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Final concept for prototyping:
In the final concept following problems were taken in to consideration

- Feeding of coconut
- Construction / fabrication / cost of machine
- Speed of the motor / cutting tools
- Location of switch
- Human-Machine interaction
- Separation of coconut and removed fibers
- Joining details of the machine body covers
- Maintenance, service of machine
- Transportation
- Safety.

fig71,
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After finalization of concept prototype is made for testing.
Clear instruction is given to the operator how to work on the
machine.
Sequence of operation is as follows,
Step 1- Lifting of coconut
Step 2- Placing of coconut over cutting spikes
Step 3- Pressing the coconut over the spikes by the help of handle
attached to the machine
Step 4- Pressing the pedal switch
Step 5- Cutting operation starts
Step 6- Removing the coconut and placing again over the spikes on
other remaining two sides of coconut
Step7- Pressing the pedal switch.

         Step8- Placing the dehusked coconut on left–side.

fig72,
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In the old machine 12 actions had to be done for dehusking one coconut. Which
is improved in this new machine by which same work can be completed in just
8 actions, by reducing 4 action number of coconut dehusked is increased.

In old machine number of coconut dehusked in 1minutes- 4 / 5 coconuts
In new developed machine 1minute- 10 / 12 coconuts
One  coconut takes 6 seconds that is 4 sided fiber removed coconut,

1 minute -10 coconuts
60 minutes – Approx 600 coconuts, can be dehusked in the new developed
machines

Specification of the machines :

1. Two spike cutter machines

2.   30 rpm output motor with single phase

3. Peddle operated switch

4. L-angle structural frames

5. Stainless / sheet metal body cover

6. Total weight of the machine is 110 Kg

7.  Price of the one machine is Rs, 10,000 /-
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                     fig 73,

                     fig 74,
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                                                    fig 75,

                                                    fig 76,

fig 77,                                                fig 78,                                            fig 79,

User tests  have been conducted on the prototype.
Mr. Jayaseelan, innovator  him self  tested and operated  the
machine, coconuts which will be used in the real situation is used
during the test .

Figure 75, Showing Mr Jayaseelan placing the coconut above the
cutting spike. Coconut is kept in position by the handle pressing on
the coconut. Important thing is that coconut has to be kept in proper
position otherwise during cutting, coconut may move before cutting
or it may cut at any one side of the coconut.

Figure 76, Showing pressing operation of handle over the coconut,
during this operation sharp spike get in to the coconut fibers.

Figure 77, After pressing the coconut, Motor is switch ON  by pedal
switch. Pressing  constantly on the coconut till the coconut passes
through the cutting spikes.

Figure 78, Showing removal of fiber on two sides.

Figure 79, Showing back side view of the machine, where removed
fiber from coconut will be falling on opposite direction of cutting
which can be collected by attaching jute bag to the machine.
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    fig 80,

                                      fig 81,

                           fig 82,

Figure 80, Showing the different stages of fibers been removed  from the full
coconut. The main aim is to get that squarish form over the coconut so that it
can be packed in the bags. If the coconut fiber is not removed in this manner
is not economical for the vendors. In normal jute bag 60 coconuts can be
stored, and if the fiber is removed about 100-110 coconuts can be stored in
the same jute bag. Another advantage of retains the fiber on coconut is that it
acts like natural packaging  for coconut and coconut lasts longer without any
damage while transportation.

Figure 81, Showing vertical stackability of the coconut.

Figure 82, Showing horizontal stack ability of the coconut.
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                                              fig 85,      fig 86,

The whole machine has been fabricated with simple ‘L’ section MS channels.
The operations involved include basic channel cutting, welding, sheet metal
bending etc. machines for which are widely available in rural areas.
Manufacturability in the rural areas has been an essential consideration while
designing the whole machine.

All the ‘L’ sections have a welded joint between them, and the sheet metal
work is basically done by bending and spot welding.

Fig. 85 shows the location of the single phase motor inside the machine which
has been vertically mounted to avoid incorporating a pulley and wheel assem-
bly for speed reduction which instead is achieved by using a additional gear
reduction assembly. This is directly coupled with two small ms gears on to
which the cutting tools are fixed.

The speed reduction assembly gives an output of 30 rpm while being directly
coupled with the motor shaft rotating at 1440 rpm, thus the reduction ratio
being 48.
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The motor can be easily accessed by only removing the side
panels for regular maintenance and repairs.

The motor has been mounted  about 10 cm above the ground
level to improve the stability of the machine by keeping
its centre of gravity low.

                                              fig 84,

                                              fig 83 ,
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Removal of coconut fibre:

After the coconut in placed on the cutting tools and pressed, it tends to be
carried towards one side due to the force of the cutting tools. To address this
problem a stopper had been provided so that the coconut is guided in the
proper direction without any damage. The removed fibres will then fall into
a basket or jute bag attached to the back side of the machine. The fibres are
free to fall into the sack over a slope of about 20 degrees.

