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ABSTRACT
Harvesting fruit from the high altitude trees were challenging and difficult task by the farmers. Conventional method of hand harvesting fruits can have an impact on its quality and require a significant amount of time and labor. In order to minimize these problem current technologies like Robots, drones, and expensive machinery were used. These devices will have high maintenance costs and potentially difficult to use, that may provide a challenge for novice users like agriculture farmers. 
     The innovate design of a high altitude harvesting device with  a flexible arm, and an adjustable telescopic lengthy pole is a creative novel idea to overcome the harvesting issue. In this project work, flexible arm is utilized to mechanically pluck the fruits; With the use of a fabric tunnel connected to a telescopic pole, the harvested fruit is brought to the ground without any damage by gravitational. The telescopic pole's linear guiding rod moment powers the flexible arm, while the rod's twisting moment is responsible for fruit plucking. To shield the fruit from harm, the gripper is composed of lightweight aluminium material .feasibility of gripper components was tested through ANSYS software. The final product is achieved by cutting and joining aluminium material using gas welding, in accordance with the design dimensions.
   Keywords: Harvesting fruit, High altitude trees,  flexible arm, adjustable telescopic lengthy pole, gas welding
1.  INTRODUCTION
                   Fruits can be harvested from higher altitudes, roughly equivalent to 15 feet above earth, with the use of innovative design. Getting the fruit at a greater altitude without any harm is more convenient .A 15-foot telescopic pole with an adjustable gripper attached at the top is used to gather fruit, providing an improved solution to the traditional harvesting issue. The gripper's dimensions vary according to the kind of fruit. It is adjusted using the lever that is situated at the telescopic pole's end .Because of a twisting operation performed on the rotating option in the telescopic pole, grabbed fruit is cut from the tree. The fruit from the tree is saved by using a gathering basket. We are able to utilize the design to harvest the fruit of size 5to 25 cm and the Hight of 16feet from the ground .
2.ARCHITECTURE OF HARVESTING MACHINE 
Telescopic unit 
The more crucial part of the harvesting apparatus for reaching greater altitudes is the telescopic pole. Three distinct subcomponents with varying diameters and the same height make up the pole. are moved inside of each other at different heights. The telescopic mechanism serves as the basis for the assembly of these parts.
Gripping Unit
[bookmark: _Hlk167986603]Gripping unit is the main part of the harvesting device .which is give the output for the entire device.  Out put is achieved by gripping and twisting operation of the gripper.
Operating mechanism 
Two parallelly arranged springs of same length equal to pole lengths are connected by the coupler which is in the middle of telescopic arrangement which is accutaed by the gun operation which is located in the end of telescopic pole .spring tension and compression is the main key for the gripper operation .
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3.RESULTS AND DISCUSSIONS

 Design of Telescopic Pole 	
This device consists of two aluminum poles that are positioned within one another and vary in length and diameter. Its length can be adjusted from four to ten feet. It is attached to a 2.6-foot-long twisting pole that rotates the gripper unit. 
Table 3.1
	Parameter
	Pole 1
	Pole 2
	Twisting pole

	Length (mm)
	1200
	1600
	800

	Diameter (OD) (mm)
	32
	25.5
	33

	Diameter (ID) (mm)
	26
	21
	27


 Design Of Gripper 
                   Gripper is the assembly of gripper base, gripper ring and gripper finger .Each components are made in specific dimension to form gripper. Centrally assembled spring is employed in gripper opening and closing operation which is operated through the gun arrangement which is locate d at the of telescopic pole .
Table 3.2

	Parameter
	Gripper Base
	Gripper Ring
	Gripper Finger

	Length (mm)
	80
	-
	60mm ,40mm

	Diameter (mm)
	35
	35
	-


Each component is designed in NX software and its feasibility was tested in ANSYS software and the results    are.
Gripper Base
        gripper base designed in desire dimension and it tested in the ANSYS software to identify the failure modes . The gripper ring is made up of nylon  material and it tested in 50N maximum load  Condition. maximum and minimum stress value for the given load is 0.158N/mm2 and 0.001N/mm2 respectively. strain is constant is throughout the base that is 100. displacement is in the range of 0 to 6.978X10^-5mm.
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Figure 3.1  CAD Model Of Gripper Base                                                     Figure 3.2stress Value Of Gripper Base  
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Figure 3.3 Strain  Value Of Gripper Base                                                    Figure 3.4 Displacement  Of Gripper Base    


Gripper ring 
[bookmark: _Hlk168058322]                   Gripper Ring Designed Based On The Gripper Base And Finger and it tested in the ANSYS software to identify the failure modes . the gripper ring is made up of aluminium material and it tested in 50N maximum load  Condition .maximum and minimum stress value for the given load is 4.592N/mm2 and 0.002N/mm2 respectively. Maximum and Minimum strain is 47.26 and 100 respectively. displacement is in the range of 0 to 0.001343mm.
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Figure 3.5 CAD Model Of Gripper Ring                                                      Figure 3.6 stress Value Of Gripper Ring 
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Figure 3.7 Strain Value Of Gripper Ring                                         Figure 3.8 Displacement  Of Gripper Ring  
   Gripper finger
	Gripper finger is tested in the pressure of 0.5N/mm2and the FEM result are below. the stress is in between 9.786X10^-23N/mm2 to 1.32X10^-6N/mm2. strain is constant is throughout the base that is 100.displacement is in between 0 to 2.468X10^-11mm.
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Figure 3.9 CAD Model Of Gripper Finger                                                       Figure 3.10 stress Value Of Gripper Finger
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Figure 3.11 Strain Value Of Gripper Finger                                        Figure 3.12 Displacement  Of Gripper Finger
   
Gripper assembly
 Each components of the gripper  are assembled in assembly module to form a  complete harvesting device.
All the components in the assembly are mated with another by means of specific constrains used.
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Figure 3.12  Assembled View Of Gripper



Fabrication harvesting machine 

     The fabrication of the harvesting device is done by the cutting and welding of the aluminum material in desired shapes and size. CNC machining is done to get the accurate dimensions of gripper assembly. gripper components are bolted together and the hole assembly is welded with telescopic assembly. inside of the telescopic pole two parallel spring rope is connected in between of gripper and end operator . This springs are actuate the gripper when the gun is actuated by the user .getting immediate action on the gripper compression helical spring is used at gripper center.
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     Figure 3.13  Fabricated Model Of Harvesting Device 
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                                                                                                                Figure 3.15  Fabricated Model Of Twisting Unit 
Figure 3.14  Fabricated Model Of Gripper 
Define Values and  Weightage
      The product is categorized under five main categories and its value is assessed using essential factors that define the product in every way. Every classification is assigned a percentage out of 100, determined by the arrangement. The final five categories fall under the three consumer decision criteria, which are likewise ranked in terms of percentage likelihood to purchase the product.
                                  Table3.3	                                                                                 Table3.4
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4.CONCLUSIONS
      An innovative device has been designed and thoroughly analyzed to successfully address the problem of harvesting fruit at higher altitudes. The apparatus is designed to gather fruit at an elevation of approximately 16 feet. The fruit can range in size from 5cm to 25 cm in length and diameter. Gripper is designed based on the safety aspects of the fruit and the capability of the gripper is checked through the ANSYS software. Each component of the gripper is with in the expected range of stress ,strain and displacement Based on the design and analysis fabrication of the harvesting device is done successfully. Finally the customer requirements are assessed in different ways and match with current futures of the product. The product full fill customer in different way like performance ,safety and cost 
   In the level of 45%,35%,and 20% respectively .
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