


DESIGN, DEVELOPMENT AND PERFORMANCE EVALUATION OF A MOBILE MOTORIZED RICE THRESHING MACHINE

ABSTRACT[bookmark: _GoBack]Aim and Objectives of the Project: The goal of this work is to enhance the production efficiency of a rice threshing machine by making appropriate modifications to the design of the current model. The study aims to develop a mobile, motorized rice threshing machine that delivers high performance and quality output while minimizing time and cost.
Study Design: The Sieve holes was made to enter each grain of rice given room for adequate passage of the grains, Suspending the sieve with relief springs to enable it sieve during vibration and also proper selection of the construction materials were the three significant areas considered for modification. Mild steel was chosen for the fabrication of the parts due to its reliability, durability, and resistance to corrosion.
Place and Duration: Akanu Ibiam Federal Polytechnic, Unwana, Ebonyi State, Nigeria, between October 2023 and September 2024
Methodology: Detailed machine design both parts and assembled were drawn using Solidworks 2015 version. The machine component parts were marked and cut out from the parent materials as specified in the detailed drawing. The cut-out parts were assembled using Arc welding process, why some parts was fastened using Nut and bolt. A gasoline engine of 3.5hp, running at and 1500rpm transmitting a torque of 4.06Nm causing a rotational motion on the shaft for effective and efficient threshing of the rice.
Results: the performance analysis showed that the enlarged sieve holes, provision of suspension spring and closeness of the spikes significantly affected the threshing and sieving rate of the machine. the machine recorded a threshing efficiency of 95.94% and throughput of 46.99 kg/hr. when compared with the existing threshing machine. the new machine saved 0.07hours when threshing 30kg of rice paddy. The result showed that the machine has optimal performance and produces the intended quantity with the recorded efficiency.
Conclusion: this study highlights the crucial role of rice in Nigeria’s economy and the challenges faced by local rice producers, particularly in processing good quantity. The design and fabrication of the mechanized rice threshing machine represent a significant advancement in addressing these challenges. By improving threshing efficiency, reducing grain damage, and cutting labor costs, the machine offers a practical solution to the inefficiencies of traditional rice processing methods. With a threshing efficiency of 95.94% and throughput of 46.99 kg/hr, the machine demonstrates a notable improvement in rice processing. Utilizing locally sourced materials, it further promotes local content and self-reliance in machine development. Ultimately, this project stands to enhance rice production in Nigeria, improve productivity for farmers, and bolster the overall economic potential of the rice farming sector.

























INTRODUCTION
1.1 Background of the Study
Rice (Oryza) is one of the most significant grains known since ancient times, with 2.5 billion people globally depending on it, according to Cristina & Cristina (2008). In Nigeria, rice is the most consumed cereal crop, with local production reaching over 4 million metric tons in 2012, while rice imports were about 2.7 million metric tons, showing that Nigeria produces more than it imports. However, locally produced rice faces challenges in processing, often containing stones compared to the clean, stone-free imported rice (Adisa et al., 2022).	Comment by Dare Ibiyeye: Italise botanical name and include the authority 	Comment by Dare Ibiyeye: reference 
Rice is primarily grown as an annual crop, but in tropical regions, it can also be perennial. There are two species of rice: Oryza sativa, which originates from Asia, and Oryza Glaberrina, which comes from the Niger River Delta in Africa (Maddox, 2006). This nutrient-rich crop provides protein, fat, and carbohydrates and consists of paddy, a seed with layers including a protective husk. Rice grains typically measure 1.5 mm long and 0.9 mm wide, with average grain size and specific gravity of 1.18 and 1.47, respectively (Osoro & Adio, 2018). Before rice is consumed, it undergoes several processing steps, starting with threshing. Threshing can be manual and involves separating rice from paddy, but scattering can occur, leading to losses. To prevent this, a separating mechanism has been introduced (Sushant et al., 2021).	Comment by Dare Ibiyeye: reference 	Comment by Dare Ibiyeye: reference 
A large portion of Nigeria’s population, similar to India’s, relies on rice farming and processing. However, outdated methods and tools hinder productivity and contribute to the country's low GDP. While grain quality is affected by various factors like rice variety, climate, and management, post-harvest processes, including preservation, are essential for maintaining rice availability (Elert, 2014).	Comment by Dare Ibiyeye: state why they rely on rice farming and processing 	Comment by Dare Ibiyeye: rely
Rice threshing is a very vital activity in rice processing, which involves separating rice grains from the stalks. Traditional methods present several challenges like Labour Intensity resulting to energy waste and time consuming, Inefficiency in chaff to seed separation recording less than 50%, Grain Loss and Damage, and Inconsistent Performance. In order to solve this problem a highly efficient threshing machine is designed and fabricated. 	Comment by Dare Ibiyeye: these statements should be referenced since these observations were not made by you.
1.2 Aim and Objectives of the Project
The goal of this work is to enhance the production efficiency of a rice threshing machine by making appropriate modifications to the design of the current model. The study aims to develop a mobile, motorized rice threshing machine that delivers high performance and quality output while minimizing time and cost.

