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Abstract. This work presents an electronic board microcontroller to automatically adjust the angle of inclination of
sieve of a machine harvester grains. The system uses an inclinometer sensor device such as varying the angle between
-20 to +20 degrees and provides an analog output 4-20 mA. The signal is conditioned through a converter circuit
current to a voltage from an operational amplifier circuit and has a transfer rate of the output signal with the input
signal is linear and adjustable. The output signal voltage is applied directly to the analog input of a programmable
integrated circuit. An operating system, through a task manager, is responsible for interpreting these values, make
corrections according to a specific algorithm and show results in a liquid crystal display. The conditioned signal is
amplified and a drive circuit power solid-state drives a directional solenoid valve causing the two cylinders act to
correct the angle of the sieve. Initial tests indicate that the system is able to correct the convenience of tilt angle of the
land by compensating for uneven ground crops.
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1. INTRODUCTION

This paper presents the theoretical and experimetidy of a system for automatically adjusting tggle of
inclination of sieve of a machine harvester graifibere are different types and possibilities of lengenting
inclinometers which can be used to correct forataons in agricultural areas of relief and stabilthe operation of
equipment, as shown Leite et al. (2010).

A modern harvester machine match a set of opesatiod processes capable of harvesting, threshohgeparating
grain and return to the soil residue straw, stentslaaves of the crop. However, on rough terraim maesent a grain
losses due to the process of waste separation enedls are not completely automated. Despite najeances in
control engineering and computing, the basic opmraif the harvester has remained unchanged foympears since
its invention. The sieves are made of a metal frangk can contain many lines or fingers near eaabrptesponsible
for selecting and adjusting the control of the mat¢hat can pass through them. In a harvesteesieonsist of a metal
frame and can contain many lines or "fingers" rezarh other, responsible for selecting and adjustiagcontrol of the
material that can pass through them. Typically, dngle of the spacing of these lines is the perébctice that
determines the size of the material and, therefdeaning of grain.

In order to optimize the effects of grain loss ionrautomatic machines, due to lack of control & #ngle of
inclination of sieve set, we developed a microadtdér board that is found in tests on a prototymndh at the
Laboratory of Automation Northwest Regional Univgrof Rio Grande do Sul. A schematic view of tHecgronic
card developed is shown in Fig. 1.
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Figure 1. Functional schematic view of the eledtraard

The operating system makes corrections according $pecific algorithm, shows the results in a ligarystal
display and drives the power circuit by controllitige angle of inclination of the sieves by meandwad hydraulic
cylinders. At this signal the control angle of ingltion can also be done manually by a key.

2. DEVELOPMENT OF CIRCUITSAND PRINCIPLES OF OPERATION

In this work the set developed as a device us#sseihsor with variation of angle between -20 #0+degrees and
provides an analog output 4-20 mA. The signal iaditioned through a converter circuit current tdtage the
accordance with fig. 2. This circuit takes advastafjthe current tilt sensor generating an elegtnoltage that varies
linearly with input current. The converter was asBked from an operational amplifier circuit haviagransfer rate of
the output signal with the input signal is lineadadjustable.
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Figure 2. Electrical diagram of the converter

Figure 3 shows photograph of the circuit assembled.
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Figure 3. Photograph of circuit voltage to curremiverter

The output signal voltage is applied directly te @nalog input of a PIC (programmable integratedud). An
operating system, through a task manager, is regerfor interpreting these values. One featurthefmanagement
system is that it incorporates its own clock injooition with the tasks to be performed on eacermpt made by the
tilt sensor or external interrupts.

Figure 4 shows a photograph of the signal condiigrircuit prototyped in our laboratory. This aifchas as a
main microcontroller core and peripheral circuitels as LCD, memory and serial interface for commcaton with
PC. This circuit was developed based on the woflkagia et al. (1999).

~ -

Figure 4. Photograph of the signal conditioninguwiirand liquid crystal display

The working principle of real-time operating syst@mludes the use of the ALU (Arithmetic Logic Undf the
microcontroller and its processing capacity, ie sipeed of processing program instructions. Theeenaany tasks
performed by the platform, based on a time intecadlled tick time this system operational. Hatikeak (2008) have
used in your works a PIC to get data from an acatts sensor and controlling an autonomous vehithese
microcontrollers have different characteristics and widely employed in control systems and int&ato simplify
circuits in accordance with Souza et al. (2003pun study these circuits and software are alsd.use

We have developed a program using some of thess.itie this case, the program that controls whathach tasks
can be performed is called scheduler. The sche@tlgho chooses the placement of tasks to perfortveho defines
who stops and starts operations control.

Figure 5 shows the test structure designed in Calbdimplemented. This structure was mounted oel giates
and cylinders hydraulic actuators are commercial.
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Figure 5. Test structure showing the cylinders
We also assembled a circuit for driving power usigys and solenoids to work set with system.
3. RESULTSAND DISCUSSION

The initials tests were performed on a prototypechein a room at 300 K. The results of converting turrent
signal to angle of inclination are shown in Fig@re
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Figure 6. Output current of the converter circuiitd for different angle of inclinations

The results show an almost linear behavior of theverter circuit as was expected. These charatitsrigre
consistent with those provided by most of thestihsors.

We have developed a set-up to measure the eldcuidtmge correspondent of each angle of inclimatio
incrementally in the room temperature. The expentadecurve obtained for these measures is showEdjiri/.
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Figure 7. Curve characteristic of the current versiectrical voltage in the converter.

The motivation of this study is to evaluate the emdial application of tilt sensors in precision iaglure,
considering that most machines are base on nomratito system. However, we have developed a setirted circuit
boards and built a program or operating systemveduate the performance of an agricultural harvesieve. Our
prototype is currently being tested in a laboratoepch.

4. CONCLUSION

This paper presented an initial study and circtotgtype that is being developed at the laboratoriynplement an
automatic control of the angle of inclination oé&s in harvesters. Our work aims to serve smatidas who already
have non-automatic machines.

The experimental and theoretical analyses made fbrhe circuit are a preliminary study to undenstahe
influence of electrical voltage on the performantéhe sensor using. In future work new resultsutdhde presented.
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