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Fig. 1. The diagram of the double speed co-axial planetary gear reducer.
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Fig. 2. The diagram of the over-load protection gear box.
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Fig. 3. The structure diagram of the first type chain trencher.
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Table 1. Relationship of loading and deformation of compressible helical spring

Spring length Deformation Loading
(mm) (mm) (kg)
64.0(Original) 0 0
59.0 5 22.5
54.0 10 50.0
49.0 15 77.9
44.0 20 107.3
39.0 25 140.8
36.0 28 163.8
35.5(Limiting) 28.5 173.0
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Fig. 4. The structure diagram of the second type chain trencher.
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Table 2. Testing results and the specification of the first type chain trencher for soft ginger

Items Specification
Power 8.5 Hp /2,000 rpm gasoline engine
Transmission 4 forward and 2 backward speeds
Wheel driving 2 wheels driving
Vehicle gross weights 250 kg
Machine dimens. L210cm, W 79 cm, H 109 cm
Tyres 3.50—7—4PRx4 (biwheel type)
Tread & wheel base 47-69 cm (adjustable), 94 cm
Min. turning radius 70 cm
Max. ditching depth 44 cm (about 30 cm when in moving)
Ditching width 15 cm (Fixed)
Max. operation speed 0.29 km/hr (in field)

4.91 km/hr (on road)

Working efficiency 2.27 min/ditch (L:10m, W:15cm, D:40cm)
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Table 3. Testing results and the spemﬁcatlon of the second type chain trencher for soft ginger

Items Specification
Power 10 Hp / 1,800 rpm gasoline engine
Transmission 2 forward and 4 backward speeds
Wheel driving 2 wheels driving
Vehicle gross weights 280 kg
Machine dimens. L212cm, W71 cm, H 113 cm
Tyres 3.50—7—4PRx4 (biwheel type)
Tread & wheel base 32-60 cm (adjustable), 110 cm
Min. turning radius 70 cm
Max. ditching depth 50 cm (about 29 cm when in moving)
Ditching width 15 cm (Fixed)
Max. operation speed 0.52 km/hr (in field)

2.98 km/hr (on road)

Working efficiency 1.28 min/ditch (L:10m, W:15cm, D:40cm)
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Table 4. Comparison of ground speed between on- road and in-field for the first type chain trencher

Ground speed

Transmission On road In field

High Low High Low

km/hr
First 1.40 0.83 - -
Second 491 2.90 - -
Reverse 1.71 1.04 0.49 0.29
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Table 5. Comparison of ground speed for the second type chain trencher

o Ground speed
Transmission ;
High gear Low gear
km/hr
First 0.86 0.52
Second 2.98 1.78
Reverse 1.03 0.63
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Table 6. Testing results and relatlonshlp of engine and all relative revolution and ground speed for the

first-type machine

) Planetary reducer Transmission Chain trencher
Engine speed ) ) Ground speed
revolution Input Output revolution
rpm rpm rpm rpm km/hr
1,200 485 431 340 194 0.19
1,400 567 504 398 227 0.22
1,600 635 564 442 254 0.26
1,800 721 640 504 288 0.29
2,000 800 712 564 321 0.33
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Table 7. Testing results and relationship of engine and all relative revolution and ground speed for the

second-type machine

Engine speed Driving shaft Chain-trencher revolution Ground speed
rpm rpm rpm km/hr
1,200 604 435 0.34
1,400 695 400 0.38
1,600 801 350 0.43
1,800 869 304 0.52
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Development and Testing of the Chain Trencher
for Soft Ginger'

Yun-Sheng Tien and Gwo-Wei Long’

ABSTRACT

The purpose of this research is to develop two prototype chain trenchers for soft
ginger growers to excavate ginger ditches by 10 m length, 40 cm depth and 15 cm width.
The first type machine is mounted on an 8.5 Hp cultivator. The orginal cultivating
mechanism was taken off and replaced by a chain-type trencher, also uses a new
developed double speed co-axial planetary reducer to slow down the field speed to 0.29
km/hr. Another over -load protection gear box is added in power line for prevention from
damage. When moving on road, the machine can be drived at 4.91 km/hr speed by
shifting the planet gear set to normal speed. The second type machine use same frame
with a bigger 10 Hp engine has the working speed of 0.52 km/hr. The 10 Hp engine is
mounted inversively to simplify transmission mechanism. Experimental results show that
the maximum ditch depth (not in moving) done by the first and second machine reach 44
cm and 50 cm in depth, and about 32 cm & 29 cm maximum when in moving and
trenching, and the working capacity of the trencher is about 2.27 minutes and 1.28
minutes as they dig a standard ditch. Preliminary estimation show that the working

efficiency of the first and second type machine is about 8 times and 13 times of labor.

Key words: soft ginger, chain trencher, trenching, ginger ditch.
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