1.3 Study Design
The Sieve holes was made to enter each grain of rice given room for adequate passage of the grains, Suspending the sieve with relief springs to enable it sieve during vibration and also proper construction materials were three significant areas considered for modification. Mild steel was chosen for the fabrication of the parts due to its reliability, durability, and resistance to corrosion.	Comment by Dare Ibiyeye: is it the seive hole that enters the rice rains or vise visa??	Comment by Dare Ibiyeye: these statements should be separated with proper and concise explanations of the study design.	Comment by Dare Ibiyeye: replace with inlet	Comment by Dare Ibiyeye: this should be a full stop 
2.0 Review of Related Literature
Adedeji et al., (2020), did a work on “Design and Fabrication of a motorized rice thrashing machine”. the designed machine was segmented into Hopper, housing unit, frame support, power transmission unit, and sieve and cylinder enclosure. The machine was powered by a 3.0hp, 950rpm electric motor via a V-belt mechanism with a power of safety of 4. The capacity of the machine is design to process 8kg of rice on a small-scale production. The performance evaluation rated the efficiency 83-88%. Thrashing capacity of the machine is 22-25kg/hr.	Comment by Dare Ibiyeye: remove this 'and'	Comment by Dare Ibiyeye: mind your tenses!
Sushant et al (2021) worked on the “Design and Fabrication of Rice Threshing Machine”. The work looked at the different thrashing methods. The designed machine covered the thrasher shaft, drum pulley, belt, electric motor, middle tray, paddy rice discharge tray, Grain Discharge, Electric motor, fan, paddy feed tray lower frame, upper frame support bars, Upper Thrasher Cap, Wheel Bearing Shaft. The Separating mechanism consisting of Fan of 2200rpm (min) is placed under the middle tray of the rice threshing machine which blows the high velocity air blow through a duct. This duct is close to output of the middle tray through which mixture of paddy and rice drops. The rice threshing machine is also designed medium sized so as to reduce the cost associated with materials.	Comment by Dare Ibiyeye: delete 	Comment by Dare Ibiyeye: recast this statement: ....which blows high velocity air blows...???	Comment by Dare Ibiyeye: recast this statement 
Ouézou et al., (2020) worked on “Design of throw-in type rice thresher for small scale farmers” the researcher’s expressed Threshing as an integral part of post-harvest activities for rice and other cereal and legume crops. The work documented about low quantity output caused by locally threshing of rice in undeveloped countries. The 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. In order to achieve the extension of the thresher JEP in West Africa, a participatory research project is undertaken	Comment by Dare Ibiyeye: this should read The threshing machine could attain 350-400 kg/hr threshing capacity when both, machine threshing speed and feed rate are increased.	Comment by Dare Ibiyeye: state what this stands for.	Comment by Dare Ibiyeye: what is the relevance of this statement is your work??
Dhanan et al., (2023) worked on “Development and performance Evaluation of Low-Cost Portable Paddy Thresher for Small Farmers”. The low-cost paddy thresher was developed in Tamil Nadu Agricultural University and its performance was evaluated in the farmer’s field for the research purpose. The machine after development was tested for threshing efficiency, grain damage and output capacity at different levels of factors. Comparing, the total loss occurred at the best combination of crop and operation parameters for maximum threshing efficiency, minimum grain damage and maximum output capacity was obtained at a combination of 20 mm concave clearance, 16.5ms-1 cylinder speed, 13.5% moisture content and at a feed rate of 600 kgh-1. The threshing efficiency occurred at this combination was 99.95% for cast iron cast bar threshing cylinder. The grain damage and output capacity occurred at this combination was 2.76% and 240 kg h-1 respectively. The cost of threshing with portable paddy thresher was Rs.13.15 per 100 kilogram of grains. The saving in cost and time were 86.5% and 95% respectively as compared to conventional method of manual threshing.	Comment by Dare Ibiyeye: a 	Comment by Dare Ibiyeye: comma	Comment by Dare Ibiyeye: delete 
