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A study on the toilet lifting seat for the elderly
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Abstract The purpose of this study is to design a toilet lifting seat to prevent falls accidents in the elderly
while using the toilet. Prior to design, laws and national standards related to restroom use were investigated and
the available space for the assistive devices to be installed was determined. In additions, considering the body
size and operating range of the elderly, the optimal final position of the toilet seat is set so that users can use
it more safely and conveniently without external help. Moreover, in order to provide an effective standing
assistance function, a complex 4-bar link structure was applied to enable simultaneous seat elevation and angle
adjustment when operating the device, and the appropriate link shape and dimensions were determined using a
linkage program and UG NX. FEA analysis using ANSYS Workbench is performed to ensure the robustness of
the stretched linkage and the feasibility of the lifting seat is verified through fabrication.
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Figure 1. Conceptual design of the toilet lifting seat
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Table 1. Recommend driving range of the lifting seat
Definition Value
A (DA =84 Mohility)S 2327|147} = angle change of seat < 3B~50°
HoR $FT § Qi A9e] Folul, n WA 7, height chinge of seat < Zem
forward movement of seat > 0~2.5cm
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Figure 2. Conceptual design of the double 4-bar linkage
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Figure 3. Limited Installment area and target driving range
of the double 4-bar linkage
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Figure 4. Crank-typed double 4-bar linkage for seat lifting
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Figure 5. Configuration of the double 4-bar linkage and its
dimensions
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Figure 7. Stress analysis result of the double 4-bar linkage
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Figure 8. 3D printed prototype of the toilet liting seat

#9914 Aashl Agete] A% Y]

rr o e N
O g M m o
(o3
il
T o
2
>
2
>
)

o
il
ol
Ko
ax
(o
f
B
o,
P,L‘
Q
4L
ox
>~
>
&
il
ok
X
P,E
d
i

References

[1] N. Callis, “Falls prevention: Identification
of predictive fall risk factors,” Applied
Nursing Research, Vol. 29, pp. 53-58, 2016.

[2] JH Kim, KJ. Chun, J.S. Hong, N. R. Lee, C.W.
Kim and JJ. Seo, “A Study on Evaluation of
Seat pan inclination during Sit-to-stand for
development of elderly lifting chair,” Ergonormics
Soceity of Korea, Vol. 2010, No. 10, pp. 147-111,
2010.

[3] S.Y. Song, Apparatus for assisting the standing
of toilet seat users, KR Patent 102062486, filed
Dep. 27. 2019, issued Jan. 03. 2020.

[4] ]J.J. Uicker, GR. Pennock and J.E. Shigley,
“Theory of Machines and Mechanism,” ITC,
2012.

[5] W. Yoon and H. Lim, “Comparative analysis on the
range of joint motion of single joint motion and
compound joint motion in the elderly,” Sports
Science, Vol. 36, No. 2, pp. 309-316, 2019.

[6] S. Yoshioka, A. Nagano. D.C. Hay and S.
Fukashiro, “Peak hip and knee joint moments
during a sit-to—stand movement are invariant to
the change of seat height within the range of
low to normal seat height,” Biomed. Eng. Online,
Vol. 13, No. 27, pp. 1-13, 2014.

[7]1 A.G. Erdman, “Mechanism Design, Analysis and
Synthesis,” Prentice-Hall, 2017.

% o =22 Sryrfstn wistaATE| Alg

This research was financially supported by

Hansung University,

- 464 -



