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ABSTRACT

Deflossing of cocoons means removing rough silk enveloping silkworm cocoons so as to make

them clean. This increase their quality and prices in the market. Cocoons are used to produce silk

yams in textile industries. Sericulture is the activity of rearing silkworms and production of silk

fibers from them. Removing floss by hands is time consuming and tiresome, automatically power

operated cocoon deflossing machine can defloss high amounts of cocoons but are expensive to

buy. A manually handle operated cocoon deflossing machine is cheap but some portion of reelable

silk go as waste. Therefore the objective ofthis study was to design and construct a manually pedal

operated cocoon deflossing machine aimed at addressing all the above problems. The design of

the various machine parts was carried out by analyzing forces acting on them. Force analysis led

to selection of proper materials to withstand the forces to avoid failure. Mild steel of various

sizes and grades were used especially for the frame and low carbon steel used for the shaft. The

engineering drawings of the various components were drawn before the various components were

constructed. The different parts of the prototype were fabricated and the assembled. A fully

functional prototype resulted after all the above operations. Testing of the prototype was carried

out and the figures revealed that the machine had an efficiency of 79.6% and a deflossing capacity

of 15kglhour. The relevant literature to assist in the problem solving as well as the necessary design

specifications, and equations plus the used references, and budget required for completion of the

project are also inclusive in this report
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CHAPTER ONE: INTRODUCTION

1.1 Background of the study

Deflossing of cocoons means removing rough silk enveloping silkworm cocoons so as to make

them clean. This increase their quality and prices in the market. Cocoons are used to produce silk

yarns in textile industries by reeling process.

Sericulture industry is growing every day in Uganda due to the fact that people have a great interest

in silk worm rearing. It was introduced by early 1990s where different farmers associations were

formed in districts like kampala, Bushenyi, Mukono, Kanungu, Mbarara, Luweero and others. This

was under the support of USlL, KASICA and USPA in collaboration with flCA to promote the

sericulture activities. (UEPB, 2000) Sericulture is a good source of money and needs a few

facilities like a rearing house and the mulberry leaves garden to be carried out. This has increased

on cocoon production whose quality needs to be increased before they are taken to the market by

removing floss from them. (Appendix A, 2003)

The silk worms stop eating at the end of their fourth stage and climb on to the heather spinning

trays with holes. After securing a good grip, each worm spins its cocoon covering itself and

producing 800 to 1500 m of a single silk thread in two or three days. (Kimura, S. et al., 1964) To

make the silk filament suitable for trading the silk farmers stop the natural process by harvesting

the cocoon from the spinning trays and sorting them before the moth comes out. (Pierrette Bline

postcard, 2001)

Sericulture is the activity of rearing silkworms and production of silk fibers from them. While

cocoon floss is the rough silk enveloping a silkworm's cocoon which has to be removed from the

cocoons prior to reeling process. Floss silk is then carded and woven to sew rustic clothes and

b\~ets. (S. P. Nandy, 2002)

R~oving of cocoon floss is a very tiresome work. A man can defloss cocoons at an average of

2-~ ~g per hour (10-12 kg per day) by using a stick or by hands. This low production rate wastes

tlWe and is tiresome. (Fatima S. Rodriguez, 2004)
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The power operated cocoon detlossing machine can defloss 60-70 kg of cocoons per hour.

However, the machine is expensive compared to a pedaling cocoon deflossing machine. It also

needs power which some areas in Uganda carrying out silkworm rearing activity lack hence

unsuitable for the local cocoon producers. (Indian Silk, 2003)

The automatically operated cocoon detlossing machine can defloss about Skg per hour operating

for 6 hours in a day making it about 30 kg per day. This production is lower than what pedal

operated detlossiDg machine can produce. It uses power of about 19.2 watts per day. (Madrid, A.