Abhay, (2019), Designed and Fabricated a Multicrop Thresher: the developed thresher consists of the following major components: of the machine include threshing, blower and cleaning units. The operation can be done by rotational motion of a cylinder fitted with beater pegs above a stationary grid which results in the removal of the seeds. After beating out, the grains fall through a conveyor grid into the cleaning unit which consists of sieves that undergo reciprocating motion. Whilst the grains are moving over these sieves, a constant blast of air is being sucked through them which blow out materials that are lighter than the grain through blower exit. The machine was designed to be powered by a  0.5 (½) hp electric motor. It was tested to thresh, separate and clean the seeds. Thus, the optimum operating parameters of the machine were 13% moisture content (wet basis) of seeds and 1500rpm threshing drum speed. The successful development of this machine is expected to reduce drudgery associated with the traditional method of threshing millet. 	Comment by Dare Ibiyeye: rephrase: constist of two major components:	Comment by Dare Ibiyeye: delete 	Comment by Dare Ibiyeye: rephrase this	Comment by Dare Ibiyeye: include this
Ani, et al (2020) Designed, Developed and Evaluated the Performance of a Mobile Rice Threshing Machine. The mobile motorized rice threshing machine consists of a combustion engine (as the prime mover), a blower, a threshing unit, a discharging unit, and a threshing basket. It was designed using locally available materials to reduce the labor involved in rice threshing, minimize the infiltration of stones and other debris, decrease breakage, and improve the production of rice in terms of both quantity and quality. A performance test showed that the machine has an average throughput of 82.9 kg/hr and a threshing efficiency of 92.7%, compared to a manually powered thresher, which has a throughput of 33.3kg/hr and an efficiency of 66.7%. Therefore, the mobile motorized rice thresher is a valuable option for medium and large-scale rice production.	Comment by Dare Ibiyeye: P	Comment by Dare Ibiyeye: mention a few of such locally sourced materials 
Abdulkarim et al., (2021) Developed a Hold-On Pedal-Operated Paddy Thresher. The team expressed paddy threshing as a labor-intensive, inefficient, and costly process for many small-scale farmers in Nigeria, as it is mostly done manually. In other to solve this problem resulted to the development of this pedal-operated paddy thresher at the U-SAF Technology Fabrication Academy in Bauchi using locally sourced materials. Evaluation of the performance of this machine showed it is capable of threshing between 55 and 73kg of paddy per hour, achieving an average efficiency of 92%. It also had approximately 5% threshing losses and 4% broken grains. The thresher proved to be both cost-effective and efficient, making it suitable for adoption by local farmers to enhance rice production with less expense and effort.	Comment by Dare Ibiyeye: rewrite as: attempt to solve these problems resulted to.... Or solving these problems resulted into.....	Comment by Dare Ibiyeye: its capability to or of ......	Comment by Dare Ibiyeye: expenses 
