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Abstract

In India, rice is one of the main foods. Lots of farmer grows rice in their farm. Number of processes is required to take rice from
its crop. Threshing and winnowing is one of the creepy parts in it. Rice threshing and winnowing is done by manually (by labor)
mostly. The labor cost is now a day’s increasing rapidly for both threshing and winnowing processes. Separate machines are
available for threshing and winnowing. So in this research a machine is developed for both threshing and winnowing purpose.
Generally, farmer use remaining bunch of rice straw to feed their cattle. In normal threshing machine it is crushed. The machine is
developed in such a way that rice straw remains intact after threshing and winnowing, so it can be used to feed cattle.
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I. INTRODUCTION

Rice threshing is the process of separating the grain from the straw. It can be either done by hand, by using a treadle thresher or
mechanized. [1] Winnowing is the process of removing lighter materials such as unfilled grains, chaff, weed seeds, and straw. In
manual winnowing process simply rice is fall on earth and unwanted elements are separated against the high wind speed. To
improve efficiency a blower or an air fan can be used. However, winnowing recovers only the heavier grains. Other heavy particles
like heavier weed seeds, off types, stones and dirt might still be included in the rice [2]. There are two methods of threshing Manual
and machine threshing. The common method for manual threshing is hand beating against an object, treading, or by holding the
crop against a rotating drum with spikes or rasp bars [3]. A threshing machine or thresher is piece of farm equipment that threshes
rice grain that removes the seeds from the stalks and husks. It does so by bearing the plant to make the seeds fallout [5]. For
winnowing a blower or an air fan can be used. Winnowing recovers only the heavier grains. Other heavy particles like heavier
weed seeds, off types, stones and dirt might still be included in the rice [6].

Il. LITERATURE SURVEY

Emmanuel Beauttah Kinyor Mutai et al. [7] has developed [2018] a Pedal Powered Paddy for threshing, separating, and cleaning
rice paddies. Threshing operation was achieved by rotational motion of a cylinder fitted with beater spikes above a stationary grid
which results in the removal of the paddies from the bulk straws. Threshing was efficient for moisture content between 20% and
23%. Total power required by the machine was 84 watts operating at 400 rpm. This power was produced through human operated
pedal mechanism. Performance test revealed that the efficiency of the machine was 92% with a through put of 90 kg per hour.
Ouézou Yaovi Azouma et al [8] has designed and tested a machine to mechanize threshing process, a throw-in type thresher JEP
based on a prototype of a thresher made by IRRI (International Rice Research Institute). The wind board was modified after testing
to enhance threshing quality. Also, in place of welding the whole machine was joined by bolts, nuts and rivets for easy assembling
and disassembling. Output capacity from the performance test on the machine was 316 kg/hr at a moisture content of 21%wb (wet
base) for IR28 rice variety. This could attain 350-400 kg/hr when both, the speed and the feeding speed increase. The overall results
are impressive and it will help improve drudgery and threshing challenges with small scale farmers.

111. CONSTRUCTION

The structure of machine is made from C channel and L channel. Rice threshing and winnowing machine consist of 1.5 H.P. A.C.
motor, pulleys, threshing drum, casing, belt, bearing block, channels, and angles. Threshing drum is located at the top of the
machine which is driven by motor with the use of belt and pulley arrangement. The fan is located at the bottom of the machine
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which is directly coupled with motor shaft. Casing is provided over the threshing drum to direct the threshed grains. Top cover is
provided as guard. This is the specification of machine: Length of drum = 900 mm, Diameter of drum = 228 mm, Number of
teeth on drum =156, Power =1.5 HP, Speed =1440 rpm, Diameter of motor pulley =50.8 mm
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Fig. 1: Computer model of Rice threshing and winnowing machine.

A. Working

Motor is connected with the threshing drum by belt pulley arrangement and fan is directly mounted on motor shaft. When motor
is rotated both the fan and threshing drum rotates. When the bundle of rice straw is feeded to the threshing the teeth on the drum
strike with grains so grains gets separated from straw. The grains are guided by the hopper and goes in downward direction. By
means of air coming from the fan the unfiled grains, straw particles and dust gets separated from the clean rice grain. Clean rice
grain is collected at the bottom of the machine.

IV. RESULT & DISCUSSION

Based on three trial followings are the results. The table shows how much time is consumed in manual and machining processes
when two labor are used. It shows that by using this machine too much time is saved compare to manual process.
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Fig. 3. Rice after threshing and winnowing trial 1, trial 2 & trial 3

Table-1
Rice after threshing and winnowing time comparison of manual and machine

Rice threshing and winnowing (carried for 100 bundle) | Manual | Machine
Trial 1 1.25 hr 7 min
Trial 2 1.20 hr | 7.20 min
Trial 3 1.30 hr | 7.43 min
Average 1.25hr | 7.21 min

Calculation for machine efficiency, machine output, machine capacity: Weight of grains in 1 bundle = 0.223 kg , Number of
ndle threshed in 1 minute = 14, Number of bundle threshed in 60 minute = 840, Weight of grains in 840 bundles = 196.056 kg,

Weight of clean grains = 176.4 kg , Weight of threshed grains = 196.056 kg.
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V. CONCLUSION & FUTURE SCOPE

machine is developed for combined operation of rice threshing and winnowing. In this machine rice threshing and winnowing

both processes can be done simultaneously. Generally, two separate machines are available for rice threshing and winnowing
process. This machine reduces number of labor, labor cost and time consumed for rice threshing and winnowing processes. In
future an automatic feeding system, automatic rice collecting system and automatic packaging system to automate completely.
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