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Abstract— The pneumatic coconut harvester is specifically 

designed to harvest coconuts quickly, safely and efficiently 

without climbing the coconut tree by operating it remotely 

from the ground. This is done with the help of a pneumatic 

double acting cylinder and a customized harvesting unit. The 

pneumatic cylinder is used to lift the harvesting unit using 

compressed air. The forward and the return stroke (lift and 

drop) of the cylinder is controlled by the directional control 

valve by regulating the flow of compressed air. The 

harvesting unit resembles a robotic arm of six degree freedom 

and it consists of two harvesting devices namely, a cutting 

device to harvest a bunch of coconuts and a three-fingered 

gripper to harvest a single coconut, one at a time. These 

harvesting devices are indexed by a high torque DC motor 

powered by a battery to do their respective operations 

wherever needed. 
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I. INTRODUCTION 

Coconut is grown in more than 86 countries worldwide, with 

a total production of 54 billion nuts per annum. India occupies 

the premier position in the world with an annual production 

of 13 billion nuts, overtaking Indonesia and the Philippines, 

the other two prominent coconut-growing countries. India is 

the third largest producer of coconut in the world (National 

Horticulture Board, 2011). The export earnings derived by 

India from coconut are around Rs.3000 million, mainly 

through the export trade in coir and coir goods. The 

processing and related activities centered on the crop generate 

employment opportunities for over two million people in 

India. The contribution of coconut oil to the national edible 

oil pool is 6 %. In addition, the crop contributes Rs.7000 cores 

annually to the Gross Domestic Product (GDP). 

Usually all over the country, farmers practice 

conventional harvesting method in which coconuts are picked 

by specially trained, skilful and experienced climbers. Due to 

the height and lack of branches, it is very difficult to climb on 

coconut trees. A professional climber with proper training 

only could climb coconut tree. Due to the risk involved, 

nowadays a very few are coming forward to climb on coconut 

trees. Due to the lack of professional climbers, the existing 

professionals may charge more from the owners. Many young 

men now avoid coconut-picking in favour of white collar 

jobs, meaning there is no longer a guaranteed labour force. 

Coconut Tree climbers are a rarity these days. The scarcity of 

labour disrupts harvesting cycles causing loss of income to 

the growers. As against the general norm of harvesting cycles 

of 45-60 days, farmers are currently able to harvest only once 

in three to four months. There are many technique has been 

evolved to increase the production of coconut. But to harvest 

the coconut there is no simple technique has been evolve till 

now.so to overcome from this issue we designed and 

fabricated a machine which can harvest coconut without 

climbing the coconut tree and it will be useful for those 

having coconut cultivation as well as residents who is having 

less coconut trees. This kind of devices will encourage more 

people to come forward to agricultural sector. 

II. MECHANISM 

There are three mechanisms involved in this pneumatic 

coconut harvester as follow; a pneumatic double acting 

mechanism controlled by the directional control valve, the 

flow direction of the compressed air to the cylinder inputs is 

regulated alternatively to achieve the lift and drop of the 

harvesting unit. A pair of gear drive mechanism, one for the 

indexing of the harvesting devices and one for the cutting unit 

to have the freedom of motion to achieve a proper cutting of 

stalk of the coconut bunches.  A four bar chain mechanism of 

grippers for plucking of individual coconuts. 

III. MATERIALS USED 

 A ISO 15552 VDMA 24562 double acting pneumatic 

cylinder 

 A directional control valve 

 A MS Square pipe and a base stand 

 Two pair of hi-strength plastic gears (1:3) 

 Two high torque dc motors 

 Three-fingered grippers 

 A Customer remote 

 A 12V battery 

 A cutting device 

 Few bolts and nuts 

IV. SPECIFICATIONS OF MATERIALS USED 

The specification of the parts and materials used in this 

project are given in the tabulation as follow 

Sl. No Parameters Values 

1 Operating Pressure 0.5 bar to 10 bar 

2 Operating temperature -20oC to 80oC 

3 Operating Media Compressed air 

4 Max Stroke length 1000mm 

5 Piston length 10000mm 

Table 1: Specification of Pneumatic Cylinder 

Sl. No Parameters Values 

1 No. of input ports 1 

2 No. of output ports 2 

3 No. of exhaust ports 2 

Table 2: Specification of Directional Control Valve 

Sl. No Parameters Values 

1 Speed 10 rpm 

2 Torque 120kgcm 

3 Current 7.5 max 

4 Voltage 12V 
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Table 3: Specification of High Torque Dc Motors 
Sl. No Parameters Values 

1 Total no. of links 4 

2 No. of linear links (Finger) 3 

3 
No. of rotary links (DC 

Motor) 

1 (12v, 

100rpm) 

4 
No. of motors for twisting 

motion 

1 (12v, 

100rpm) 