Adetola & Adefidipe (2022) Developed and Optimized a Rice Thresher. The machine has the following key components: a hopper, threshing chamber, spiked shaft, blower, air velocity controller, frame, and electric motor. The machine after development was tested under varying blower air velocities (2, 4, and 6m/s), shaft speeds (600, 750, and 900rpm), and moisture contents (8%, 12%, and 16%). A face-centered composite design was used for the experiment, with three levels each for air velocity, moisture content, and machine speed, resulting in 20 experimental runs. The researchers analyzed the machine's performance and optimal conditions using response surface methodology through Design Expert Software Version 11. The results indicated that the threshing capacity, efficiency, and cleaning efficiency of the machine ranged from 83.92 kg/h to 187.5 kg/h, 64.44% to 92.61%, and 55.75% to 97.92%, respectively. An increase in machine speed and moisture content reduced cleaning efficiency, while higher air velocity improved both threshing capacity and cleaning efficiency but reduced threshing efficiency. The developed quadratic models were able to predict, with statistical significance (P<0.05), about 90.01%, 76.83%, and 76.83% of the variations in threshing capacity, threshing efficiency, and cleaning efficiency, respectively, based on input parameters. According to the optimal solution, the thresher achieved its best performance with a capacity of 167.30 kg/h, a threshing efficiency of 83.66%, and a cleaning efficiency of 83.14% when operated at a machine speed of 768.56 rpm, air velocity of 6.00 m/s, and moisture content of 13.08%. These conditions, which provided the highest desirability value of 70.9%, are recommended for the machine's efficient operation.
Gerald K. Ahorbo (2016) worked on “Design of a throw-in axial flow rice thresher fitted with peg and screw threshing mechanism”.  The prototype threshed up to 1,282mm length of whole harvested rice crops of 19.6% moisture content grain and 64% moisture content straw at threshing drum speed of 650rpm and feed rates from 198 to 402kg/hr inclusive with maximum threshing power of 1.4PS (1.03kW) and also threshed 812mm length of crop with maximum threshing power for feed rates from 205 to 429kg/hr. The evaluated power requirement of the thresher validated the Japan national standard which states that the average power requirement should be less than 3.5PS (2.6kW) for 1.2kg bundle of feeds.
2.1 Materials Selection Criteria
The materials used for the fabrication was selected carefully after looking at the physical and mechanical characteristics of some materials. For the sake of this work economic situations of the country and the availability of raw materials was considered. Basically, Mild steel plates and angle bars was used for the body while a rubber tire is used for easy of handling from one threshing area to another.	Comment by Dare Ibiyeye: these considerations should be about the materials selected and not some materials.	Comment by Dare Ibiyeye: mentioning the economic situation is not necessary, just state the materials selected are sustainable or readily available.	Comment by Dare Ibiyeye: were used...	Comment by Dare Ibiyeye: note that more than one tires used.	Comment by Dare Ibiyeye: delete 
3.0 Methods
In order to achieve the stated aims the underlisted methods was applied	Comment by Dare Ibiyeye: watch your tenses. were applied.
3.1 Machine Drawing
This is the graphical representation of the machine which was done after a critical analytical design, the components of the machine were designed individually and assembled using SolidWorks 2015 version.  The drawing gives all the dimensional details of the machine components from which it was developed. This drawing was made in the Computer Aided Design and Drafting (CADD) center of Akanu Ibiam Federal Polytechnic, Unwana. 	Comment by Dare Ibiyeye: machine drawings are not graphical representation 	Comment by Dare Ibiyeye: this should end with a stop and not a comma	Comment by Dare Ibiyeye: here include the name of the machine 	Comment by Dare Ibiyeye: use indicates or shows....	Comment by Dare Ibiyeye: delete 	Comment by Dare Ibiyeye: what state and county?
3.2 DETAILED DESIGN
3.2.1 Determination of Hopper Capacity
The chamber contains 76 pikes.
          Hopper Space =		Comment by Dare Ibiyeye: reference 
[bookmark: _Hlk180331445]                         Hopper Space =			              (1.0)
	
