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R 31#’11' D ’ﬁ Wﬁfith f x t 5 ?f %Smt e EDV 52 ulf'J PR
illing Dep idth.of cu ce to pene~ raw-bar p
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A — A - erag LA A . Unit draft speed
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Range 'ge . |Range| ge Range | age |[Range; age. | kg/Cm? |m/sec.
1 |i2—13.5 12.3 |25—26| 24;6 | 305 128.5-364| 32,2 40—125 70 0.229 0.44
2 |12—15| 13.2 P7—20 .19 250 (27—35.5 81 |50—01| 68 0.252 | 0.47
3 13—13.8 13 [18—24 21.6 288 30.5-364/ 31 ' |50—80|.71.5 0.252 | 0.51
4 13—18 |- 15.8 . {10—23| 16.3 232 26.2-35.5; 29.5 145—81| . T4 ’ 0,318 0.51
5 12.3-14.5 14 |17—23] 20.6 286 | 25—37 [ 33.5 150—110, 80 '0.28 0.45
| : |
MBI | | ’
Total ‘ 13,7 . 20,2 2712 1 31.4 72.5 I 0,266 0.47
Average, - | } : |




#10 -
; IOG: ¥4 Meon Valve
. ('. . \ .
a ] ..F .‘\W
o | -T- \\ ’/
g 50:1. ! | )
ﬂ' o ‘J { }
0} @ [©)
o Il ]
Soil resistance 32Kg 28Kg 36kg 21Kg 34.8Kg 81.7Kg
to penetration. ‘ . o U
B & «
S A
Cutting width. 25Cm 23Cm 26Cm - 20Cm 20Cm 17Cm

| EONBRH-CHHRRZAEREAES
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(Table 6-Lister field test results) : 0 ;7
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content same as table b) ﬁ 30 —
RBARA SRR RIS » S 110m (& sl Y
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1 d i - 0 s o
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test. The average loosing depth was 11Cm. B20~2 @ » @ s @=HI% T +BEEMA
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T aw-bar pu 3 :
Testing .;Lver age ?verage Ang}fe Average kg. P Average N
urrow urrow of |pushing hr# 8| Aforward |Remar!
Row No.| gepth | width  |TWTOW | area L ﬁnitﬁrysisjz speed
" m , - ' ec.
- Cm. Cm. (‘_’f Range Agwéera ltaﬁg?Cmﬁ m/eec t
T : ' | Kk E
1 25 63 101.2 788 | 45—111 70 ’ 0.089 0.693 Big
. i | wing |
| R B
2 23 63 107.6 | 715 | 51—135 87- 0.122 } 0.643 | Big
| wing
| ] R
3 24 63 105.4 756 | 80—150. 92 . 0,126 0.643 Small
o - o | _ | _| wing
A .
Total 24 - 63 104.7 754 83.2 0.112 | 0.665
average ] i
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HBFEI = H AR
Fig 21-Field test record for Lister draw-tar pull for testing row No.3
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(The average weeds:

In average,

row Space

6 plants/ 100Cm?

average Length of Jeaves: 12Cm, Average
length of roots 3.5Cm)
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Testing g om. Cutting Averags to penlggatlon wE | F ﬁf.ﬁ% 5llAverage Remark
Row i 8 ‘ T Cutting | | Umt forward
| g wWE | 43 B width area2 # B | & 1 [Range Average Qrgt Speed
i ®
) 5 Range ;Average Cm. Cm. Range Average {‘1‘3{3;7 C:::Ze m [sec.
B 7.34 o ‘ -
1 aﬁ§'6.5—~9\ e 32 \ 142 |19.5-34.8 25.4 47-132, 66 0.5 @ 0.5
lvator [(Center) AL ~ i B
b | |
2 Chisel| 8—10; 8.5 28 247 24—32 28 46-140) 93 0.385 | 0.57
Plow
| 28 |
ezl 2.5 | 1 , , BEEH
2’ | Chisel Incr- J@jnRB 28 | — —  40-106 57 — 0.714 [Repeated
plow | €as€¢ ! Increasel Cutting
of cut| of cut
w2 '
3 Chisel7.5—9, 8.5 28 238 26—40 | 34.4 r10-136 -84 0.353 | O. 526
plow
2 TR
, >7\ F 3
WP | Not in-
Total 8.5 | 98 | 248 | — | 20.2 | — | 88.5| 0.367-| 0.548 i cluded
Average ‘ ? | . Row
1,‘ ‘[ L No. 2/
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Fig25-Field test records for chisel plow of testing row No.2,
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Developing a multipurpose animal draw-bar

and 1ts interchangeable attachments.
: Summary
Due to the very complicated factors involved in motorizing farm implements, a
considerable time might still be needed in this country to completely substitude mechani-
cal power for animal power, evén though the tractors and power tillers are used very
successfully in some areas.
of further improving and developing animal draft tools should not be over looked.
This is not only for the economic and technical reasons, but also for speeding up a

Therefore, efficient utilization of animal power by means

full scale farm mechanization.
With regard to the demand of this study, a preliminary investigation has been



carried out on the present utilization of animal power for each hectare of major upland

crop farming in Taiwan, which is show in Table 2. Since the utilization of animal

power in the paddy field are limited in land preparation work only, therefore it will

not be included in this investigation. The total cultivated land in Taiwan is about 870,000

ha. bnt the planted area is around 1,701,000 ha. per year in total, among which 766,000

ha. are rice paddy, 935,000 ha are upland crops (Agricultural year book 1961). From

Table 2 rough results can be concluded as follow:

1. The utilization of animal power in Taiwan jis still mainly for land preparation.
The minor uses are making furrows and beds, Few animals are used for cultivating
and hilling; only digging work by applying plow for harvesting, Seeding and fertilizer
applying work use no animal power except furrow opening and soil covering.

