 L5 (mobility)

o & m
N
-1
lo
Fo
oft
o,
E
flo
N
-1
il

2

[of 2 o oX o

-

F2m
A =]

N
rlr o O

Jz
E
&
o
o
S :
o
=.
3
=.
o
5
>
Lo
LN
_>.:

© m&

F
E
D
C
Fig. 3 Maximum rotational angle of rocker-rocker
linkage

Fig. 3 WEZ ¢ 44832 o]F 27477 2

9839 HAd F524< depdTh 2719 2
(D, E), IABIC), ZHAIYEE TFAHA AoH
27 Do FEe 299 A WAS 9vd
o wekx 274 DO HA A7) H Ao 3
AZK0,)2 Zel, & AU EAFEG)°l °lF
2AZIF] 3HA=TE HH 2 (2 o]l &35t
T F Uk

e}

9: 91 _92
1 F’+D*— (E+C)
_ 1
0, =cos ' ( 57D )
_ ., F*+D*~(E—C)*
_ 1
0, =cos™ ' ( 57D ) @)

3. A A7 o EIE

3.1+ B4

2 wwdA 2Alst A she Vs 9F
oz HAEE A FolnE 7)o ¥
AL 1olofof ek metM A ()& ol83t
&8 M=le wEs] 9 M ded 34
NTFE n=4, j; =49 4830 = F
g93as 93 =& 3 252 T+ 3ok

SHARE A= UlF- Hel FEE] gle 2]

AT BES T B8 w43 BA

7] glaAE =

o FAel ‘34_01‘Jr°lc At 2y wew

Tx2E P HHo) S0 Dol

= 4492 208 FA4skel 247 P
Fo] ehtrs AU}



s =7 AZFE S A A194E, AS5E

upper 4-bar linkage

rotation

(e)

\\ translation

lower 4-bar linkage

Fig. 4 Driving mechanism of double square linkage
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