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On the Estimation of the amount of Work required
for Operating the Agricultural Machines

Shunzo Expo, Isao NisHIMURA, Akira Sasao

The estimation of the amount of work of a tractor and combine operator is prere-
quisite to designing and manufacturing of those machines. But the amount of work
depends entirely upon the variable loads to the machinery changed by various kinds
of the conditions of the crops, soil, and climate etc. Therefore, the direct mesuring
of the amount of work is usually difficult. The following experimental results used
to estimate the amount indirectly.

1) Pulse rate increased greatly for 1 minute from the start of the experiment and
the increasing rate was slow.

2) The increasing rate was parallel to R.M.R.

3) Between the pulse rate and R.M.R a close correlation existed.

4) Between the comsumption of oxgen by operator’s breathing and the pulse rate,
a quadratic relation was recognized.

5) Also the relation between the pulse rate and the quotient obtained by dividing
the oxgen consumption by the body surface area of an operator was quadratic.

6) The working efficiency had one point of maximum value for the increasing R.
M.R.

7) The pulse rate of an operator under working in the field must be measured.
From the afore-mentioned results, obtained previously in the laboratory, the working
amount can be estimated.
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Fig. 1. Schematic diagram to measure the working rate of the operator
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Fig. 2. Rebuilt bicycle to the load meter
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Fig. 3. Increasing rate of pulse vs. the duration of pedaling
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Fig. 5. Increasing rate of pulse vs. R.M.R
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Fig. 11. Method 2 of estlmating the work rate
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