Table 4: Specification of Gripper  

Nominal voltage 12v 

Capacity (20HR, 25oC) 7.2Ah 

Dimension 

Length 151mm 

Width 65mm 

Height 94mm 

Total Height 100mm 

Approx. weight 2.18Kg 

Internal resistance  

(Fully charged, 25oC) 
Approx. 24mΩ 

Capacity 

affected by 

temperature 

(20HR) 

40oC 102% 

20oC 100% 

0oC 85% 

-15oC 65% 

Self-discharge 

(25oC) 
3 month 

Remaining 

Capacity: 91% 

 6 month 
Remaining 

Capacity: 82% 

 12 month 
Remaining 

Capacity: 65% 

Nominal operating temperature 
25oC ±3oC 

(77oF ±5oC) 

Operating temperature range 
-15oC~50oC 

(5oF ~ 122oF) 

Float charging voltage (25oC) 13.60 to 13.80V 

Cyclic charging voltage(25oC) 14.50to 14.90V 

Maximum charging current 2.25A 

Terminal material Copper 

Maximum discharge 112.5A(5sec) 

Table 5: Specification of Battery 

Sl. No Parameters Values 

1 Dc motor 1 (12V, 1500rpm) 

2 Blade 
1 (Case hardened 

steel,  tipped tool) 

3 Flange 1 (25mm dia) 

Table 6: Specification of Cutting Blade 

V. DESIGN AND FABRICATION PROCESS 

The basic model of the pneumatic coconut harvester is 

designed in the CATIA V5 software as shown below. 

 
Fig. 1: Catia Design of Pneumatic Coconut Harvester 

By keeping it a basic model, the pneumatic coconut 

harvester is fabricated.  The pneumatic cylinder is mounted 

on a base stand (metal frame) along with a rubber layer as 

damping to withstand vibrations using four bolt nuts. The 

inputs of the pneumatic cylinders are connected to the outlets 

of the directional control values and the inlet of Directional 

control valve is connect to the compressor or hand pump for 

the supply of compressed air. 

 
Fig. 2: CATIA Design of Whole Cutting Unit 

The harvesting unit is mounted above the piston rod 

of the pneumatic cylinder using bolts and nuts.  The MS 

square pipe with a cutting unit at one end and a gripper at 

another end is mounted on the shaft of a high torque DC 

motor by gear arrangement to have stability.  The high torque 

DC motor is fixed on the harvesting unit base with help of 

bolts and nuts. 

The cutting unit is attached to the MS square pipe by 

means of a gear and motor assembly fitted on one end of ‘Z’ 

shaped flat rod which gives freedom of motion of the cutting 

device to have clear cut.  The cutting device is fitted to other 

free end of the 'Z’ shaped flat rod.  The blade is fitted to the 

cutting device motor by means of flange with bolts and nuts. 

The base of gripper is attached to one end of the MS 

square pipe.  The DC motor is attached to the base of gripper 

to give revolving motion in order to achieve twisting motion. 

The three fingers are mounted to three respective spur gears 

with is geared with a rack and pinion assembly. The pinion is 

attached to the DC motor. The fingers are placed at 120o 

degree angular spacing as shown in the figure. 

 
Fig. 3: CATIA Line Sketch Design of Gripper 

VI. WORKING 

The Setup should be placed near a coconut tree. The 

compressed air supply should be given to the directional 

control valve.  When the directional control valve is switched 

to the forward stroke, the compressed air enters the inlet of 

the pneumatic cylinder and the piston moves upward which 

results in the lifting of the harvesting unit. By using 

directional control valve the harvesting unit is set to a desired 

position where the coconuts are present in the tree.  After 

positioning of the harvesting unit, the Harvesting devices can 

be operated based upon the situation.  If we need to harvest 

bunch coconuts, we can operate the cutting unit by the 

remote.  The MS square pipe should be positioned in correct 
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place where the coconuts are located.  By using remote, the 

cutting device can be switched on and the stalk of the bunch 

of coconuts can be cut using the cutting blade. 

If we need to harvest a single coconut or if we need 

to clear the way to harvest bunch of coconut by removing a 

single coconut especially for locating the stalk of bunches, we 

can operate the gripper by remote and after the positioning of 

MS square pipe The gripper can be used to pluck a single 

coconut. The fingers are used to hold the coconut by its 

gripping action and the DC motor is used to give twisting 

force which breaks the node of the coconut.  This results in 

the removal of single coconut from the bunch.  

VII. CONCLUSION 

This project is more useful for farmers, as it provides safe 

harvesting of coconuts from the ground without climbing the 

tree, which would result in mass production of coconuts. 

And this type of projects may initiates the 

youngsters to do more agricultural projects which would 

make the agriculture easier, better and safer. “Planting makes 

the earth Healthy”. 
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