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Slip meter for direct indication and its application to draft contol.
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Summary

In this paper, the slip indicator was designed and constructed for the purpose of monitoring the slip-
page of the tractor powered wheel during the operation of plowing and of applying the output signal to
control the draft force acting on the plow.

In the previous work conducted by one of the authors, two AC generators were attached to front and
rear wheels of the tractor to detect their rotational speed, and the slippage was calculated from the
output voltage signal proportional to the rotational speed of the wheels. In the use of this type of slip
sensor, some difficulty was found in adjusting and resetting the voltage corresponding to the zero
slippage, depending on the running gear prior to the operation. A different type of slip sensor was
therefore designed and constructed to remedy this disadvantage.

The photo-electric type pulse generator was used to detect the rotational speed of both front and
rear wheels through the mechanical amplification by use of gears to obtain the required numbers of
pulses per unit rotation of the wheel. The number of pulses generated from the wheels was con-
verted to the frequency and then to the voltage. This output voltage was compared to the set
voltage which corresponds to the set slippage. In turn this is properly determined from the relation-
ship between the slippage and the pulling froce expressing the different shape due to the soil condition
and running device. The difference between the output voltage and set voltage was amlified. Then the
relay connected to the hydraulic directional valve to control lifting and lowering the inplement mounted
on the three point linkage moved on off, depending on the voltage difference,

The slippage calculated from the difference indicated through the monitoring device mounted on the
platform located in front of operator’s seat. This monitoring device worked quite satisfactorily to help
the operator in knowing how much draft force was acting on the implement through the indicated value
of the slippage.

The field test was done to validate the accurate response and action of the implement under slip
draft control in two kinds of fields, sandy and paddy, after harvesting of rice.

Through the satisfactory result of the field experiments, it was observed that this type of slip draft
cotrol system deserided here would be possible to apply to a commercial tractor without much modifi-
cation and improvements.

No problems of cost, accuracy or durability for practical use were found,





