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DEVELOPMENT OF A SELF-PROPELLED REAPER
FOR WHEAT CROP

Abdrabo,A.F.A*

ABSTRACT

Harvesting of wheat crop is one of the important agricultural operations
which demands considerable amount of labour in the case of the use
manual harvest. Wheat prevalent harvesting methods in. Egypt are
manual cutting traditional and by reaper. The present study was carried
out to manufacture and evaluate a self propelled vertical conveyor
reaper with cutting width of 1.5 m. The reaper was operated by using 12
hp diesel engine and four wheels ground to harvest wheat crop .The
reaper consists of two main parts: reaping—conveying part (reaping
head) and driving, mobile part (motive power). In order to maintain the
wheat stalks complete without wasting. Used by the farmer in order to
feed the animals after threshing by threshing machines to overcome the
problems resulting from the use of combine harvest. As well as to
overcome the high cost of manual harvesting. This Innovative
Mechanical machine ensures 100% recovery of straw- with negligible
grain losses at a surprisingly low cost of operation and will save time.
This machine can be used in wheat, rice, barley and other grain crops.
With this machine, we hope to provide farmers nationwide with a way to
harvest grains on small plots of land in cities and along the periphery of
urban areas. The variables of this study were : four forward harvesting
speeds of, 2.1, 3.0, 4.2 and 5.1 km/h, four grain moisture content of, 23.5,
21.3, 19.1 and 16.3 %, w.b. and four levels of cut of, 5, 8, 12 and 15 cm.
The above mentioned variable were tests to examine their effects on total
grain losses,%, harvesting efficiency %, effective field capacity fed/h,
energy consumption, kW.h/fed, operating cost, L.E./fed, and criterion
cost, L.E./fed. The experimental results reveal that the maximum total
grain losses df 2.6, %was recorded at forward speed of 5.1 km/h, levels
cut of 5 cm and grain moisture content of 16.3 %. The minimum effective
field capacity of 0.61 fed/h at forward speed of 2.1 km/h, levels cut of 5
cm and grain moisture content of 23.5 %.

*Researcher, Agric. Eng. Res. Inst. El-Dokki, Giza.

Misr J. Ag. Eng., January 2015 -41 -



FARM MACHINERY AND POWER

The minimum energy consumed of 5.0 kW.h/fed at forward speed of 5.1
km/h, levels cut of 15 cm and grain moisture content of 16.3 %. The
maximum operating cost of 30.49 L.E./fed was recorded at forward speed
of 2.1 lan/h, levels cut of 5 cm and grain moisture content of 23.5 %.

INTRODUCTION

heat crop is considered one of the most important foods and

export crops in Egypt. The cultivated area of wheat in Egypt

is about 3.5 million fed. yearly producing about 10.5 million
ton with an average yield of 3.0 tons/ fed. according to Ministry of
Agriculture statistics (2010). El-Nakib et al. (2003) found that header,
threshing, separating and shoe losses increased with the increase of the
forward speed and the decrease of grain moisture content. The optimum
operating parameters for harvesting wheat crop were, combine forward
speed of 4.5 km/h and grain moisture content of 16.5 %. Badr (2005),
compared the performance of three different combines in terms of
harvesting time, grain losses, fuel consumption, energy required and total
cost. He found that the highest field capacity of 3.02 fed/h and the lowest
field efficiency of 70.5 % were obtained at forward speed about 4.0 km/h
and grain moisture content of 22 %. Also, the highest fuel consumption
of 18.25 I/fed and the highest energy required of 50.55 kW.h/fed were
obtained at forward speed about 1.0 km/h and grain moisture content of
22 %. Also, a self propelled cutting machine was constructed and
manufactured to cut the main crops in Egypt (rice and wheat), and also
accumulated the cutting materials at the side of the machine by a flat
conveyor belt. This machine was evaluated to find out the proper
working parameters under rice and wheat crops. El- Sharabasy (2006)
repgrted that increasing machine forward speed from 1.5 to 3.0 km/h
increases effective field capacity from 0.277 to 0.452, 0.251 to 0.382,
0.208 to 0.349 and 0.181 to 0.296 fed/h at different grain moisture
contents of 21.45, 22.20, 23.12 and 24.60%, respectively. Moheb (2006 )
illustrated that the decrease of grain moisture content less than 22.20 %
and 20.10 % leads to increase the total grain losses due to more grain
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shattering by cutter bar action during cutting operation. Also, the increase
of grain moisture content more than 20.10 % leads to increase the total
grain losses due to increase un-cutting plants and more lodging of plants
in the field. Abdelmotaleb et al.(2009) showed that the increase of
combine forward speed from 0.8 to 2.5 km/h leads to decrease the field
efficiency from 84.96 to 62.35% at cutting height of 0.2 m by using the
combine without control system. The other cutting heights and combine
systems had the same above mention trend. EI-Hanfy and Shalby (2009)
stated that the power consumption for cutting rice straw was increased
with increasing forward and cutting speed. The minimum value of power
consumption was (15 kW) noticed at (0.35 m/sec and 450 rpm) forward
and cutting speed respectively. Helmy et al. (2010) indicated that
development of the combine cutting device during harvesting rice crop
gave to maximum field capacity, field efficiency, wearing resistance and
minimum required power, energy, wearing rate and cost requirements.
Ismail and Abdel-Mageed (2010) studied the workability and
machinery performance for wheat harvesting. The total costs required per
ton "LE/ton" were about 88.57; 87.25; 82.4 and 110.25 LE/ton for
harvesting systems for combine with tank, combine with bagger, "reaper
+ thresher" and "manual + thresher" systems respectively. Patel and
Varshney (2014) studied the modeling of wheat crop harvesting losses.
The cutter bar loss was observed to be 0.19%, 0.26% and 0.58% at 1.0,
1.5 and 2.0 km/h, respectively. Similarly at 10.35% moisture content it
was calculated as 0.32%, 0.41% and 0.67% at 1.0, 1.5 and 2.0 km/h,
respectively. Further at 9.16% moisture content this loss was 0.57%,
0.58% and 0.87% at the above three levels of speeds, respectively.
Murmkar et al. (2014) studied the performance evaluation of self
propelled vertical conveyer reaper. A self propelled vertical conveyor
reaper (KAMCO Model KR 120) was used for harvesting of wheat crop.
The overall performance of the self propelled vertical conveyor reaper
was quite satisfactory. The actual field capacity of the power reaper was
found to be 0.29 ha/h with a field efficiency of 70% at an average
operating speed of 3.00 km/h. The fuel consumption was 0.8 I/h. the cost
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of cultivation of wheat crop could be reduced through mechanization of
harvesting operations. Cost of mechanical harvesting was 690 Rs./ha
compared to 2500 Rs./ha as in case of traditional method i.e. manual
harvesting using local sickle. The overall cost of harvesting was found to
be decreased in case of mechanized harvesting by self propelled vertical
conveyor reaper. Hence, the mechanical harvesting would be feasible and
economical compared to traditional method in terms of time, labour
requirement and money.

