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Development of a Potato Harvester for Tractors
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Summary

The purpose of this study was to develope a potato combine which can be attached to and controlled

by three-point hitch of tractors. A vibrating mechanism was designed and constructed to dig potatoes,

and to evaluate the effects of vibration on the potato harvesting performance of the test machine, potato

separation from soil, harvesting loss, and damage to the potatoes. Three types of potato pick-up mecha-

nisms were constructed and tested.

Digging performance and material flow on the blade were improved as the vibrating amplitude and

frequency increased and as the travel speed decreased. The sum of unrecovered and damaged potatoes

was up to 7.8%.

Three pick-up devices were not found to be useful by failing to elevate about 30% of dug potatoes

to a given height.
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B4 A (Cone index) 2 FA3H7] Y38t AH
16mm, UH 3 645cm, Y] FA| 7} 30°%0 B
FEPAY AR7E AT BdA" &
AL AL B3 Qe F5Y TR 2
oA T2 E 207 M FAsH. Y A
g2 A% BYUHole FEY Ao 2 iE
10cm7+#] LA 3HA A sAc AHEF] B
AL 3ot FelEeln BT TR 120+ 1
7% (wbh.), RR71UEE 154+ 042 g/em, $3)
78132 18.639+ 0.38N/m o]t A &
Fe gmz st en Yol stk 23]
W ale] AYgg AUk

2) SFEAME U SHESMUE
ZHE&AEL AF7Z Z2AE ZHT F X
Hol| 2§ AE £02 F¢ RolA FFS
2233 B¢ 4o B3A Edl) 2Fo] 5HA
g Ay e ol &sto 343 g, FF
ol gt £AE 7ol FPUE LR FitE
At

FAEHEL BASHA A 7719 AFol o
s £48 2R ol Ae Tl B3 $
ABHnzH E4E AR FFL F T
W FYRE LT VAR

3) TE, s, Agss

273 74mm, A F 3,-6, 9mme} A4
2 134 AR F, 9% Ao AE
Hels AFo 2 HY L Yt IF
ol 450 ¢l 583X ¥
718 ol &d) AL e EE
19] W78 273te] WA ).

]
o

% oge o

o
2

B =

—

N s 4 R oo¥
dr
(g ot

(K oo

b
o3

Table 1. Amplitude, frequency, and travel
speeds of the experimental potato dig-

ger blade.

Variables Levels
Amplitude(mm) 30 |60 |90
Frequency(Hz) 44 |55 |73
Travel speed(Km/hr) | 0.89 | 1.18 | 1.50
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Table 2. Observed results of the digger blade performance.

Amplitude Frequency Speed Results A= wA/V,

X

0.98
1.24
1.64
0.74
0.94
1.24
0.59
0.75
1.00
0.65
0.83
1.09
0.49
0.63
0.83
0.40
0.50
0.66
0.33
041
0.55
0.25
0.31
041
0.20
0.25
0.36
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Note : Amplitude Frequency Speed Results
H: 9mm H: 73Hz H ! 1.50Km/h O : Acceptable operation
M:6mm M:55Hz M 1.18Km/h A I Poor digging but good
L : 3mm L:44Hz L : 0.89Km/h material flow
X Impossible forward travel
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Table 3. Harvesting loss( %) of potatoes harve-
sted by the digger blade.

Frequency(Hz) Traditional
- 73 | 55 [Mean
Amplitude(mm) Harvest
178 110
9 491
269 | 758
9.20 | 5.18 6.83
6 7.01
1.75 [11.90
Mean 386 | 8.06] 596
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Table 4. Harvesting damage(%) of potatoes
harvested by the digger blade.

Frequency(Hz) Traditional
- 73 | 55 (Mean
Amplitude(mm) Harvest
1284 1.28
9 353
0 |0
o |0 9.84
6 0.11
0 |044
Mean 321} 043 182
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