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Fig. 1. The first step: move out the original cargo deck from the power carrier.
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Fig. 2. The second step: add on a 2-split-end power-take-off transmission shafts in the chassis (topview).
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Fig. 3. Final step: assembling the manure bin and spreading head together on the carrier.
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Fig. 4. The three-point-view of the manure spreader on power carrier.
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Fig. 5. The schemetlc diagram of the intermittant driving mechanism for the manure conveyor.
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Table 1. Specification of the testlng results of the manure spreader/carrier

Items Specification
Power 13 Hp /2,000 rpm diesel engine
Transmission 6 forward and 2 backward speeds
Wheel driving 4 wheels driving
Ground clearance 16 cm (Clearance of differential)
Tread & Wheel base 125 cm, 230 cm
Turning radius Left 269 cm, Right 275 cm
Tyres 5.00-12-4PR x 4
Manure bin dimens L 205 cm, W 131 cm, H 45 cm
Capacity 800 kg or 1.4 m’
Spreader mechanism One beater and two horizontal triangular turnplate for wide spreading
Manure output 4 speeds
Spreading width 6~8 m
Rear sprd. Length 5.6 m
Operation speed 3.6~14.4 km/hr
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Table 2. Testing results and relationship of engine speeds and speeds of all relative mechanisms

Engine Driving Eccentric Manure Conveyor Beater  Turnplate
speed shaft wheel 1 2 3 4 speed speed
rpm rpm rpm M/MIN --=-==-=-==-=--=--—- rpm rpm
1,400 233 194 2.42 3.15 3.90 4.84 237 294
1,600 265 220 2.79 3.71 4.62 5.66 267 333
1,800 298 247 3.19 4.34 541 7.32 300 371
2,000 332 275 3.68 5.23 6.67 9.23 336 415
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Fig. 6. The cross section view of the spreading manure in stationary test.
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Table 3. The relation of spreading quantity and width under different setting of manure conveyor

Manure conveyor

- Spreading width Spreading quantity
Setting speed
m/min m ton/min
- 3.19 6.0 0.29
= 4.34 6.6 0.38
= 541 7.2 0.49
pH 7.32 8.0 0.62

» [l I T R R
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Table 4. The spreading results by different kinds of manure

H> #&m ”

L Manure material’
Testing items

(A) (B) © (D)
Conveyor speed (m/min) 541 541 5.39 5.40
Turnplate speed (rpm) 375 373 365 370
Beater speed (rpm) 309 301 283 306
Spreading width (m) 7.3 7.2 7.0 7.2
Cutting (eyes judgement) Fine Fine Acceptable Fine

' (A) Hog feces (B) Calcite + Hog feces (C) Dairy manure + rice straw (D) Matured chicken droppings
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Table 5. The ground speed testing results

pe Ground speed
Shifting ;
High gear Low gear
km/hr

First 9.0 4.2
Second 14.4 8.3
Third 2 12.0
Back' 6.4 3.6

! No spreading in this test set.
% Power is not enough in this speed.
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Fig. 7. Comparison of turning radius between the power manure spreader/carrier and towed manure
spreaders.
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Fig. 8. Comparison of total length between the power manure spreader/carrier and a towed manure

spreader.
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Table 6. Comparison of spreading efficiency between labor and machinery works

Rt}

Machinery operation time (min) Laboring time
Item Setting of manure conveyor (by 1 man and 1
1 2 3 4 woman worker)
Spreading 12.1 7.3 6.1 52 66.3
Loading 11.8 11.8 11.8 11.8 120.5
Other 16.3 16.3 16.3 16.3 148.4

Subtotal 40.2 354 34.2 33.3 335.2
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The Development and Testing of the Manure
Spreader on Power Carrier’

Gwo-Wei Long and Yun-Sheng Tien’

ABSTRACT

The developed manure spreader on power carrier is reformed from a farm land
power carrier, which is very popular in Taiwan's farm village. The original carrier's cargo
deck was taken away and replaced by two blocks, a manure bin with scraper and a
spreading head. When the spreader is not in use, the spreading head can be moved out in
about 5~10 minutes without special tools, and then the machine is changed into a normal
power carrier for multipurpose use. The machine uses 13 hp diesel engine, 4 wheels
driven and has 6 forward/2 backward speeds. The loading capacity is about 800 kgs and
spreading width is 6~8 m. The operation ground speed is widely ranged from 3.6 to 14.4
km/hr with 4 speeds control of manure output. Manure could be uniformly spreaded in
fine form by this effective machine. The 405 cm total length and 2.7 m turning radius are
far lower and better than traditional towed manure spreader, so the machine is very easy
and convenient to operate and in high movability to suit small fields in Taiwan. The
testing results showed that the machine is 9 to 10 times higher than labor in performance.
The original objective and design of the machine had been reached but still needs to

check out it's durability and strength of all mechanism in several long time runs.

Key words: spreader, manure, turnplate spreading, mulitpurpose operation.

! Contribution No. 0330 from Taichung DAIS.
? Assistant Engineer and Assistant of Taichung DAIS, respectively.