              			     VHt = 0.086 m3
Hopper Space =			Comment by Dare Ibiyeye: reference 
Mass of Un-threshed Rice that can be contained in the hopper
      Mass of Un-threshed Rice in the Hopper = Volume x Bulk Density = 0.086 m3 x 250 kg/m3 =21.5kg
The total weight of Un-threshed rice in the hopper when filled = 21.5kg, then force exerted by the Un-threshed rice = Mass of Unthreshed Rice x Acceleration due to gravity = 211N, when weighed of scale the mass of drum + Mass of 76Picks =262N

[bookmark: _Hlk179040825]3.2.2 Determination of Belt Parameters
D1= Diameter of Driving Pulley = 0.075m, D2 = Diameter of Driven Pulley = 0.09m
The belt length L required were respectively computed as 75mm (0.075m) and 90mm (0.090m) for the threshing of the rice, from the following relations given by Sharma and Aggarwal (2006) as: 
		Taking L as length of belt and C the center distance

C = + D1						(2.0)	Comment by Dare Ibiyeye: reference 
C = + 0.09 = 0.1725m
3.2.3 Determination of belt length 	Comment by Dare Ibiyeye: be consistent with first letters of each word in subtopics capitalize.

                                              L = 2C + 1.57(D2 + D1) + 				(3.0)	Comment by Dare Ibiyeye: reference 
                                  L = 2 X 0.1725 + 1.57(0.09 + 0.075) +  = 0.676m
ϴ = 180 + (): 180 + 6.65 =, ϴ = 3.258rad	Comment by Dare Ibiyeye: reference 
Since the length of belt is 0.676m, this length of belt falls under Type A belt role (Standard pitch length of V-belt according IS: 2494-1974)
3.2.4 Determination of Linear Velocity of the belt	Comment by Dare Ibiyeye: consistent is key! Be consistent with important words first letters been capitalize in subtopics.
For the belt speed determination, see the table for Standard pitch length of V-belt according IS: 2494-1974, (Kurmi & Gupta, 2014) to pick the width (b) and the thickness (t) of the belt. So, width (b) 13mm (0.013m) and the Thickness (t) is 8mm (0.008m). 
                                                           T1= bts							(4.0)
Where T1 = Tension on the Driving pulley, b= width, t=Thickness and s=Maximum shear stress on the steel pulley, 		 T1= 0.013 x 0.008 x 2.5x10^6 = 260N
Where μ is the coefficient of friction between leather belt and cast iron, and is given as 0.35 (Shigley, 1989).

[bookmark: _Hlk179035922]    						               (5.0)		Comment by Dare Ibiyeye: reference 
µ = 0.35rad,   = ;  = 3.11;  = 3.119
  = 2,500rpm,  = ?
  = 						               (6.0)	Comment by Dare Ibiyeye: reference 
 =  ,   = 1800rpm
V = πN2							   (7.0)	Comment by Dare Ibiyeye: reference 
 =   = 8.48m/s
 				260= 3.119,  = 83.36N
3.2.5 Determination of the power required to run the machine
P = () V					(8.0)	Comment by Dare Ibiyeye: reference 
      = (260 – 83.36) 8.48 = 1497.91W, 
1497.91W conforms that type A belt is needed for the work since the power rating of type A belt is from 0.7-3.5kw. see the table Standard pitch length of V-belt according IS: 2494-1974 (Kurmi & Gupta, 2014). The machine at 1497.91w is equivalent to 2.008hp, since 1hp = 746w.  for the availability of 2.5 or 3hp motor, the 3hp motor is selected to take care of unforeseen load and energy fluctuation.
3.2.6 Determination of Total weight of pulley	Comment by Dare Ibiyeye: be consistent with your sub topics with each first letter of the word been capitalize 
 The weigh of pulley was measured on a digital weighing balance to give 2.63kg 
M=2.63kg
F= Mg 						(9.0)
 2.63 x 9.81 =25.80N
3.2.7 Determination of Torque on the Belt
Torgue Requirement (T) = () R	Comment by Dare Ibiyeye: reference 
Where R = Radius of bigger pully, T = (132.5 – 42.32) 0.045, = 4.06NM
3.2.8 Design of supporter (frame) 
Total Weight acting on the system = Weight of driven pulley + Weight of Drum and Pikes + weight of Shaft = (211 + 262 + 25.80 + 40.5) = 539.3N
Steel material factor of safety =4, E=210Gpa, Taking, σult=610Mpa
                 Allowable Shear Stress (σult) =  =					(10.0)	Comment by Dare Ibiyeye: reference 

