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Abstract 

The objective of present investigation is to design simple farmer 
house corn shellers. Two simple maize shellers, hand and motor type 
were fabricated and tested to obtain the torque and power requirements 
for husked corn ear shelling process at different moisture contents. The 
study revealed the following results: 

1- Hand sheller: 

When grain moisture content decreased from 14 to 10 %, grain 
visible breakage andlor cracks as well as unshelled grain were negligible 
at all study variables, while grain cleaning efficiency decreased from 
99.81 to 99.52 % and torque needed for shelling decreased from 0.12 
to 0.04 N.m, and the performance rate increased from 21 to 24 kg/h. 

- The house hand sheller may be recommended for use with an 
economical advantage (operating cost of one ton + cost of the grain 
losses) of 90.96 LEI ton compared to manual shelling, which would cost 
142 LE/ton. 

2- Motorized sheller: 

When grain moisture content decreased from 14 to 10 %, grain 
visible breakage was negligible at all study variables, meanwhile cracks 
decreased from 3.4 to 2.1 %, unshelled grain decreased from 2.0 to 
1.16 %, while grain cleaning efficiency decreased from 99.2 to 99.0 % 
and power needed for shelling decreased from 30 to 12 Watt (0.040 to 
0.016 hpj, and the performance rate increased from 87 to 90 kg/h. The 
cracks, performance rate, and power requirements increased by increas
ing the threshing drum speed, meanwhile the unshelled grain, and clean
ing efficiency decreased. 

- The house motorized sheller may be recommended for use with 
an economical advantage (operating cost of one ton + cost of the lost 
grains) of 40.33 LEI ton. 

INTRODUCTION 

Corn is considered as one of the most important grain crops in Egypt. The annual 

cultivated area of corn in Egypt is around 2 million feddans (0.84 ha) yearly. The tolal 

production of grains from this area is about 5.5 million tons (Ministry of Agriculture, 

2000). The hand shelling process is still done daily in the farmer house to feed animals, 

birds and also in preparing food. There are many large and moderate types of the corn 
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shelling machines available in Egypt, but there is no simple mechanical or hand sheller 

for the farmer's house. Abdel Mageed and Hemeda (1991) concluded that the moisture 

content has the greatest influence on the mechanical properties of grains. The spherici

ty of kernels have positive correlation coefficient with the rupture force when laid on 

edge position and negative coefficient when laid flatly. Mahmoud and Buchele (1975) 

studied the kernel damage of corn at different moisture contents for three different or

ientations. The ears of corn were fed into conventional shellers with their axes oriented 

parallel to the axis of the drums. Whereas, the shelling process of the combine cylinder 

has been studied by viewing high-speed film. The ears of corn were fed into the con

cave, with the axis of the ear oriented perpendicular to, at an angle to, and parallel to 

the axis of the cylinder. They found that the roll-in orientation suffered the least dam

age at all moisture contents tested. The minimum damage for all orientations was be

tween 20 and 22% moisture content. Abou EI-Kheir (1976) mentioned that the visible 

grain damage progressively increased with increasing the cylinder speed, while decreas

ing the unshelled losses. Gunasekaran and Paulsen (1985) investigated the breakage 

resistance of two corn genotypes. Corn samples dried at different air temperatures 

were used to investigate the effect of drying rates on the breakage susceptibility. 

which increased. The average applied force and compressive energy absorbed at the 

yield and rupture points for individual kernels, which were found, decreased. Harris, and 

Wilkes (1991) concluded that the power requirements of a corn sheller will vary from 

lata 35 hp (7.5 to 26.25 kW), the cylinder speed ranged from 600 to 1000 rpm, and 

the capacity was influenced by the percentage of husk on the ear, the moisture con

tent of the kernels, the feeding rate, and the size of the cylinder. The large stationary 

units will shell 40 to 50 tons/h, while the smaller portable units will shell from 3.25 to 

8.13 tons/h. some corn shellers are equipped with blowers to handle both the shelled 

corn and the cobs separately. Sacking attachments are available for some of the porta

ble units. Metwalli et al. (1995) stated that the small manual or electrical shelling ma

chines that were used for AI-Gharbia, Dakahlia and Kafr EI-Sheikh Governorates were of 

very limited capacity and high losses. 

The objectives of the present investigation are: 

(1) Determination of some physical properties of corncobs. 

(2) Design of two simple shellers (hand and motorized shellers). 

(3) Fabricate and test simple hand and motorized corn shellers. 
























