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Fig. 1. The schematic drawing of the manure spreader after improved.
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2,200 rpm
19 km/hr
13 hp 18 hp
120 Ah
Table 1. The ground speed testing results of the manure spreader
*
Shifting . Ground speed (km/hr)
High gear Low gear
1 6.30 3.15
2 1191 6.00
3 18.95 9.65
R 6.10 3.01

* No spreading in this test set.

X X 185x145x50 cm

16
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130°

5~6m 4~5m

250~300 kg ?
50 cm
230°

Table 2. Testing results and specification of the manure spreader

Items Specification
Power unit 18 hp/2,400 rpm diesel engine
Transmission 6 forward and 2 backward speeds
Wheel drive 4 wheelsdrive
Dimension L 420 cm, W 185 cm, H 240 cm
Gross weights 1,700 kg

Ground clearance
Tires

Tread & Wheel base
Turning radius

Manure bin dimensions
Capacity

Spreader mechanism
Manure output
Spreading width
Operation speed

16 cm (Clearance of differential)
6.00~12x2 (front wheels)
6.00~12%4 (rear wheels)

121 cm 223 cm

Left 330 cm, Right 325 cm

L 185 cm, W 145 cm, H 50 cm
800 kg (1.4 m)

One beater and two horizontal triangular turn-plate for wide spreading

4 speeds
4~5m
3.15~18.95 km/hr




Table 3. Relationship of engine rotation and speeds of all relative mechanisms
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Engine Driving Manure conveyor (m/min) Beater  Turn-plate
rotation shaft rotation rotation
1 2 3 4
(rpm) (rpm) (rpm) (rpm)

1160(1)*  229(1) 0.47() 1.42(1) 2.16(2) 2.57(2) 69(1) 152(1)
1488(128) 296(129 0.60(128) 1740123 2.76(128) 3.21(12%) 85(123 190(12%)
1815(157) 362(158 0.73(1%) 2130150 3.37(1%5) 3.91(1%2 104(151) 229(151)
2224(192) 441(193) 0.89(190 2.60(183 4.11(190)  4.86(189 130(1.83) 287(189)
* Datas in parentheses are rati os between different speeds.

100 mx100 m (2,400 rpm)

2,224 rpm (4.86 m/min)
5
10 4.08 kg 5.10kg 4.72 kg
+10% 4.25kg 5.19kg +10% 9

1 90%

(

)
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Fig. 2. The testing results of spreading uniformity for the manure spreader.
a4 20t 1
4.5 1,000
600 7,200 9 3.15 km/hr
5m 4.94 hr 8~10 km/hr
500 m 3.99 hr (
) 0.95hr 7.2
340,000 ( ) 10
50 ha 5.25% 50%
2.25 2,500
Table 4. Economic analysis of the manure spreader Unit: NT$/ha
Items Depreciation Interest Maintenance Fuel Labor Total  Comparison

Machine spread 612 196 340 200 1,544 2,892 ( )4,308
L abor spread 7,200 7,200




4,308

Time {min)

23.1 min

2.7

19

2,892 7,200
59.8%
6,000 ( ) 155,400
750 kg
(D) 2.9 min
(B) (©)
( )
300 kg (

50 ha
2.2

Testing code

Fig. 3. The testing results by different kinds of loading.
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Company.



Thelmprovement and Experiment of a
Sdf-propelled Manure Spreader with Hydraulic
Hoist*

Gwo-Wei Long and Yun-Sheng Tien?

ABSTRACT

The design and manufacturing of this self-propelled manure spreader with hydraulic
hanger was based on the previous experience and research of the manure spreader on
power carrier. This spreader can be used not only for small pack of fertilizer but also for
extra large pack of fertilizer. The testing results show that the capacity of this machineis
800 kg and the spreading width can reach 4-5 meters with very uniform spreading quality.
The machine use an 18 hp diesel engine with a four-wheel-drive transmission in 6 forward
and 2 backward speeds. The hydraulic hoist is designed for assisting the operation of
loading fertilizer. The use of the machine can save about 60% of labor cost and the
efficiency is over 7 times higher than spreading manually. The loading efficiency can be
raised upto 2 times than full labor loading when the hydraulic hoist is used as assistance
tool. Certainly, this excellent machine is very easy and convenient to operate and in high
mobility that would suit small field in Taiwan.

Key words: spreader, organic fertilizer, turn-plate spreading, hydraulic hoist.

! Contribution No. 0513 from Taichung DAIS.
Associate Agricultural Engineer and Assistant of Taichung DAIS, respectively.



