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Masanori TsucHrya : Studies on the cutting velocity of power tiller’s tines.
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Fig. 1. Power reguired in running

A-Akiyama crank type
F-Furukawa screw type
K-Kubota rotary type
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Fig. 2. The relation of the power reguired in working to the r.p.m. of tine’s shaft.
(Original diagrams obtained from this experimentation.) -
K- 1 Kubota rotary type with 16 “Nata” tines
K-1 Kubota rotary type with 8 “L?” tines.
A ' Akiyama crank type.
F Furukawa screw type.

37



38

IWBEAERE BF £28 B15

BE2BRHMCHEEINTH S, BRERLILBHOEEERAYBRELETT, LolE
ﬁk%nﬁﬁ<@iénfgé LHERTLDTEH D, MRABRREO—ELE 3R

B3k BWX 5 o LR

cm?

Total surface area of clods

N R =y — o 5 o el
$E v+ (cm) & rpm| 01 1~3 | 3~5 | 5~7 | 7~10 | 10< (cm?)
. 182 255 | 213 64 | 191 | 277 8940
Y 209 26 | 245 | 177 | 135 | 177 9270
LIN8 A 250 237 | 210 | 184 | 132 | 237 9000
&5 279 27.0 81 | 108 | 244 | 297 9000
- 320 262 | 167 | 238 | 238 95 _ 9200
. 182 285 | 286 | 228 | 172 58 10630
7 ® £ X 209 325 | 250 | 175 | 125 | 125 | 10700
> 2164 250 307 | 256 | 206 | 153 78 10450
o . 279 281 | 156 | 219 | 344 10700
- 320 312 | 208 | 178 | 156 | 134 11550
g7 | 151 | 182 91 | 212 61 | 303 7260
T A YK 116 154 | 204 | 180 | 154 77 | 231 | 7470
136 189 8.1 8.1 8.1 81 | 488°'| 7150
73 161 14 | 171 171 | 114 | 430 | 6320
215 160 | 280 8.0 8.0 400 | 7900
& gy & 36 | 147 | 88 | 118 | 118 | 236 | 293 | 6580
_ 408 162 | 135 | 135 189 | 379 | 6600
- 472 216 | 135 54 | 54 | 352 | 189 | 7730
. 472 240 | 80 | 140 | 180 | 160 | 200 | 7520
7R < K - ' N 12 K I l .68
A b e
] 104 o«
la - . ./.\.—._‘ 6‘8 ‘ “/ \ / 95 .
gl A —" 9.5 8- 73.9
61 ff—«//r”&\V7§ 6 ;
a 4.
100 200  So0 700 200 ~ 00
4 A R 2 F - 38
. .‘./'7 &
2y » Bl e il
70 29
8 ] ‘/. 65 8 1 s - L3 X 73
. ke x 7
&—_@_’—/’——@ ‘\./
6 E 64
“ . . 41 - \
350 200 250 . 700 750 200 250

r.p.m. of tine’s shaft

Fig. 3. The rate of size distribution. of clods. (It means the pulverization of soil)
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Fig: 4. The relation of the power to the cutting velocity of tine.
* (At working depth 13cm) )
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The relation of the speciﬁc resistance of soil to the running speed and cutting velocity.
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'Summary |

In Japan the power tillers, originéted in the rotary type imported from Europe:
about in 1923, are at present used more than 40,000, with the crank and the screw
types invented in Japan; and the number of the makers is over fifty. It seems the
use has been greatly extending with years. These three types are shown in the
picture.
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A-Akiyama crank type.

F-Furukawa screw type.
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K-Kubota rotary type.

45



ik

46 W RERE (BF H2E E15

The writer has studied about the relation of the power required to the depth of
tillage and working speed with the power reguired : the result of it has proved the
relation depends upon the number of revolutions per min. of tine. Therefore the writer
experimented how the peripheral speed, namely cutting velocity of tine, would influence
on the various characters of tillage. The results are as follows :

1) The power required increases linear proportionally with cutting velocity of
tine ; the larger tilling pitch is, the greater the power becomes. But the rate of the
power required i rather less comparing with the increasing rate of tilling pitch, as
shown in Fig. 4 and Fig. 6. (Note : Tilling pitch is the distance in cm. of advancing
of a ﬁller during one revolution of tine, and the numeral as 2,4, 6, --- in the figures
are tilling pitch.)

2) In the sandy loam with 36-39 % of water content the size distribution of
various clods by tillage is decided by tilling pitch, and the impact action by cutting
velocity has very little influence. (Note : In Fig. 3 the total surface area of clods is
the amount of each clod’s surface, and it means the rate of size distribution of
clods.)

3) Specific resistance of soils has been considered constant respectively acco-
rding to the kinds of soil, but the change is considerablly noticed by the change
of depth of tillage, working speed and cutting velocity, besides by the amount of
coil tilled.

4) In rotary type tillers, not only cutting velocity must be reduced but the
method of cutting soil more than twice during one revolution of tine shaft must be

contrived to get moderate size distribution of clods tiiled and lighten the power.
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