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Development of a 4-wheel electric wheelchair-MonPal ML100
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The MonPal ML100 is a 4-wheel electric motor-
driven wheelchair developed aiming to achieve personal
mobility which provides fun, freedom from care and
comfort for those with restricted walking capability. It
also comes with a rearward tapering design to prevent
scraping and snagging.

The power train integrated with transmission and
motor, and the control system are specially developed to
provide slope-climbing capability.

If the driver needs to stop suddenly and grips the
drive lever too hard instead of releasing it, the vehicle
automatically comes to an emergency stop. The features
those prevent sudden start-off and make sure the driver
to know by a buzzer in the event of faulty drive lever
operation are applied for support system.
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Oo0Mmooooooooooooooon Table 1 Major Specifications
00MO0000000000000000000 ltems Specifications
00MOo0000000000000o0 Overall length (mm) 1190
alalalaiaiaiaials Overall width (mm) 680
Overall height (mm) 1080
0000 Tread . (mm) Front: 590/Rear: 530
Curb weight (kg) 94
] Motor DC brush type
0000 ML1I00 OOOD Figl1 DOOOOOOOOO -
i Batteries (rated at hours 12V 35AH x 2
00 Fig2 OOOODOODODO Table1 OOODO between recharges) (sealed)
Front: 3.00-4

Fig.1

External view of MonPal ML100
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Fig.2 Design concept

Tire sizes Rear: 70/100-8

Direct 2-rear-wheel drive

Drive systems system (with differential)

Regenerative brake
Electromagnetic brake
Mechanical brake

(km/h) 6

Brake systems

Maximum speed

Maximum continuous
Running distance
(6km/h, flat road)

(km) 25
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Fig.3 Layout of MonPal ML100
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Fig.4 Power train

Electromagnetic brake

Transmission

Rear wheel

Fig.5 Layout of power train
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Table 2 Specification of transmission

Type 3 parallel shafts reduction gear
Input revolution Forward: 0~2832

(rpm) Reverse: 0~983
Reduction ratio 29.3
Clutch type Constant mesh and manual separation
Dry weight (kg) 7.8
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Fig.6 Input shaft and gear
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Direction of molten metal flow
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Conventional rib
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Fig.7 Rib shape
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Clutch lever

__ Inverse taper

Fist
Counter reduction
shaft gear

Second reduction gear

Fig.8 Clutch
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Pinion Ell,
gear Pinion shaft
L
Differential ' -\Diff case
gear .

" Final driven gear

Driving force

Fitting reaction

force =
S
View Z Direction of force to pinion shaft
Fig.9 Differential
4.1.2.000
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Table 3 Specifications of motor

24/360
140x16 (31 slots)

Motor Rated power (V/W)
Armature (mm)

Winding Wave class B
Sensor | Revolution 2-phase magnetic pickup
Temperature Thermistor
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Battery Electric brake
< —> —»
i Motor
Key switch
Light switch Motor encoder

) . Motor temperature
Turn signal switch

Accelerator volume Indicator
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Control >
unit Horn
Speed volume
Head light
Direction switch
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-
Temperature Charge timer
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Fig.10 System diagram

Fig.11 Control unit
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Fig.12 Speed control system
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Table 4 Indication

Condition Indication Comment
Battery power 00000

Charging 00000

Error mode | JOI®] I ) Motor lock
Maintenance history | @ OO OO |Charge cycle: under 50
Headlight el I I J© Lighting on

@ Lighting on O Lighting off O Flashing

Fig.13 Control panel
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