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ABSTRACT 

Different forms of farm machinery are being employed in various stages of crops 

production which improves the quantity of farm produce and its quality. This work 

presents design and development of beans threshing machine using appropriate 

technology. Various components of the machine were designed and locally available 

materials like mild steel, stainless steel and aluminium alloy were used in the 

fabrication. The machine is driven by a gasoline engine with rating of 5.5 horse-power 

and has a maximum output capacity of 250kg/hr  
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INTRODUCTION 

The technology of food crops production has undergone rapid change in the recent 

decade to meet the rising demand of food with a corresponding rise in population. 

Different forms of farm machinery are being employed in various stages of crops 

production which improves the quantity of farm produce and its quality. Special 

agricultural machinery has been developed to replace the primitive method of crops 

processing after harvesting. The operations carried out after crops are harvested 

include, cutting the ear heads or cub from the harvested plant, detaching the grain from 

the ear head, separating the grain from  other materials like chaff ans pod shell. The 

agricultural machine used to accomplish the operation of separating the grain from 

other materials like chaff pod from grain is called a threshing machine (Encarta, 2003). 

A threshing machine is a power driven or manually operated agricultural machine used 

to separate the seed of a harvested plant to the straw and chaff, husk or other residue 

(Encarta, 2003). Threshing involves detaching of grain from the ear head in corn, or 

removal of the pod from bean. 

 

LITERATURE REVIEW 

Shelling machines are used to detach the grains from the pods and clean the products 

by separating the grains from the unwanted chaff (Mokwue, 1988). Shelling is an old 
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act in olden days and also in under developed areas where farm operation is not fully 

mechanized (Mokwue, 1988). 

Mechanization of shelling started in Europe where farmers gradually develop interest 

and fabricated some water driven and horses powered shelters. At the beginning of the 

nineteenth century, during the First World War, the demand for human labour in the 

industries was high. This resulted to a great reduction of farm workers (Sharma, et al, 

1980). 

According to Hoenyard (1925), attempts were made to produce a device that will 

replace human input and save time. This was to replace man as source of energy for 

shelling and winnowing by manufacturing a shelling machine (Sharma et al, 1980). 

The first shelling machine was intended at about 1930 but was not commercialized. 

Several other attempts were made between 1920 and 193, to adopt the grain shelling 

machine (Sharma, 1980). The combine harvester which combines harvesting with 

shelling and winnowing was brought about in1930 (Sharma et al 1980). This harvest 

grains such as maize, cocopea, millet, rice, etc (Sharma et al, 1980). 

With the industrial revolution in the I830's and 1840's workers in populated areas, for 

fear of losing their job become hostile and destroyed some of the shelling machines 

whereas in areas like North of England and Scotland where labour was scarce, the use 

of such machines was accepted with enthusiasm. By 1870, the attitude of the workers 

changed and in Britain about 80% of the harvests were shelled with machines by 

contractual workers who moved from one district to another with their portable 

machines (Sharma et al., 1980).  In 1925, Ridley of Australia designed and constructed 

a wheat stripper. The harvest has a comb, which after coming in contact with the 

standing crop allows the crop to slip through, until the head were cut and stripped off. 

This machine was limited because of poor output of unclean grains and unsatisfactory 

performance (Partab, 1974) constructed a wheat stripper which improved on the 

performance of Ridley machine, the ear heads were shelled between the rotary surface 

and the stationary surface with the proper adjustments, the shelling efficiency and 

power requirement were 63.2%  and 273 watts respectively. (Ige, 1997)  In 

recent times, attempts have been made to solve these problems in Nigeria by 

developing both manually and mechanically operated shelling machine (Adewuni, 

1987).One of such is the work of Kaul under the Agricultural Mechanization 

Programme, the machine performed efficiently with on output of 200kg/hr, while seed 

damage was negligible. However, the cost of purchase and maintenance was high 

(Adewumi, 1987). The IITA Research unit developed another work, a multipurpose 

cowpea sheller. Its test performance showed a low efficiency due to the spikes, since 

the plain iron was use instead of the rasp iron material 
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SYSTEM DESIGN AND CONSTRUCTION 

DESIGN CALCULATION 

INITIAL 

DATA 

ANALYSIS RESULT 

 

𝑷𝑷 = 5.5HP 

(Equivalent  to 

4.1KW) 

N =3600rpm 

TORQUE ON SHELLING SHAFT 

𝑃𝑃 = 𝑇𝑆𝜔 

Where:    𝜔 =
2𝜋𝑁

60
  = 

2𝜋×3600

60
 

                  = 376.99rad/sec 

𝑇𝑆 =  
𝑃𝑃

𝜔
  

     = 
4.1 × 103

376.99
 = 10.87Nm 

 

 

 

 

W = 

376.99rad/sec 

𝑇𝑆 = 10.87NM 

 

𝑫𝑳 = 170 

𝑫𝑺 = 60 

C  = 580 

LENGTH OF BELT 

L = 
𝜋

4
(𝐷𝐿 + 𝐷𝑆 

) + 2C ⌈
𝐷𝐿− 𝐷𝑆

4𝐶
⌉

2

 

   = 
𝜋

2
 (170 + 60) 2× 580 [

170−60

4 ×580
]

2

 

361.283 + 1160 (1.0658 × 10−4 ) 

361.283 + 0.12364 

L = 361.4mm 

 

 

 

 

 

L = 361.4mm 

𝑫𝑳 = 170 

𝑫𝑺 = 60 

VELOCITY RATIO OF PULLEYS 

(V.R.P) 

V.R.P =  
𝐷𝐿

𝐷𝑆
 

           = 
180

60
  = 2.83 

 