Weight on support= 539.3N
This weight is distributed among 4 supporting structures, so the individual of them holds  
Allowable Load=   				(11.0)	Comment by Dare Ibiyeye: reference 
=  =134.82N
This load is applied with 20o. So, to find the vertical component of the force we have
        Pv=F X Cosϴ = (134.82 X cos200) =124.80N 	Comment by Dare Ibiyeye: reference 
Assumption: the frame is considered as column with one end free and the other end fixed then the crushing load (or buckling load) can be calculated using the formula for Euler’s buckling load for a column:	Comment by Dare Ibiyeye: as used by whom? ie reference 
						(11.0)	
Pv = Buckling load (crushing load).
π = 3.142, E = 210GPa = 210 X 109pa
K = 4 (column effective length factor)
L = 600mm = 0.6m
I = is the second moment of area (which for a rectangular cross-section is
  	                                                      (12.0)	Comment by Dare Ibiyeye: reference 
b = 4mm = 0.4m, h = 40mm = 0.04m
The crushing load (buckling load) is approximately 7678.35N
                 Bucking will occur if Pcr < Papp or σ  > σa , that means that the system is safe since applied load did not exceed the critical load.	Comment by Dare Ibiyeye: reference 
3.2.9 Design of bolt 
Design for bolt on the support frame 
The shear stress and bending stress are: 55Mpa and 41.2055Mpa 
                          Ʈ = 55Mpa, Ϭ = 41.255Mpa, then to find the major diameter of bolt	Comment by Dare Ibiyeye: reference 
Ps = 						(13.0)	Comment by Dare Ibiyeye: reference 
In the case of bolt on the support frame Ps is the summation of tensions and the total weight load on the frame.	Comment by Dare Ibiyeye: reference 
Ps=T1+T2+294N
  =132.5+42.32+294.3N =469.12
Ϭ = 84Mpa = 84N/mm2, n = 4 
d = ,  = ,  = d=2.72mm	Comment by Dare Ibiyeye: reference 
Bolt and Nut having the following underlisted parameters was chosen from table of Design dimensions of screw threads, bolts and nuts according to IS: 4218 (Part III) 1976 (Reaffirmed 1996) Pitch (0.45), Major or Nominal Diameter (3.5), Nut and Bolt (D) in mm, Effective or Pitch Diameter (Dp)(3.110mm) Nut and Bolt (Dp) in mm, Minor or core diameter(dc)mm for bolt (2.764), Minor or core diameter(dc)mm for Nut (2.850), Depth of tread (Bolt)mm (0.368), stress area mm2 (6.78).
3.3 Shear Force and Bending Moment Diagram
				                 WUR =498N


   	
0.35m

0.1m
0.35m

TtS + TsS + WDp
(132.5 + 42.32 + 32.18)N = 207N


RA
RB


Fig 1.0 Diagram of Forces acting on the Shaft
ƩFx =0 (No horizontal forces), ƩFx =0= RA + RB - 207 – 498 =705N
  = 498 (0.35) - RB (0.7) + 207 (0.8) = 0, RB = 485.6, RA = 219.4N
, 
The diameter of the shafts was determined based on the standard equation (Equation) obtained from Khurmi and Gupta (2005) Diameter of the shaft was calculated thus:  
  =  + (				(14.0)
 r is Maximum permissible shear stress (55 X  NM),   is Combined shock and fatigue factor for (3.0),   is Combined shock and fatigue factor for torsion,  is Maximum bending moment (41.2055Nm),  is Tortional moment (4.06Nm).
 =  + , d = 0.028m 
d = 28mm, say a shaft of 30mm was used for the development of the machine 






Table 1.0 Machine Components	Comment by Dare Ibiyeye: brief explanation on or the use of these components is necessary 
	Components
	Materials
	Components
	Materials

	1. Tire holding Shaft
	Mild Steel Bar
	16. Horizontal Beam Bar
	Mild Steel Bar

	1. Tire Rim
	Cast Iron
	17. Vertical Beam Bar
	Mild Steel Bar

	2. Tire
	Rubber
	18. Middle Cross Beam 1
	Mild Steel Bar

	3. Rice Outlet
	Mild Steel
	19. Middle Cross Beam 2
	Mild Steel Bar

	4. Transparent Cover
	Fiber Glass
	20. Base Cross Beam 1
	Mild Steel Bar

	5. Sieve Suspension Spring
	Mild Steel
	21. Base Cross Beam 2
	Mild Steel Bar

	6. Front Down Cover	Comment by Dare Ibiyeye: what is front down cover???
	Mild Steel Plate
	22. Top Cross Beam 1
	Mild Steel Bar

	7. Tire Lock
	Mild Steel
	23. Top Cross Beam 2
	Mild Steel Bar

	8. Engine Bolt
	M16 Mild Steel
	24 Plumer Block Bearing
	Cast Iron

	9. Engine Nut
	M16 Mild Steel
	25. Rice Sieve
	Perforated Mild Steel Plate

	10.  Door Stapple 
	Mild Steel
	26. Threshing Drum 
	Mild Steel Plate

	11. Driven Pulley
	Cast
	27. Threshing Spikes
	Mild Steel Bar

	12.  Machine Handle Bar 1
	Mild steel Angle Bar
	28.  Machine Shaft
	Mild Steel Bar

	13.  Machine Handle Bar 2
	Mild Steel Circular Bar
	29. Top Slanted Bar
	Mild Steel Bar

	14. Gasoline Engine
	
	30. Left & Right Covers
	Mild Steel Bar

	15. Top Machine Cover
	Mild Steel
	31. Machine Belt
	Polyester Fibre
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Fig.2 A. Isometric Views of the Machine, B. Ballooned Drawing of the Machine, C. Views of the Machine, D.View of the Machine showing the positions of the 4-relief springs
4.0 RESULTS
The Results of the Performance Evaluation is showed in table 2.0 below.	Comment by Dare Ibiyeye: delete 	Comment by Dare Ibiyeye: discuss Table 2.0
Table 2.0: Results of the Performance of Evaluation of the threshing machine
	No
	MC
	S(rpm)
	Mur(kg)
	MTr(Kg)
	T(Min)
	MBRg
	MuTR (kg)
	Cw (kg)

