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Abstract— The aim of this paper is to develop an alternative
solution for conventional method for cocoa pod splitting.
The cocoa pod splitting machine is the new innovative and
effective concept mainly used for agricultural and industrial
field to promote use of mechanical and automatic parts in
field machines. Nowadays, humans are employed for cutting
the cocoa pod in harvesting area and in some other places. It
may be the difficult task for them as they should keep
everything in regular manner while cutting and it takes long
time in doing this work. In order to reduce the human effort
we came up with this idea. The major components of the
machine include a frame, cylinder, conveyer, sensor and
rope. The knives which do the splitting are actuated by
simple hydraulic mechanisms devoid any major stresses,
forces or moments acting on them. These mechanisms are
powered by simple low - powered positive displacement or
hydrostatic hydraulic pumps for power. The machine can be
assembled and quickly, and, therefore can be owned
patronized by a group of cocoa farmers who can easily bear
the low cost of maintenance of the already relative cheap
machine.
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I. INTRODUCTION

Generally, Chocolate was introduced to Europe by the
Spaniards, and became a popular beverage by the mid-17th
century. In the Gold Coast, modern Ghana, cacao was
introduced by a Ghanaian, Tetteh Quarshie. It is useful in
the production of lightning oil, ointments, candles, soaps
and medicines (Opeke, 1987). Cocoa butter, made from the
fat extracted from the beans, is a stable fat used in the
production of cosmetics and pharmaceutical products. The
beans are ground into powder for making beverages,
chocolates, ice cream, soft drinks, cakes, biscuits, flavoring
agents and other confectionaries. Cocoa husks can be
hydrolyzed to produce fermentable sugar. Considering all
these benefits, cocoa production and processing must be
mechanized and properly improved to aid profits and reduce
losses. Hence the development of this concept of designing
such a cocoa pod splitting machine, which has not been in
existence in any part of the world.

The Cocoa fruit: The cocoa fruit comprises of the
pod or shell, beans or seeds, husk, placenta and
mucilaginous pulp which contains a sweet juice referred to
as ‘sweating’. Generally, cocoa pods are oval-shaped and
vary in size. The length is normally between 20 and 32 cm..
The number of beans per pod is usually between 30 and 40.
Each bean consists of two convoluted cotyledons and is
enclosed.

Il. METHODOLOGY

Problems identified from the existing technology is
summarized as follows To reduce the human effort, To
improve the production, To make working process simple
and easily be controlled by unskillful operator at any time.
The project consists of handle, spring, knife, cocoa holder,
seed removing tool. Cocoa holder is to hold the cocoa pod,
pneumatic cylinder and object sensor is use to operate the
seed removing tool and the knife in this setup. Here spring is
used for the suspension to retract the handle and the entire
setup is mounted on the base frame. Initially we have to
place the cocoa pod on the cocoa holder and we have to
adjust the width of the knife according to the cocoa pod
distance, then we have to use the handle to cut both the end
of cocoa pod with knife. We place the cocoa pod in the
cocoa holder then the object sensor sense and pass this
signal to the micro controller. Then the solenoid valve
actuates and the pneumatic piston actuates, after the piston
retracts the return spring also retracts to take the handle
attached with blade. Then we have to place the cocoa pod
below the seed removing tool then the object sensor sense
and pass this signal to the micro controller. Then the
solenoid valve actuates and the pneumatic piston actuates
seed removing tool will come down and the seeds inside the
pod will be extracted. This is simple method to extract the
cocoa beans and use it for chocolate manufacturing process.

I11. BLOCK DIAGRAM
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In the block diagram, object sensor sense the cocoa pod and
send signal to the signal conditioning unit (SCU). Then SCU
send signal to the Arduino board. A LCD display is
connected to the Arduino for display the ongoing process of
it. The Arduino gives the power supply to the driver circuit
for control the relay switch. The relay switch operates the
solenoid valve for controlling the both pneumatic cylinder.
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IV. COMPONENT DESCRIPTION

PROXIMITY SENSOR: A proximity sensor is a sensor able
to detect the presence of nearby objects without any physical
contact. A proximity sensor often emits an electromagnetic
field or a beam of electromagnetic radiation (infrared, for
instance), and looks for changes in the field or return signal.
Two proximity sensors are used for detect the cocoa pod is
present or not.

PNEUMATIC CYLINDER: Pneumatic cylinder(s)
are mechanical devices which use the power of compressed
gas to produce a force in a reciprocating linear motion.

Like hydraulic ~ cylinders, something  forces
a piston to move in the desired direction. The piston is a disc
or cylinder, and the piston rod transfers the force it develops
to the object to be moved. Engineers sometimes prefer to
use pneumatics because they are quieter, cleaner, and do not
require large amounts of space for fluid storage.