2, The major upland farm draft implements are plow, knife harrow, tooth harrow,
tooth plow, lister, tooth cultivator as shown in the foot note of Table 2. Among
which, the moldboard plow is the most popular which provides for land preparation
and also does part of the work of making furrows, beds, hilling and digging. This
appears that the present working tools for making furrows, beds, hilling, and digging
still have not been specialized yet. Further improving and developing are expected.

3. The highest labor cost among the different items of farm work a2s shown in Table 2
are required by harvesting. For example harvesting peanuts in Taiwan requires 30 to
60 man—day/ha. The next is cultivating and hilling, which takes 10 to 30 man-day/
time/ha. It shows that if certain efficient animal tools can be introduced and
developed, lots of present farming labor can be suddenly saved.

4. The present planting and fertilizer applying methods are separated into three
different independent operations such as furrow opening, seed or fertilizer dropping,
and soil covering. Combining these 3 operation into one unit, a regular planting and
fertilizer applying machine can be used by applying animal power, a lot of labor,
can be easily saved, say 5 to 16 man-day/ha.

5. The construction and principles adopted by the most present animal draft tools are
improvable in many ways, not only based on raising eff1c1ency and improving life,
but also on the reducing of the first costs.

Three steps of improving animal draft implements have been taken by this study

1, Try to develop a multipurpose animal draw-bar (main frame of draft tool) with
interchangeable attachments instead of the conventional independent frame construc-
tion, without any interchangeability. The cost rate for main frame as shown in Table
3, are ranged from 22-92% with an average of 63-70%. It is obvious that if a com-
mon frame or a multipurpose draw-bar will be used, considerable money can be
saved from the present equipment.

2. Reconstruct the present draft tools into a changeable attachment and make proper
improvement if it is necessari.

3. Introduce and develop new draft tools for increasing the utilization of animal power
and reduce the labor cost from the present farming methods.

The draw-bar type animal draft implements have the following adventage:

1. Less expansive and more efficient than the present construction, eesy to stan-
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dardize for mass production. ,

2. One skill is needed for operating all the implements with a unified draw-bar frame
which is much easier than the indepeadent conventional type with different frame
and different operating skill needed. :

3. All the interchangeable attachments may either attach to the animal draw-ber or
small power tiller by usjug a special hitching method, if it is necessary. This flexible
construction will meet a wide range of present farm machinery market which will
benefit the present farm machinery industry to expand.

An ideal animal draft tool should meet the following basic requirements:

1. Light in weight, the present animal draft tools around 15 kg. average.

2. Stable and easy to operate.

3. Enough strength to protect its life. Buffalo working draft force ranges from 50 to
150 kg. with an average of 60 to 90 kg. The forward speed ranges from 0.45 to 0,70
m/sec. v

A trial design of animal draw-bar with 10 cm. depth adjustment has been completed
as shown in Figs. 1 and 8. which is constructed by iron tubing with reinforcing plate
on the beam (dimensjon shown in Figs. 1 and 2, ). The shape of the cross section
had been properly selected by calculaton as shown in Table 4, which shows that the
tube cross section may give the lightest weight and highest strength for bending and
torsion. The ultimate draft force of the designed draw-bar is 550 kg. and the weight
is 8 kg. »

The implements which may attach to this animal draw-bar are moldboard plow,
chiselplow, lister, planter, chemical fertilizer applying machine, all kinds of cultivator,
mulcher, dizger, static knife reaper etc. The implements which have been completed
for attaching to this draw-bar in this study are moldboard plow, chisel plow (instead
of conventional tooth plow); sweep-type cultivator, lister, as shown in Figs. 4 to 13.
The specification designes for all the attachments are 15 cm. depth 25 cm width of cut
for plow, 10 cm. depth, 28 cm. width of cut for chisel plow (need to apply more
than twice, if it is necessary), 8 cm depth of cut, in center, 4 cm. on side with a total
width of cut 30, 35 cm. for cultivator, the lister with a max. furrow size 30 cm. deep,
65 cm width on the top. The total weight of the animal draw-bar after attaching with
moldboard plow, chisel plow, cultivator and lister are 12.3 kg., 11.6 kg, 11.5 kg., 13.5
kg. respectively. The weight of conventional animal draft implements are; plow, 11-
15 kg., tooth plow, 15 kg., tooth cultivator, 7.5-15kg., lister 17 kg.

A performance test had been conducted on the University Farm, by using a self
made recording type dynamometer, which is shown in Figs 14-19. All the test data

are attached and shown in Tables 5-7, and Figs. 20-25. The results shows that the
average draw-bar pull for moldboard plow is 72.5 kg. (average cutting depth 14 cm.
and width 20.2 cm.), chisel plow 88.2 kg (average cutting depth 8 cm. width 28 cm.),
lister 83.2 kg. (average furrow depth 24 ¢m., top width 62 cm.), and cultivator 66 kg.

(cutting width 32 cm., depth 7.34 cm. in center and 3.34 cm. on side). The average

unit draft resistance for moldboard plow, lister, cultivator and chisel plow are 0.220

kg/cm?, 0,112 kg/cm.?, 0.463 kg/cm.?, and 0.367 kg/cm® respectively. The forward

—15 —



speed ranges from 0.44 m/sec. to 0.714 m/sec. The operator for conducting this test
was a commom farmer without receiving any training before, and all 'the tested
attachments performed very smoothly, which indicates that the stability .of =2ll the
attachments are quite good and less operating technics are needed. -
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