The objectives of the present work are
- Manufacturing and evaluate a self propelled vertical conveyor reaper.

- Access to the higher efficiency of the process of harvesting wheat crop
and reduce the total cost

- Contribute in solving the problems of the farmers smallholders in the
process of harvesting wheat crop.

- Providing hard currency as a result of not import of machinery and
Using local manufacturing

- To encourage the Egyptian researcher on innovating and inventing

MATERIALS AND METHODS
Field experiments were carried out on wheat crops at a private farm in

Elmorabain, Kafr El-Sheikh Governorate during the agricultural season
2013/2014. The soil structure was identified as a clay soil. The total
experimental area was about 2 feddans planted with wheat (Sakha-93)
crops. The manufactured self propelled vertical conveyor reaper was
usedr to harvest the proposed wheat crop.

General technical specifications of a self propelled vertical conveyor
reaper which were manufactured:

The general specifications of a self propelled vertical conveyor reaper are
presented in Table 1 and sketched in Fig. 1 and plate 1. ‘
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Table 1: Specifications of a self propelled vertical conveyor reaper which
were manufactured

Specification Value ;

Function Harvesting and the transfer of the crop in
regular rows on the side in single operation.

1 Powerunit 9KW, 12 HP single cylinder, air cooled,

kerosene run engine

Clutch Mono disc, dry

Gearbox 4 forward speeds—1 reverse speed

Speeds, Km/h 1st/3.4- 2nd/5.1 - 3rd/8 - 4th/10 -Rev:6.1

Cutter bar, m 1.5

Fuel Consumption, I/h 1.5

Crop release | Right side of the machine (viewed from
rear)

Number vertical conveyor | 2

Total weight 296 Kg.

Number star wheel 5

Cutting height, cm 5-25 cm from ground level (adjustable)

Number crop dividers 6

A self propelled vertical conveyor reaper to harvest wheat crop .

The constructed cutting machine was manufactured and constructed to
overcome the problems which noticed clearly at harvesting wheat crop
using the traditional harvesting method which consumed more time and
labor and then more cost requirements. To overcome these problems, the
developed cutting machine was constructed and manufactured to give the
minimum limit of the grain losses, high field capacity and efficiency and
also save total cost requirements. Reapers are used for harvesting of
crops mostly at ground level. It consists of crop row divider, star wheel,
cutter bar, and a pair of lugged track conveyor belts. This type of
machines cut the crops and conveys vertically to one end and windrows
the crops on the ground uniformly. Collection of crop for making bundles
is easy and it is done manually. Self-propelled walking type,. The
elevation view and plan view of a self propelled vertical conveyor reaper
show in Fig. 1 and plate 1
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1- Umbrella 2- Driver's seat 3- Steering wheel 4- Solar tank 5-Motor 6-
Gearbox 7- Link to run a knife cutting 8- Link to run Tracked pay crop 9-
Conveyor belt 10- Knife cutting 11-Link transmission 12- Chassis
machine 13- Wheel ground 14- Fingers push the crop 15- Star wheel 16-
Divider 17- Clutch pedal 18- Brake pedal 19- Specified machine 20-

Hedrolk hose

'Fig. 1: An elevation and plan of a self propelled vertical conveyor reaper

A
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Plate 1:A self propelled vertical conveyor reaper which were
manufactured: ‘

Cutter bar

The cutter bar consists of a single action cutter bar, which has 28 knives
triangular in shape located above fixed one has the same number of
guards. The cutter bar is 150 cm in length takes its reciprocating motion
from the machine engine through transmission system. The power-
transmitting consists of an axle, gears, and power shaft from gear box to
give a centric movement as shown in Fig. 2.

Vertical cénveying reaper

It consists of 6 crop row divider, 5 star wheels, cutter bar and a pair of
lugged tracked conveyor belts. This type of machines cut the crops and
conveys vertically to one side where, the crops gathered on the ground
uniformly. Collecting of crop for making bundles become easier and it is
done manually. ‘
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