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Development of GX25 4-Stroke Engine for Handheld Equipment
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ABSTRACT

The multi-position 4-stroke engine, GX25, was
developed for the handheld equipment such as brush
cutter. The purpose of the development was to achieve
the weight and acceleration level equivalent to 2-stroke
engines and better startability than the current GX22/31.
The further modification was made to the Rotary Slinger
Pump Lubrication system developed for GX22/31, and
to achieve the lightweight composition, OHC structure
with the in-oil micro timing belt, the assembly locker
arm, and the sintering cam was adopted in order to fit
the valve train in the oil tank. As aresult of above
improvements, GX25 has 13% less weight, 13% more
displacement and 30% more power-weight ratio when
compared to GX22. Furthermore, the improved
decompression system has reduced the pull load and
enhanced startability. A newly developed acceleration
pump also achieved the 2-stroke revel acceleration than
2-stroke engines. In addition, matched with UMK425
brush cutter, the reduced inertial moment of lighter
engine makes it easier to swing the equipment.
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Fig. 1 External view of GX25
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Fig. 2 Comparison of engine size between GX25
and GX22
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Table 1 Engine specifications

Model GX25

Air cooled 4-stroke OHC

Engine type Single-cylinder
Bore x Stroke [mm] 35x 26
Displacement [cm?] 25
Compression ratio 8.0:1
Maximum power [kW/s] 0.81/116.7
Maximum torque [Nm/ s] 1.25/83.3

PTO shaft rotation Counterclockwise

Fuel type Unleaded gasoline
Fuel tank capacity [cm?] 550

Fuel consumption [g/kwWh] 340
Engine oil capacity [cm?] 80

Oil consumption [cm®/hr] 2

Ignition system Transistorized magneto

Starting system Recaoll

Lubrication
Dry mass [kg] 2.78
192 x 221 x 230

Crankcase pressure driven

Dimensions (L x W x H) [mm]

2stroke emission uncertified model
o 2stroke emission certified model
o 4stroke emission certified model
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<GX22/31> <GX25>

Fig. 4 Structural differences between GX22
and GX25
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attachment joint

Fig. 5 Cylinder block
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Fig. 7 Lubrication system
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Fig. 8 Rocker arm chamber
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Fig. 9 Valve train layout

Table 2 Belt specifications

Model GX25 GCV160
Belt length [mm] 320.6 533.4
Belt width [mm] 6 7
Maximum speed [s] 200 60
Drive pulley diameter [mm] 20.6 39.3
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Fig. 10 Rocker arm
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Fig. 11 Timing pulley
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Fig. 12 Exhaust decompression
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Fig. 14 Comparison of recoil pull-load
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Fig. 15 Acceleration pump on carburetor
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Fig. 16 Acceleration pump operation mechanism
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Fig. 17 Throttle response
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Fig. 18 UMKA425 in operation
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