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Development of Wheelchair with Mechanical Gravity Compensation System to Permit Easy

Adjustment of Seating Height by Small Power
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Abstract: In the home care, to ease the physical strain in the transfer task is one of the most serious problems. This paper
proposed new wheel chairs with the gravity compensation systems which permit the easy adaptation of the seating height
with slight power by compensating the patient's weight almost exactly. Since the proposed gravity compensation systems
are composed of the passive elements such as the springs and rubbers, they have the remarkable advantages over the
previous electric-powered wheelchairs in the sense that they are lighter, washable and foldable. To show the effectiveness
of the proposed wheelchair, the performance evaluation through the generated force sensing and the organoleptic
evaluation using the electromyography were executed. It was shown that the prototype of the proposed wheelchair can
generate the gravity compensation force almost exactly at any seating height and alleviate the strain of the patients in the
transfer dramatically.
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Fig. 1 Compact mechanical gravity compensation system
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Fig. 2 Prototype of wheel chair with spring based mechanical
gravity compensation system
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Fig. 3 Compensation force generated from spring based
mechanical gravity compensation system
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(b) peak value of muscle activity
Fig. 4 Muscle activity in seat elevation task
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Fig. 5 Rubber based mechanical gravity compensation system
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Fig. 6 Prototype of wheel chair with spring based mechanical
gravity compensation system
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Fig. 7 Compensation force generated from rubber based
mechanical gravity compensation system

WICAIEE O ZRAET 72, 2 EERERIC 34
DOWHREIC L D2BERRREZITo72.  Fig8@)IC#imE — A
DR EEFE R (BIEEIO RMS 18) %, Fig.8(b)Ic &1k
FILBT 2R KHIEBEOL({LZ2/RT. KPR, BE
AT & Bk T2 A L7286 O G Eh & & 825 B EAE
RLOBERTEER LGS OBISE 22 EnE T2,
MBSk 912, 35kg O H EMEICBOTHHE
& 23~ UARREITEMT DR’ H D Z LRI NS.

4. $5E

ARFFE IR, BEERD T HHBAE EMEKREN
HEFORE T2 £7, BE#he LTARDOELH
ERO-BEMEBEEZRAEL, ThE RO BERTI2H
72 2 & o B BB RE A & R 7 O R ER A BR
L=, 2LTC, ArHaRAunreieiiticky, £5
DOEETIZTEMLAEMENSEIIND Z L 2HiET5
bz, HEHIIZL Y, BERBERCEECHNDIEA

% 12~UA BT 2 RN H D 2 & 2B L=, kI,
S5 pEoREl, HA AR SO, HERE L
TIaxEHW-BEMERBEEZERL, IhaEH LR
RO B BEAEREM S BRFOREREZ-ELZ. Zh
Wt LTh, Ak r g AR K 0 IIFEIC
HEMENFEETETWD I LE2HERT I L LB, FE
FHHNC XV, BRIERICBEICHNDAMEE 213-1/4 12
BT 28RN D Z L B HER SN

Masche aotivity (Gui) L1
____il_
|

Heghtloun]

(a) muscle activity

" J - -

Fubjt

wirmum ks sctnby dGm)
[m’¥1

B

(b) peak value of muscle activity
Fig. 8 Muscle activity in seat elevation task
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