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Abstract[]

It is important for the wheelchair users to be
able to move maneuvering their wheelchairs
with ease in their daily living. Maneuverability
of wheelchair depends not only on mechanical
efficiency of the wheelchair but also on the
environmental condition where the wheelchair
runs. So, we have been aiming to comprehend
mechanism of influences of road/floor
conditions and structure of the wheelchairs on
maneuvering them quantitatively. For this
study, specially designed experimental
wheelchair equipped with torque meters and
rotary encoders on the driving wheels was
constructed to collect quantitative data.

In this paper, some information obtained
through many test runs on the six types of
longitudinal slopes are reported. The
load/distance rate, that is momentum needed to
move  1m, is useful to evaluate
easiness/difficulty in  maneuvering the
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wheelchair quantitatively. And it became clear
that the normalized value of all subjects’
load/distance rate by the total weight of the
wheelchair-rider coincided. Therefore, the
normalized load/distance rate could be
comprehensive indicator useful to evaluate the
load on the wheelchair riders when he/she
negotiates slopes.

Furthermore, knowledge about factor that
causes failure in negotiating a longitudinal
slope by the wheelchair was acquired. Making
use of the knowledge, we made the indicator
that can estimate whether a wheelchair rider is
able to negotiate a longitudinal slope on the
basis of measurement of his/her traction force
using simple pulling gauge for example.
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Fig.7 Results of normalized load/distance

rate.
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Fig.8 Hand-rim position vs. driving force.
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Table 1 Driving force and ability of longitudinal slope of cervical cord injured persons
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Fig-10 Example of data of 1-stroke running.

Oooooooooooooooooooon
0000oDoonoooDooDmooooon
0000oDo0oomoooooooooon
0000oDoonooooooooogoooon
ooooooooooooooooooon

ooooooDoooooooooooooog
0000oDoonooooooooogoooon
0000oDoonooooooooogoooon
ooooooooooooooooooooon
Jdoooooooooooooooooon
O sharpness of driving forceD OO O OO0O0O
0oo0opooooogooo

0ooooooooooooooooon 112
ooooooooooooooooooooon
11 000000000000000000000
0 120000000000000000000
ooooooooooooooooooooon
ooooo

" 600

€
% 500 - WEREA
= 400 f | ommmED
< i A WEBEC
S0 o BBRED
@ 200 o WMEREE
:ﬁ? 100 o $HEREF
R A HEREG
B o0

0 100 200 300 400

EREI A RBE N/s

011 000000000D000000oo
Fig.11 Sharpness of driving force vs.
load/distance rate at driving phase.

gb 100 0Oooboobobobooboobooboog

" 400 T . WEREA
350 | = WEREB
£ 300 A WEREC
1))

> 9250 ‘*&Eﬁ%D
= 200 | o WEREE
B o O HEREF
ﬁ 1(5)8 I . s BBEG

L)

K
0 100 200 300 400

ERB)NRBE N/s

012 O0000000O00O0booooobooa
ooo
Fig.12 Sharpness of driving force vs.
load/distance rate at driving & recovery

phase.
0.008

W 0007 f LR
#0006 - s . HWBREA
2 0005 | " HEREB
® ,0004 A WEREC
géooo‘g F /’? o {ERED

Zo0.
® <0002 o HHEREE
o E™ ° o HEREF
o °-°°(‘) 2 EREC

0 100 200 300 400

EXB NRBE N/s

013 O000oooooooooood
oog
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increase of speed per momentum.
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Fig.17 Indicator model for evaluating
easiness/difficulty of operating
the wheelchair on slope.
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Fig.18 Relationship between experimental
data and the indicator model.
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