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Design of a Winch Lift for a Scooter to Get On and Off a Coach Van

Dug-Young Lee”, Jac-Woong Youn* , Soo Cheol Lee*, Goo Lim ™

ABSTRACT

The numbers of the elder are rapidly growing who wants to enhance social activities, because Korea is already an
aging society since 2000. The mobility and accessibility are the key issues to enhance them. The electric motor scooter
and the power wheel chair are efficient movable means at a short range. It would be needed to get on and off them if the
elder wants use them after arriving a long distant destination. But the electric scooter is too heavy for a man to get on
and off a coach van. The motor winch lift is developed for the elder and the handicapped to get on and off a van easily.
The lift consists of 3-linkage which can be installed in a trunk of a van with a small space. The clearance and stress of
each component are checked by a computer simulation. The prototype was made, and the performances of safety and
comfortableness were verified by operational ability test and durability test.
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Fig. 1 Configuration of a conventional scooter
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Table 1 Basic design data of a scooter
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(a) ready to get on a van

(b) during getting on a van

(c) finish getting on a van

Fig. 2 Motion simulation of a motor winch lift
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Fig. 3 Method of using motor winch lift
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Fig. 4 Configuration of electric circuit
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Fig. 6 Stress on a winch bracket
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Fig. 7 Stress on a 2™ pin hole
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Fig. 8 Operational ability test of a motor winch lift
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Table 2 Operational test result of a motor winch lift

Load(kg) 60 | 70 | 80 | 90 | 100 | 110
Time | Up | 17.0] 176 | 18.4 ] 192 ] 205 } 21.5
(s) | Down [ 13.0 | 12.9 | 13.0 | 128 | 129 | 13.0
Curre | Up [ 100 111 | 11.8 | 129 | 129 | 158
nt(A) | Down | 27 [ 29 | 28 | 26 | 2.6 | 24
Efficiency(%) | 18.5 | 19.7 | 20.8 | 21.2 | 22.1 | 203
Deflection(mm) | 9.2 105 | 11.5 | 12.5 | 13.8 | 15.0
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Fig. 9 Comparison of deflection after install on a van
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Fig. 10 Durability test of a motor winch lift
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Fig. 11 Test results for durability test of a winch lift
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Fig. 12 Photos of a scooter to get on a coach van

with a winch lift
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