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Design and Evaluation of a Low-floor Care-bed for Elderly People
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ABSTRACT

It was hard for a conventional care-bed to be realized to a low-floor position due to a complex actuation
mechanism installed under the mattress support platform. In this paper a mechanism design to set a low-floor
position as well as to adjust back- and leg-rest angles was proposed. A dual motor was applied to the back- and
leg-rest mechanism of which design parameters were determined by an optimal method. An elevation mechanism
was also designed to enlarge a limited stroke range up to two times of its original stroke using a pulley
mechanism. An evaluation test was performed by five healthy subjects (24.4+0.5 yrs.) when going up from a
floor position to a preset best position which was set to the 240mm height for a prototype low-floor bed and to
the 600mm height for a conventional bed. As a result, the moving distance was 38% lower than the conventional
bed when the subject used the low-floor bed. It showed that the low-floor care-bed reduced physical burdens and

was effective to assist activities of daily living of the elderly people.
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Fig. 5. Prototype low-floor care-bed: (a) 3D design
(b)prototype.
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Fig. 6. Prototype elevation mechanism: (a) 3D design
(b)prototype.
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Fig. 7. Measuring height: (a) high position (b) low
position.
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Fig. 8. Measuring bed angles: (a) back-rest angle (b)
leg-rest angle.
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Fig. 10. Motion of subject: from floor onto bed.



34 Mg=sxizsts M1 M1 (2017, 2)
42 49 45

of, Hdiel &2t F(b)el FSA T
ke o]l Age 19 129 #
o

Y 11E vhebl eoh 9€ Wl x7] el
Astolt. ¥ 4
]

AxE Aol &Eizks wWel olsAR HEN =
2828.7+438.0mm S} L,
(240mm)ell Axd Hdlel &Ezke we] o]F A
= 17675144 5mmi et A4 Hd e olF A A
olel tigt Fojds Hrtsy] 913l ANOVAHZE
E Fdsdh. 2 A3 p<O.001E Feol zeolE
ERATE o] Aoz A Aurt AHEA
7b Aol &z uf olE At fFoletA Aolvt
doE RS gusith gE uEEs A4 Hdlo
Mz ol AR Fold o whE EduUAF F

=
ol m2 AAe Res FFvax & F ok

FARE

p

N

(a) (b)
a9 11 35 @27193 b)AU e 994
Fig. 11. Measuring motion: (a) initial position (b)
position on bed.

a9 12. FAA 9 olF A
Fig. 12. Moving trajectory of neck position.
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Fig. 13. Evaluation result by ANOVA test(**p<0.001).
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