The top surface panel is made of stainless steel, as the liquid content in the
fibres reacts with mild steel. Rust formation is very quick when ms sheet is
used. The figures illustrate the dehusking of the fibres and their collection in
one place.

                                          fig 87,

                                          fig 88,

                                                          fig 89,                                             fig 90,                                                        fig 91,
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The movable handle is pivoted on the top of the structure. This is used to
apply positive pressure on the coconut once it is placed on the cutting tool
and holding the coconut in position while the fibres are being removed. This
avoids using the hands to do the same operations, which is not safe. The
spring capsule incorporated in the handle assembly helps in getting the
handle back to normal vertical position once the pressing operation is over.
A soft rubber tube is used to cover the handle at the point where it is held.
This provides for better grip for the hands and also acts as a cushion between
the hands and the handle while applying pressure onto the coconut.
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fig 92,

fig 93,

fig 94,
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The main controlling switch to the motor is connected to the foot operated
pedal switch.
This can be extended as per the users need in terms anthropometric
requirements.

The stainless steel surface at the top has graphical illustrations for easy
communication of the processes involved in operating the machine. The
stainless steel sheet is treated with matt finish to avoid reflection of the
surrounding to the user.

The whole machine has been treated with shades of green to lend to it a
feeling of naturalness in keeping with the environment in which it will be
used. The main structural frames are in foliage green, the side panels being
pastel green.                                                          fig 95,

                                                   fig 96,
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                                                   fig 97

The handle is bush green in colour.
The side panels have graphics of coconut laves
which semantically imply the machines
association with the coconut.
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SALIENT FEATURES

The salient features of the dehusking machine are as follows.
1. The machine is ergonomically designed to offer a good degree of comfort

to the user. The user can sit and operate the machine for long durations of
time.

2. The safety of the user is greatly enhanced in the machine in the sense that
direct hand contact with the coconut while dehusking has been avoided.
One only has to press the coconut on the spikes and then press further by
using the handle provided on the top of the machine.

3. The shock and vibrations which come on the hands are reduced by using
cushioned sleeve on the handle.

4. In terms of manufacturability the structural frame for the machine has
been designed using single L section MS sections. These can be cut
according to the dimensions and welded together in an easy manner.

5. The side panels with the graphics add to the aesthetics of the machine
apart from being safety measures against the motor and electrical parts
inside the machine.
The side panels are designed to be easily and quickly removed for repair
and maintenance of the motor and easy cleaning of grit and husk particles
that would keep collecting inside.

6. The foot operated pedal switch eliminates the strain developed in the
hands, which are already preoccupied with the dehusking activity. This is
in keeping with ergonomic considerations to share the work activity
between the hands and the feet. The flexible nature and length of the
connection cable allows the user to place and adjust the switch according
to his anthropometric requirements.
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7. The top handle used to press the coconut on the spikes is hinged
on the main frame of  the machine with a spring capsule which
eliminates the activity to push back the handle once the dehusking
is complete. This capsule is spring loaded and pulls back the
handle once it is released.

8. The pressing pad connected to the handle provides a pressing
surface for the spikes to enter into the fibres of the coconut. Also
the pad restricts the movement of the coconut when the dehusking
activity is in progress.

9. The spikes are forged components and hardened to retain the
sharp edge required to pierce the tough fibrous shell of the
coconut. These can be easily removed for repair and replacement
by only unscrewing it from the gear shaft.

10. The stoppers prevent the lateral movement of the coconut while
being dehusked and also prevents the coconut from falling on the
users side.

11.  The stainless steel base functionally provides a rust free surface
on the top as a lot of fibre fluid is released when the coconut is
dehusked. The matt finished surface of stainless steel surface
avoids visual strain which would otherwise happen due to the
glare reflected from a glossy stainless steel surface. The stainless
steel surface also lends a sense of hygiene and cleanliness to the
machine.
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12. The inclined surface on the rear side of the machine allows the
dehusked fibres to freely fall into a basket or jute bag attached on the
rear side. This prevents the fibres from collection on the topside.

13. The mounting brackets for the motor are provided on the side so as
to enable easy dismounting and repair of the motor. The dismounting
can be done by unscrewing the motor mounting screws from the side,
after removing the side panel.

14. The motor used is a 1.5 hp,single phase 1440 rpm induction motor.
The speed of the motor us reduced t 30 rpm as required for dehusing,
by employing a speed reduction gear assembly with a ratio of 48.
The speed of about 30 rpm is safe and convenient for dehusking.
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CONCLUSION
In the developed prototype safety, ergonomic and functionality issues
have been dealt with in detail. The design and development of the ma-
chine had been done with the environment of its usage in mind. The
overall aesthetics of the machine has been enhanced to a marketable
level.
In terms of efficiency and productivity the machine is proposed to dehusk
about 600 nuts per hour.
The user interaction with the machine has been studied and analyzed to
arrive at the most economical dimensions and activities to be performed
while dehusking he coconut.
The concept of dehusking borrowed from the innovator has been ren-
dered safe, user friendly and efficient to a great extent.
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