	1
	16.3
	3000
	22
	19.05
	25.70
	0.65
	0.87
	0.11

	2
	16.3
	3000
	22
	22.20
	32.21
	0.57
	0.71
	0.12

	3
	16.5
	3000
	22
	20.55
	27.36
	0.68
	0.92
	0.15

	4
	16.7
	3000
	22
	20.55
	28.43
	0.60
	0.83
	0.18

	5
	16.2
	3000
	22
	20.40
	24.63
	0.68
	0.93
	0.11

	6
	16.3
	3000
	22
	19.05
	25.31
	0.65
	0.92
	0.15

	7
	16.4
	3000
	22
	19.44
	26.24
	0.68
	0.88
	0.14

	Average
	
	
	
	17.24
	27.13
	0.644
	0.866
	1.37


MC=Moisture Content, S=Speeds (rpm), Mur=Mass of un-threshed rice(kg), Tr= Threshed rice	Comment by Dare Ibiyeye: this should also read mass of threshed rice
(Kg),  T=Time of threshing (Min), Mbrg = Mass of Broken Rice grain, Mur= Mass of un-threshed Rice (kg), Cw=chaff weight (kg)	Comment by Dare Ibiyeye: time taken to thresh 	Comment by Dare Ibiyeye: include grain in other parameters collected.

4.1 Thresher Efficiency and Throughput 
This is the ratio of mass collected at the outlet to the mas inputted into the thresher 
i. Threshing Efficiency (TE) = ,                  (15.0)	Comment by Dare Ibiyeye: reference 
  X 100 = 95.21%

ii. Throughput (TP) (hrs) = , 	        (16.0)	Comment by Dare Ibiyeye: reference 
  , =  , = 40.04kg/hr
iii. Cleaning efficiency (𝑪𝑬) 	Comment by Dare Ibiyeye: be consistent on the subtopics first letters of each word been capitalize.
Cleaning efficiency (𝐶𝐸) was determined using Equation 16 as recommended by Ndirika and Onwualu (2016). 
  X 100, 					       (17.0)
=  X 100, 
=  X 100 = 92.05%

5.2 CONCLUSION
In conclusion, this study highlights the crucial role of rice in Nigeria’s economy and the challenges faced by local rice producers, particularly in processing quality and efficiency. The design and fabrication of a mechanized rice threshing machine represent a significant advancement in addressing these challenges. By improving threshing efficiency, reducing grain damage, and cutting labor costs, the machine offers a practical solution to the inefficiencies of traditional rice processing methods. With a threshing efficiency of 95.94% and throughput of 46.99 kg/hr, the machine demonstrates a notable improvement in rice processing. Utilizing locally sourced materials, it further promotes local content and self-reliance in machine development. Ultimately, this project stands to enhance rice production in Nigeria, improve productivity for farmers, and bolster the overall economic potential of the rice farming sector.
5.3 RECOMMENDATIONS	Comment by Dare Ibiyeye: recommendations should majorly be based on what will further enhance the efficiency and effectiveness of the machine worked on.
Based on the findings of this study, it is recommended the following:	Comment by Dare Ibiyeye: the recommendations should and can be based on the findings from the Experiment.	Comment by Dare Ibiyeye: rephrase 
i. That the mechanized rice threshing machine should be widely adopted by rice farmers and processors in Nigeria to address the challenges of inefficiency in traditional rice processing methods. 
ii. That to further enhance the impact of this innovation, it is suggested that the government and relevant agricultural organizations support the widespread deployment of this technology through subsidies, training programs, and awareness campaigns. This approach will improve the livelihood of rice farmers and contribute to the overall growth of the rice farming sector in Nigeria's economy.	Comment by Dare Ibiyeye: recast.
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