A double-acting cylinder is a cylinder in which the
working fluid acts alternately on both sides of the piston. In
order to connect the piston in a double-acting cylinder to an
external mechanism, such as a crank shaft, a hole must be
provided in one end of the cylinder for the piston rod, and
this is fitted with a gland or "stuffing box" to prevent escape
of the working fluid. Here the double acting cylinder is used
for cutting the cocoa pod and removing the seeds from
cocoa pod.

A. Solenoid Valves

Here's the most confusing part of dealing with pneumatics -
solenoids. Just like air cylinders, they come in all sizes,
styles, shapes, sizes, and combinations. There's literally
something for everyone when it comes to solenoids.

The whole ‘four port' , five port', ‘two way', 'three
way', naming came from the action of the air as it moves
through the solenoid. Again, the names aren't as important
as what it does. The best combination of flexibility and use
for double acting cylinders is what's called a "five port, four
way" solenoid (they're also called 'valves'). Here solenoid
valve is used for controlling the double acting cylinder for
the extraction and retraction of the cylinder.

B. Controller

Arduino board designs use a variety of microprocessors and
controllers. The boards are equipped with sets of digital and
analog input/output (I/O) pins that may be interfaced to
various expansion boards (shields) and other circuits. The
boards feature serial communications interfaces, including
Universal Serial Bus (USB) on some models, which are also
used for loading programs from personal computers. The
microcontrollers are typically programmed using a dialect of
features from the programming languages C and C++.In
addition to using traditional compiler tool chains, the
Arduino project provides an integrated development
environment (IDE) based on the Processing language
project.

RELAYS: Relays are switches that open and close
circuits electromechanically or electronically. Relays control
one electrical circuit by opening and closing contacts in
another circuit. As relay diagrams show, when a relay
contact is normally open (NO), there is an open contact
when the relay is not energized. When a relay contact is

Normally Closed (NC), there is a closed contact when the
relay is not energized. For controlling the solenoid valve.

V. EXPERIMENTAL SETUP

AUTOMATIC COCOA POD SPLITING & BEAN EXTRACTION

SIDE VIEW OF BEAN
EXTRACTOR

SNO PART NAME|SNO PART NAME SNO| PARTNAME |[SNO| PARTNAME
01 OBJECT SENSOR 04 |KNIFE 07 | HOLDERANDCLAMP| 10 |32X200 PNEUMATIC CYLINDER
02 | GUDI 05 | WIDTH ADJUSTMENT 08 |SPRING »—| TO CONTROL UNIT
03 [SEEDREMOVING TOOL| 06 |SLIDER 09 |PUSHINGPLATE

This project consists of handle, spring, knife, coco holder,
seed removing tool. Coco holder is to hold the coco pod,
pneumatic cylinder and object sensor is use to operate the
seed removing tool and the knife in this setup. Here spring is
used for the suspension to retract the handle and the entire
setup is mounted on the base frame. Initially we have to
place the cocoa pod on the coco holder and we have to
adjust the width of the knife according to the coco pod
distance, then we have to use the handle to cut both the end
of coco pod with knife. We place the cocoa pod in the coco
holder then the object sensor sense and pass this signal to
the micro controller. Then the solenoid valve actuates and
the pneumatic piston actuates, after the piston retracts the
return spring also retracts to take the handle attached with
blade. Then we have to place the coco pod below the seed
removing tool then the object sensor sense and pass this
signal to the micro controller. Then the solenoid valve
actuates and the pneumatic piston actuates seed removing
tool will come down and the seeds inside the pod will be
extracted. This is simple method to extract the coco beans
and use it for chocolate manufacturing process.

VI. DESIGN CALCULATION

32X200 PNEUMATIC CYLINDER:

Mini pressure applied in the cylinder(p)= 2x10°N/m?
Diameter of the cylinder (D) = 32 mm

Stroke length=100 mm

Area of cylinder (A) =(3.14/4*(D?)

= (.785x.032?)

=8.0384 x 10“m?

Force exerted in the piston (F) = Pressures applied X Area
of cylinder

Force =mxa

Force =(2 x 10° n /m?) (8.0384 x 10™*m?)

=1x9.81

=9.81N

And the pressure required for one pneumatic cylinder to lift
I kg is given by,

Pressure, P = Force/ Area

=0.81 N/8.0384 x 10 m?

=12203.92 pa (or)N/m2
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Pressure =0.1220392 bar

Force = Pressure*area

=160.68 N

Maximum load in the cylinder = mxa
=160.68 x9.81

=15.7627 kg

So, 160.68 N For lifting one kg weight.

VII. CONCLUSION

This study has intensively and extensively dilated on the
direct need to have an efficient, cost-effective, highly
ergonomic, environmentally friendly cocoa splitting
machine that will be used by cocoa farmers to increase and
boost productivity and enhance the quality of cocoa
products to the highest possible level, devoid of any hazards,
dangers, perils or risks. They reduce the human labor cost
and easy to maintain. It was fabricated using materials
sourced locally. It is cheap and affordable. The drudgery and
much time involved in the process of breaking the cocoa
pod with hands could be overcome with the help of the
machine.
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