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Studies on the Hill Side Tractor

Test result using counter-weight equipment to

improve reverse climbing ability on a steep-slope field

TAKEMI MACHIDA

Usually the construction of field reclamation, grass land development and reclamation
on improved slopes, are carried out by using a track-type vehicle travelling in forward and
reverse directions using a shuttle motion.

But on the steep slope, land reclamation work is done using only the forward gear. Con-
sequently, cycle time is increased according to the slope inclination, due to limited climbing
ability in reverse.

If the reverse climbing performance on steep slopes is improved to surpass that of the
forward gear, it is expected that the total construction work on a steep-slope field will change
to a more efficient level.

For this reason, the main items in this study was the improvement of a vehicle’s reverse
climbing performance by shifting the gravity center using counter-weight equipment which is
attached to the vehicle’s rear.

The dynamic weight distribution under the track was measured by a smoll load cell
which is mounted on the top point of the track shoe bolt. It was recorded by a data recorder
under actual work conditions, analyzed and calculated by a micro-computer (SORD ACE-100)
in a laboratory and compared with the calculated static gravity condition.

In testing, it was found that there was an improvement in the reverse climbing perform-
ance and the optimum gravity center shifted 1/3 of the distance from upper sprocket of the

track, while using the counter-weight equipment.
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It was also noted that the static condition was equal to that of a regular track’s static
condition on unsloped land.

In our test under actual field conditions, using a Caterpiller model D4L, it was able to
climb efficiently in the 1st reverse gear adjusting the counter-weight so that the center of
gravity was 1/3 of the distance from the upper sprocket. (see fig. 7 chart) It shows the per-
formance while climbing a 36° slope in reverse.

As a result of this test, it was found that by using a counter-weight attachment on the
rear of a bulldozer climbing in reverse uphill, when properly balanced, the gravity center

improve and increased the climbind ability.

(Sci. Rep. Fac. Agr. Ibaraki Univ., No.31, 69 ~ 78, 1983)
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RS , OS 0.576 &= 0.046 | 0.562 4 0.038 | 0.574 +0.075 | 0.633 & 0.073
RT1, OT1 | 0.588 - 0.039 | 0.750 &= 0.065 | 0.756 =+ 0.041 | 0.730 = 0.116
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HEE A1 a3 VvOEBRR

K Rl R ® | & E | BASEE | mmSER | B 8 | BREEX
" RS 53.9 ¢ 119.9 ¢ 24.9 cm 0.2 cm 1.8 cm 7.2
1 | RT1 47.5 122.8 17.9 0.5 1.7 9.2
5 | rrs 57.1 149.5 15.9 0.7 2.0 12.9
% RT7 61.2 166.5 15. 4 0.7 2.3 14.8
% | os 50.7 162.6 20. 9 0.4 1.3 6.5
;jﬁ; oT1 59.3 161.7 17.2 0.5 1.7 9.8
B | or3 65.1 182.4 16.0 0.6 2.1 13. 4
OT7 55.0 138.4 14.5 0. 4 2.2 15.0
RS 395.5 374.8 30.9 7.0 4.2 13. 6
2 | Rrl 346.3 415.5 27.6 7.4 4.3 16. 1
B | rT3 410.3 457.3 24.6 7.8 4.7 19. 1
E | rr7 390.5 482.0 22.4 8.4 4.6 21.2
% 0s 488.0 479.3 26. 5 5.4 4.9 19.0
# | oT1 464.8 523.3 25.1 5.8 5.1 20. 6
% 1 ors 488.8 529.0 22.3 6.4 5.2 23.4
= | ort 478.8 525.8 21.8 5.7 5.2 2.2
RS 850.5 537.8 38.4 11.8 5.4 14. 4
Z | r11 818.7 551.8 36.1 13.1 5.8 16.3
_g% RT3 827.3 567.3 31.9 12.6 6.0 19.3
£ | rRTT 784.5 587.0 28.6 12.4 6.1 21.6
%‘ 0S 969.8 583.8 30.8 9.0 6.4 21.0
% | oT1 1,111.7 '659.8 32.2 12.0 6.8 21.4
% 1 ors | 10737 629.7 29.7 12.5 6.8 23.6
~ | ot 1,078.7 647.5 28.6 11. 4 7.0 25.0
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RT1 95 5 0 65 10 25 80 3 17
RT3 75 25 5 15 80 5 27 67 6
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OT3 50 50 5 30 70 0 50 47 3
OT7 25 75 0 0 100 0 7 90 7
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Studies on the Relation between Soil Hardness and

the Underground Part Shape of Root Vegetables

1. On the root shape of Japanese radish

SnHojr Mornzumi and Kazujr OsakI

The tread pressure by tractor wheels creates soil compaction and the increase of soil
hardness. These phenomena become various problems on the cultivation of root vegetables.
It is the purpose of this study to investigate the relation between soil hardness and the under-
ground part shape of root vegetables. This paper deals with the root shape of Japanese
radish.

The results were as follows.
1)  The root diameter and root shape index (root diameter,root length X 100) increased in
proportion to the increase of soil hardness. The negative correlation was observed between
root length and soil hardness. These results signify to produce slender root shape by the
decrease of soil hardness band thickset root shape by the increase of soil hardness.
2) It was conjectured that the peculiar root shape of variety deformed under the influence
of soil hardness and the influence differed between two varieties.
3)  The statistical analysis of root length, root diameter and root shape index was conducted
between four experimental plots. In the results of this analysis, it was infered that the soil
hardness influenced the root shape of radish.
4)  The ratio of normal root reduced significantly from the plots above the dry bulk density
of 0.750+0.065g/cm®* and the Yamanaka’s meter index of 14-18mm (cone index of SR-2 type;
4.2-7.5kg/cm?). Therefore, it is necessary to loosen compacted soil under the aforesaid values in

the cultivation of radish.

(Sci. Rep. Fac. Agr. Ibaraki Univ.,, No.31, 79 ~ 87, 1983)



