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ABSTRACT

Coconut is one of the industrial crop in Malaysia and it has a great influence on the social
economic of the Malaysia. This industry requires new invention in the harvesting method
which not only to fulfill its mass distribution around the world but also able to consider the
safety to the user and reliability. It is usually seen that the cultivators used the traditional
method such as climbing method or pole method in the harvesting of coconut. The purpose
of'this project was to design a coconut plucking rod and proposed a mechanism system which
to be cooperated with the existing rotary blade. The designing of the coconut plucking rod
was carried out through the design methodology which provide a systematic approach and
guidelines in produces a product. The concepts of design the coconut plucking rod is
generated according to the customer requirements which translated into the engineering
characteristics and generated the product design specifications. As a result of this study, a
coconut plucking rod with a gear mechanism is selected as the final concept for the product.
The mathematical and CAD analysis was carried out and showed that the mechanism system
able to generate the required force and the structure of the rod able to support the applied
force. By designing the coconut plucking rod, the users can pick the coconut with ease and
low energy.



ABSTRAK

Kelapa merupakan salah satu tanaman industri di Malaysia dan ia mempunyai pengaruh
yang besar terhadap ekonomi sosial Malaysia. Industri ini memerlukan ciptaan yang baru
dalam cara penuaian kepala untuk memenuhi pengedaran massa di seluruh dunia tetapi juga
untuk mempertimbangkan keselamatan untuk pengguna dan kebolehpercayaan. Petani
biasanya menggunakan kaedah tradisional seperti memanjat ke atas pokok kelapa atau
meggunakan galah untuk memetik kelapa.Tujuan projek ini adalah untuk mereka bentuk
pemetik kelapa dan mencadangkan satu sistem mekanisme yang akan berfungsi dengan bilah
berputar yang sedia ada di pasaran. Penghasilan reka bentuk pemetik kelapa telah dijalankan
melalui kaedah reka bentuk yang memberi pendekatan yang sistematik dan garis panduan
dalam menghasilkan produk. Konsep reka bentuk pemetik kelapa telah dihasilkan mengikut
keperluan pelanggan yang diterjemahkan ke dalam ciri-ciri kejuruteraan dan menghasilkan
spesifikasi produk. Hasil daripada kajian ini, pemetik kelapa dengan mekanisme gear dipilih
sebagai konsep terbaik bagi produk. Analisis matematik dan CAD telah dijalankan dan
menunjukkan bahawa sistem mekanisme mampu menjana tenaga yang diperlukan serta
produk struktur dapat menyokong daya yang dikenakan. Dengan pemetik kelapa ini,
pengguna boleh memetik kelapa dengan lebih mudah dan kos yang rendah.
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CHAPTER 1

INTRODUCTION

1.1  Background

Coconut is the one of the oldest agro-based industries in Malaysia. It ranks fourth in
the industrial crop of Malaysia after the oil palm, rubber and paddy in terms of total
cultivated area. Coconut contributes very little to the overall economy of Malaysia. Recent,
the total area of coconut cultivation is declined as the result of the competition with the oil
palm for land. However, coconut now still has a great influenced on the social-economic of
the Malaysia as it involves 80,000 households. There is about 63% of the total coconut
production is used for domestic consumption while the 37% is for export and industrial
processing purposes (Sivapragasam, 2008). In the world production of coconut, more than
50% is processed to copra. While some portion is used to produce end-products of coconut
such as desiccated coconut, coconut milk powder and activated carbon. The rest of the
production is taken in the form of fresh coconut and tender coconut for domestic demand
(Punchihewa and Arancon, 2001).

As the high demand on the coconut, the coconut harvesting method become an
important matter to be consider to ensure the production able to fulfill the demand of the
country. Harvesting of the coconut can be done in different ways which depend on the size
of the tree. In many popular coconut cultivating countries, the traditional harvesting method
is used to pick the coconut from the tree. This traditional method is done by a skilled and

experienced picker who has to climb up 30 to 80 feet high above the ground with bare handed



or the aid of a rope and taps the nut with its harvesting knife to test its maturity (Abraham et
al., 2014).

In Malaysia, Indonesia and Thailand the pig-tailed monkeys are trained to climb the
coconut tree and throw down the ripe nut (Raffauf, 1985). According to the National Primate
Research Center at the University of Wisconsin, Madison, a height-savvy money to pluck
the fruit from the trees up to 80 feet is safer than a human. Other than that, the harvesting of
coconut also have been done with the help of a curve knife which attached to a long bamboo
pole. The ripe nut are cut from the trees and collected from the ground. Furthermore, another
simple method to harvesting coconut is to wait the nuts fall to the ground by themselves then
collected by farmer.

Nowadays, there are many invention of the coconut harvesting device to help the
farmer in plucking the nuts. Most of the invention is in form of the climbing machine to
ensure the safety of the pickers. On the other hand, there has a design of rotary blade which
can be used for the plucking coconut. However, this new design of rotary blade do not have
any mechanism to cooperate with it. Therefore, a mechanism to be designed to cooperate

with this rotary blade for the coconut harvesting purpose.

1.2 Problem Statement

Coconut plays a very important role in the economy of many developing countries.
Unfortunately in spite of its mass distribution around the world, the coconut harvesting is
still done without consider the safety and reliability which can lead to the casualties. Most
of the coconut harvesting in cultivating countries is done by trained, skillful and experienced
picker. The job of coconut picking is risky and unglamorous cause the number of coconut
tree climbers has declined sharply in recent years as many young people is not interesting in

this work. Therefore, the alternative method to pluck the coconut is done by a knife that



attaches to the long bamboo pluck. This method requires a lots of energy and causes the
picker get tired easily. Recent, there has been an array of coconut palm climbing devices
developed to assist and claim the safety during harvesting. However, there is still an acute
shortage of trained coconut climbers for harvesting activities (Mani and Jothilingam, 2014).
Furthermore, the coconut palm climbing devices is considered expensive for the
smallholders who unable pay for the high cost. Therefore, a cheap and effective technology
of coconut plucking device is required to allow the coconut harvesting process become easier
and solve the problem of shortage of skilled picker.

There was a rotary blade that has been designed specialized for plucking the coconuts.
This rotary blade is used the rotary mechanism to pluck the nut. However, there was lacked
of the designing of the pole to operate with the rotary blade from the ground. Therefore, the

designing of the pole is required to complete this equipment.

1.3 Objectives
The objectives of this project are:
1.3.1 To design a coconut plucking rod with advance mechanism.
1.3.2 To propose a mechanism system which to be cooperating with the existing

rotary blade.

1.4 Scope of Project

This project focuses primarily on designing the coconut plucking rod with advance
mechanism and how it cooperates with the existing rotary blade. The design of the coconut
plucking rod is emphasized on the coconut tree which tall less than 5m. The analysis on the
design will be done by CAD software. However, other aspects such as the production and

marketing of the coconut plucking rod are not covered in this project.



1.5  Expected Result
This project is to design a coconut plucking rod with advanced mechanism which
allows the user to pick the coconuts easily. A mechanism system with the ability to transmit

the rotating mechanical to be proposed which to be cooperating with the existing rotary blade.





