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Development of Non-Motorized Lifting Chair For the Elderly
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School of Industrial Engineering, Kumoh National Institute of Technology

The aging of Korea is rapidly advancing in an unprecedented rate in the world. Indoor and outdoor safety accidents involving
the elderly frequently occur, with elderly population increasing. Because the physical strength of elderly is decreased, it is necessary
to develop devices that aid the everyday life of the elderly to prevent safety accidents. Among many activities, the motions
of standing from and sitting on a chair require much physical strength from particular body parts, which causes an overload
for particular body parts. To the elderly the repeating motion of standing from and sitting down on a chair is burdensome,
because they do not have enough physical strength compare to young persons . As a result the elderly could be injured or falling
during standing or sitting. Therefore, the development of a lift chair that considers the problems mentioned above is necessary
to prevent the safety accidents of the elderly. The study designed a non-motorized lift chair that comfortably aids the standing
and sitting down motion for the use of the elderly by reflecting the anthropometric data of the Korean elderly over 65 years
old. Also the design was implemented to smoothly aid the standing motion by considering the knee angle of the elderly when
standing. Because the regained strength to stand from a chair is depend on the knee angle. Unlike existing lift devices, this
device utilizes a tilting mechanism that does not use electric power so that the product could be composed inexpensively than
existing chairs released in the market.
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<Table 1> Average Body of the Elderly or Design Requirements

Design Method Body Part Measurement Site

Date(over 65 years old) Apply Dimension

e

-

Height of
The chair
(minimum Design)

Sitting Popliteal
height

e |
Sitting popliteal height

-‘%‘ Over
i 65 years Old
g 5%

B 334mm

—~=

Lenght of W1l
The chair J
(minimum Design)

Sitting Buttock

Popliteal height

Sitting buttock — popliteal height

Over 65 years
Old

5%
408mm

The number of Peaple
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<Table 2> Average Body of the Elderly or Design Requirements

Ik Soon Bae

Design Load
(maximum Design)

jglfﬂw
I

—

$

[ M

Weight

Design Method Body Part Measurement Site Date (over 65 years old) Apply Dimension
T —
o Hip width |
_%. . i Over
Width of \l £ 389.5 65 years Old
The chair L Hip width B
(maximum Design) ‘.. I \-_ % : 95%
5 1T:/F = 389.5mm
e
"a Sithing acromion height |
"- 'y 5 95% |
.'. A oy | Over
\ a2 616 |
Chair Back i\ L?.? Sitting S : 65 years Old
(maximum Design) «'t\ acromion height B - | 959
f | # . ; 616mm
Y |
f Weight
L1
)
( Over

The number ef People

65 years Old

95%
75.6kg

<Table 2> H Ao s|Fsl= AL

Wk e o

w27 o f7 G AREE obRd ARl 8%

<
T

A9 Qe
95% W< ol
|, o7} Sto],

YED HrjA

TE o83 AA

9 AAE
&3k 654

o]}\l- 95%
AA st A

2.2 ofxt HSAE A

A3 A 27 W w
3]]‘;]'0]—“:

s ALt

O

O

e o7

AL Aol A 71 A FEol] B o] R3]
ol 71H Al F& kol mE ZEWstRALE st

B AT = Jo[6]7F AAIEE JAA| SAF A
RS o] §sto] ool x dojr= F& Al LAYsHE=
<89 o5 FE o] &stlrh

<Figure 1> QUASAF L= AA 2 2 ojatof A
719 54 Al F& Ak mE £ ¥k o Alolt) 1
Hol| M2 ke AAoA 71HE2 Al & ATt
AI0E=HE SS0=7bA = diAl A o hnbe 1S Teja
AL -50%=FH 807 A= Al B <EE 876t
= AL BoFa TH8].

8
‘844

5 1500

3 \

g

£ 1000

o

§ 500

. \=;=

—e+—VAS(analysis)
—-—=VAS(experiment)
—i=HAMS(analysis)
=a=HAMS (experiment)

o 4
[s .?o 60 50 -40 -30
upporting

20 -10

Knee angle(degree)

<Figure 1> Low Limb of Human Musculoskeletal model or
Changes in Strength Standing Knee Operation
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<Figure 2> Elderly Results of the Joint Moments[5]
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Code Name Code Name

100 Lever 100 Lever

101 Lever axis 101 Lever axis

200 First link 200 First link

201 Second link 201 Second link

202 Third link 202 Third link

203 Fourth link 203 Fourth link

500 Supporting Sheet 500 Supporting Sheet

501 Axis of Supporting Sheet 501 Axis of Supporting Sheet
510 First movement Protection devices 510 First movement Protection devices

<Figure 4> Link Movement by Lever of Elderly Lifting—Chair
and Sign Description
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<Figure 5> Both Sides Lever of Elderly Lift Chair and
Movement Control Device
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520
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Code Name
203 Fourth link
500 Supporting Sheet
501 Axis of Supporting Sheet
520 Cam
530 Pole shaped T
540 Spring
545 Spring anchorage

<Figure 7> Movement Control Device and The Operation
Principle and Sign Description

<Figure 7>& Aol 5 WA GA ] A5 E Lehln
At Aol RARAE Mg} AT 457
B uR AzRe AR AR ol 9Ase] AE A4

o o7

w
Aol 5 A9 AE 3 el o)

£ vpeha} WAAA TY B
el nAH] Foli= Fo] F4H o]

231

TF %9 a7t B8sE 223 1y GA 18 89
SR AFE EEal 22y 1A AR AR 9)A 8
Aol T8 85 24 dv A7t Jd gdEom Al
ol FAE Hhgel o] AN = AZHOR A

AHEAZE Z1HE Ss) s E 2 SR A4 ATt Al
2839 ol os) FdetA Ha A4 A} A
NE AARZI AE A

AR Fu A% 2 ash 59F ¢ w2 4
s ek S99 Ae T ¥ 4RE 5 19 o
o RAE Alo|E WAL} vhge] LAHE
shol ALGAZE /19T W oA e A4 e d
AEAT 19E gaalel duE 2ANE AE 27)
AU HAskn 1Y Bol o8 gEHE ~ugo] By
o TH ol Axstel Al EUALA vhete] o
7 HE% s
A7) ol BARAY THLAE S Aol

oy T

to &
4 >

oo

o R

- o
o2
St

= > e &

o] o] WA ARG vt W3 4 o]F A & 9t

<Table 3>< 654 o] TEAe] &8 9@ BREAE 1}
EFlar ok 6541 olAre] mEabe] sE9 4o e
53.5NolH, 654 o]/de] mEate] 9594 HHAlE
75.6kgolth 9529479 @ Ake] FRAE No2 W
31 740.88N0l 3L, F 7] AAle H 9o FEOoE I}
A= 2 Ao AA T H &S 159 14z A
ato] 959l Ao shE 1203(37.44N) o2 =
NEE & Aes AAR ol Ha 29s 7

DHAEE 72 glol A4T &

Atk

<Table 3> Average Body of the Elderly or Design Requirements

Design Method Body Part Measurement Site Date (over 65 years old) Apply Dimension
st —————————————]
@ Sithing popliteal height
i
{5 ;
1 3 Over
Height qf ';:, Sitting 5, 65 years Old
The chair ' - Popliteal height 1.
(minimum Design) . ! opiiteal heig B 5%
\ B 334mm
,@ Sitting buttock — popliteal height
o} § Over
Lenght i 1 Sitting Buttock = 65 years Old
of the chair h - b
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