V.R.P = 2.83:1 

𝑫𝑳 = 170 

𝑫𝑺 = 60 

ANGLE OF CONTACT OF THE BELT 

Sin𝛽 = 
𝐷𝐿− 𝐷𝑆

𝐶
  

        = 
170−60

580
 = 0.1896 

𝛽 = 𝑆𝑖𝑛−1(0.1896)                                                      

𝛽 = 10.930 

𝜷𝟏 = 𝟑𝟎𝟎 

𝜷𝟐 = 𝟑𝟐𝟎 

𝒓𝟏 = 0.00125m 

𝒓𝟐 = 0.11m 

𝒃𝟏 = 0.052 

𝒃𝟐 = 0.0022 

N = 2800rpm 

BLOWER DESIGN 

The linear speed at the inlet is  

𝑈1= 𝑟1w = 
𝑟1 × 2𝜋𝑁

60
 =

0.0125×2×𝜋×2800

60
  

𝑈1= 3.64m/s 

𝑉1 = V𝑟1 = 𝜇1tan𝛽1 = 3.64tan300 

V𝑟1 = 2.10m/s 

The expected flow rate is 

 

 

 

 

𝑈1 = 3.64m/s 

V𝑟1 = 2.10m/s 
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𝑨𝒃 = 0.0064 𝜃 = 2𝜋𝑟1𝑏1V𝑟1 

= 2𝜋 × 0.0125 × 0.032 × 2.10 =  

0.0527𝑚3/s 

Applying continuity concept at the discharge 

𝑉3 = 
𝜃

𝐴3
 = 

0.00527

0.08×0.08
 = 

0.00527

0.0064
 = 0.823m/s 

The total head change imparted to the flow by 

the blower is given by  

𝑀𝑏 = 𝐴𝑏Q 

= 0.0064×0.00527 = 0.0000337kg/s 

 

Q = 

0.00527𝑚3/𝑠 

 

𝑉3 = 0.823m/s 

 

 

ℎ𝑡 = 0.042m 

𝑀𝑏 = 

0.0000337kg/s 

 

THE SHELLING UNIT 

This unit comprises of the shelling brush, the concave screen of the shelling unit, 

pulley, bearing and housing, screw conveyor and the shelling shaft. . 

I. The Shelling Brush 

The shelling brush was constructed using iron brush mounted into a mild steel 

rectangular holder of size 330mm x 150mm x 5mm. The shelling brush was 

mounted on the shaft. It was constructed with a diameter of 170mm and length 

of 300mm. 

a. The Concave Screen 

This is made of 1.5mm thick mild steel sheet with 13mm holes. The 

holes were obtained by drilling. This was then bent into a half circle. 

b.   The Housing 

The housing of the shelling unit was constructed using a 1.5mm thick 

mild steel sheet which was rolled into a half circle with provisions for 

bolting on the frame. 

c. The shelling Shaft 

 

𝑺𝒄𝒇 = 2.7 

𝜹𝒔 = 

2183.6N/

𝒎𝟐 

t= 

0.002m

  

L = 

0.62m 

WELDING DESIGN(FRAME WELDING) 

The effective welding force of a joint is given as  

 

𝑭𝒆 =   
𝜹𝒕𝑳𝒕

𝑺𝒄𝒇√𝟐
 

    = 
𝟐𝟏𝟖𝟑.𝟔𝟎×𝟎.𝟔𝟐×𝟎.𝟎𝟎𝟐

𝟐.𝟕×√𝟐
  

𝐅𝒆= 0.71N 

𝑭𝒆 = 0.71N 
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The shelling shaft was machined to the required diameter of 25mm 

using the lathe machine. 

d.   Pulley, Bearing and the Housing 

The pulleys were made of cast iron which is machined on the lathe to 

give the required diameter and groove. The pulley mounted on the shaft 

is one way groove which has a diameter of 150mm and the groove 

depth of 10mm. The bearings are already made bearing called UCP 

bearings with housed provision for bolt and nut fastening. The bearing 

used is a ball bearing. 

 

VACUUM BLOWER  

The Vacuum blower consists of in a volute casing which houses an impeller.  

a. Impeller: The vane of impeller are cut to size on a shearing machine, bent to 

the required angles and then welded on a 210mm mild steel plate before it 

was mounted inside the casing. The vane of the impeller is made up of 1.5mm 

mild steel sheet. 

b. Blower Housing: The blower is of a 1.5mm thick of mild steel sheet, rolled 

to the required diameter of 220mm, cut where made on the side of the 

housing for air suction and discharge. 

 

HOPPER 

The hopper used is a trapezoidal shape. A mild steel sheet of 1.5mm thick was cut with 

shearing machine and welded to give the required shape. 

 

THE CONVEYOR 

The screw conveyor was constructed with 1.5mmthick of mild steel and welded on a 

pipe of 25mm diameter. The diameter of the conveyor is 100mm and the length is 

150mm. 

 

FRAME 

The supporting frame carries the weight of the entire components mentioned above. 

The frame was constructed with a mild steel angle iron of 40mm x 40mm x 3mm cut 

to required measurement and welded using the arc welding machine. 

 

ASSEMBLY 

The final machine was completed by joining all the previously machined components 

together using the three main assembling types. 
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i.        Bolting (temporary joint) 

ii.      Welding (permanent joint) 

 

DISCUSSION 

Beans threshing machine was developed through basic design procedures and the 

machine was constructed using technology and locally available materials. The 

performance test showed that the machine has a maximum output capacity at 250kg/hr. 

 

CONCLUSSION 

Beans threshing machine has been successfully developed and tested. The 

performance and efficiency of the machine was evaluated. The machine has a 

maximum output capacity of 250kg/hr. The machine could serve for threshing beans 

for both domestic and commercial purposes. 
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