E. 1996) dtis is expensive to the local fanners in the villages where there is no power.

A manually bandIe operated cocoon deflossing machine can defloss 7-10 kg of COCOODS per hour

which is approximately. 60-80 kg of floss per day, but some portion of reelable silk goes as waste

and it also needs two people to operate it. (Commercial worm farming, 2003)

To increase cocoon production output, a manually pedal operated cocoon deflossing machine is

hereby proposed which will increase the comfort of the operator. It will have a larger working

surface than a handle operated cocoon deflossing machine and a person can operate it by using

both the hands by rotating the pedal manually or pedaling with legs. It also has a provision for the

handle in case of disabled people and some women who cannot pedal. It is cheaper than the

motorized and automatic machines due to few components. It does not require the use of power as

compared to the automatic deflossers hence it will be adopted by local silkworm farmers most of

whom lack electricity. The machine will also have familiar technology and hence easy to maintain.

It will be estimated to deftose SOkgof cocoons and above per hour. The machine will be operated

by two people to achieve 1his high output where one will be pedaling and the other one feeding,

stirriaa aad NIIlOviDg deflossed cocoons. One person will be able to operate it in case of low

amouat of Q)COODS to be clet10ssed where bel she will be relaxing during loading and removing of

COCOODS

The ~ at] •• IT •__ sortiD& lSSessment of quality aDd .sy emergence of the moths for

.~.'I"J.lr.purpose.. Deflossedcocoons have good steaming effect in terms of

ftll... e8ic ..... ' ..... siabeUlreooking. (Song, K.E., Lee. Y.w. andChoe. B.H /973).
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1.2 Problem statement

Cocoon floss removal is a tedious process and if not done correctly, it affects the quality and thus

the price of COCOonsin the market (Fatima S. Rodriguez, 2013). In Uganda hand-sticks are used

to de floss their cocoons. This has low output. They also use of fire flames to slightly bum off the

floss from the Cocoon. This can easily damage the yams. Hand operated cocoon deflossers is of a

low output capacity due to the small working area yet a lot of energy is needed to be operate. The

automatic COcoon deflossing machines which are available on market are expensive and need
electric power to be operated.

Therefore there is need for a simple and manually pedal operated Cocoon deflossing machine that

will be used by silk farmers in Uganda in order to meet industry demand on cocoon products.

1.3 Purpose of the study

The purpose of the study is to develop an effective and sustainable means of solving the problem

of COcoon floss removal by designing a low cost, manually pedal operated COcoon deflossing

machine. This study is geared to generating a sustainable solution to the fluctuating production of

Cocoons in Uganda which has been reported as being due to discouragement among the farmers
because of little net income from flossed cocoons.

1.4 Objectives

1.4.1 Main objective

To design and construct a manually pedal operated COcoondeflossing machine.

1.4.2 Specific objectives.

1. To design the components of the Cocoon deflossing machine.

2. To select suitable materials for the construction ofthe prototype of the machine.

3. To fabricate and assemble the machine.

4. To test the operation ofthe machine.

5. To carry out economic analysis.
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1.5 Jasttflcation

The pedal operated COCoondeflossing machine has a higher output as compared to a hand operated

and other local cocoon deflossing methods used in Uganda. It can defloss atleast 15kglhour. The

design of the intended machine also has an improved on the comfort-ability and safety of the

operator. The technology used is familiar hence needs no skills and people will be able to operate

it for long hours without getting tired as compared to a manually handle deflossing machine. It is

also cheaper as compared to the motorized deflosser since it is made of slightly few components

and cheaper raw materials hence it can be affordable to low income earners. It involve very low

maintenance costs and maintenance expertise is readily available even among local communities.

The person is able to defloss using hands in case he or she gets tired of using legs by removing the

driven sprocket from the driver pulley and replaces it with the handle. The deflossing machine has

increased the efficiency, effectiveness of cocoon deflossing and the quality of cocoons produced
in Uganda.

1.6 Scope

The project coverage includes; the designing, constructing and testing a machine. It also covers

Operating instructions, safety precautions, recommendations for possible improvements and future

development is also provided.
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