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On the Evaluation of the Steering Labor of Tractor Operator

Shunzo ExDpO, Isao NIisHIMURA, Akira SAsao

Experimental works were carried to evaluate the amount of steering labor of a
tractor operator. The torque meter to measure the steering torque was attached to
the steering wheel of the tractor, and the operator’s energy comsumption was calcu-
lated by the analysis of the breathing air. At the same time pulse rate and breathing
rate were recorded by FM telemeter,

1. The operator’s pulse rate and breathing rate were parallel to the “Relative Me-
tabolic Ratio” (R.M.R) of steering labor.

2. Efficiency of steeing labor was calculated as the ratio of the amount of steering
labor to operator’s consumption. These efficiencies increased with R.M.R.

3. Standard deviation, coefficient of variation, and correlation coefficient verified
variance among different steerings.

4. Auto correlation coefficient of steering horse-power showed characteristics of the
steering labor.

5. Amplitude and phase-angle in the harmonic analysis of steering labor characteri-
sed the steering torque and angle.
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Table 1. Tractor speeds on experiment

NAME of : RPM of Change of Speed of
Experiment Name of tractor tractor Engine transmission tractor (m/sec)
FIAT 1500 FIAT 415 1500 4th 1.39
FIAT 1000 FIAT 415 1000 4th 0.93
SHIBAURA 4 SHIBAURA S1100 2000 4th 1.65
SHIBAURA 3 SHIBAURA $1100 2000 3rd 1.19
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Fig. 3. A sample of the record of steering torque and angle
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Fig. 4. Heart and breating rate of operator depend on R. M.R
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Fig. 5. Efficiency of operator’s steering labor
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Fig. 6. Deviation of steering torque and angle
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Auto correlation coefficient of steering horse power

Auto correlation coefficient of steering horse power
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Fig. 7-1. Correlograms of steering horse power
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Fig. 7-3. Correlograms of steering horse power
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Table 2. Amplitude and phase angle in the harmonic analysis of steering angle

\‘:I‘orque & Angle Torque Angle
C oo
Name of
. Operator C ® C @
Expenment\ |
N | 0.74 63.6 518.63 0.6
FIAT 1500 1 0.88 35.7 580. 09 -27.5
M 0.83 72. 4 489.17 27.9
N 0.59 39.2 453.18 —19.5
FIAT 1000 I 0.71 51.9 474.29 —13.1
M 0.83 32.8 556. 09 —12.9
N 0.76 ‘ 70.0 241.43 16.7
SHIBAURA 4 I 0.95 31.0 273.93 —33.3
M 1.03 74.6 255. 79 24 9
N 0.85 26.1 287.94 —30.9
SHIBAURA 3 I 0.73 33.9 241.72 —31.9
M 0.78 60.7 278.49 11.6

Table 3. Mean Value of amplitude and phase angle in the harmonic analysis
of steeing horse power

\\\ Cr, @ Cr @

Name of tractor \\ Torque Angle Torque Angle
SHIBAURA 4 0.91 257.1 58.5 2.8
FIAT 1500 0.82 529.3 57.2 0.3
SHIBAURA 3 0.79 269. 4 40.2 —-17.1
FIAT 1000 0.71 404.5 41.3 ~13.2
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