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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- 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 .

LEVEL OF INNOVATION
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Figure 2.1 Level of Innovation

@International Journal Of Progressive Research In Engineering Management And Science Page |1



e-ISSN :

&( m INTERNATIONAL JOURNAL OF PROGRESSIVE 2583-1062
ITPREMS RESEARCH IN ENGINEERING MANAGEMENT
AND SCIENCE (IJPREMS) Impact
Factor:

WWW.ijprems.com

) . Vol. 04, Issue 06, June 2024, pp: 1-7 5.725
editor@ijprems.com

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 ANSY'S 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/mm? and 0.001N/mm? respectively. strain is constant is throughout
the base that is 100. displacement is in the range of 0 to 6.978X10"-5mm.

sim2 ; Stress Solution Result
Subcase - Static Loads, Static Step 1
Stress - Element-Nodal, Unaveraged, Von-Mises

Min : 0.001, Max : 0.158, Units = N/mm~#2(MPa)
Deformation : Displacement - Nodal Magnitude

0.158
! 0.144
0.130
— 0.116

0.101

0.087

0.073

0.058

§ 0.044
0.030
0.015
0.001

Units = N/mm~ 2(MPa)

Figure 3.1 CAD Model Of Gripper Base Figure 3.2 stress Value Of Gripper Base

sim2 : Stress Solution Result sim2 : Stress Solution Result

Step 1 Subcase - Static Loads, Static Step 1
Unaveraged, Stalar Displacement - Nodal, Magnitude

ax : 100, Units = Unitless Min : 0, Max : 6.978e-005, Units = mm
Displacement - Nodal Magnitude Deformation : Displacement - Nodal Magnitude

! 6.978e-005
6.34364e-005

5.70928e-005

5.07491e-005

4.44055e-005

3.80618e-005

3.17182e-005
2.53746e-005
1.90309e-005
1.26873e-005

100 6.34364e-006

Units = Unitless Dnits =onm

Figure 3.3 Strain Value Of Gripper Base Figure 3.4 Displacement Of Gripper Base
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Gripper ring

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/mm? and 0.002N/mm? respectively. Maximum and
Minimum strain is 47.26 and 100 respectively. displacement is in the range of 0 to 0.001343mm.

Figure 3.5 CAD Model Of Gripper Ring

sim8 : Stress Solution Result

Subcase - Static Loads, Static Step 1

Safety Factor - Element-Nodal, Unaveraged, Scalar
Min : 47.26, Max : 100.00, Units = Unitless
Deformation : Displacement - Nodal Magnitude

100.00
. 95.60
— 91.21
86.81
82.42
78.02
W 7363
B 69.23
64.84

60.44

56.05
51.65
47.26

Units = Unitless

Figure 3.7 Strain Value Of Gripper Ring
Gripper finger

sim8 : Stress Solution Result

Subcase - Static Loads, Static Step 1

Stress - El Nodal, U M

Min : 0.002, Max : 4.592, Units = N/mm~2(MPa)
Deformation : Displacement - Nodal Magnitude

I 4.592
4.174

3.757

3.340

2.923

B 2505

2.088

1.671

1.253

0.836
0.419
0.002

Units = N/mm~2(MPa)

Figure 3.6 stress Value Of Gripper Ring

sim8 ; Stress Solution Result
Subcase - Static Loads, Static Step 1

Stress - Element-Nodal, Unaveraged, Von-Mises
Min : 0.002, Max : 4.592, Units = N/mmA2(MPa)
Deformation : Displacement - Nodal Magnitude

4.592
! 4174
3.757

— 3.340
2.923
2.505

§ 2.088

1.671

1.253

0.836
0.419
0.002

Units = N/mmA2(MPa)

Figure 3.8 Displacement Of Gripper Ring

Gripper finger is tested in the pressure of 0.5N/mm?2and the FEM result are below. the stress is in between 9.786X10"-
23N/mm? to 1.32X107-6N/mm?. strain is constant is throughout the base that is 100.displacement is in between 0 to

2.468X10M-11mm.

Figure 3.9 CAD Model Of Gripper Finger

sim8 : Stress Solution Result

Subcase - Static Loads, Static Step 1

Stress - Element-Nodal, Unaveraged, Von-Mises

Min : 9.78679e-023, Max : 1.32102e-006, Units = N/mm~2(MPa)
Deformation : Displacement - Nodal Magnitude

Animation Frame 4 of 8

1.32102¢-006
' 1.20092e-006
1.08083e-006
9.60738e-007
8.40646e-007
7.20554e-007
6.00462e-007

4.80.

e-007
3.60277e-007
2.40185e-007 b

1.20092¢-007

Units = N/mm#2(MPa)

Figure 3.10 stress Value Of Gripper
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sim9 : Stress Solution Result sim9 : Stress Solution Result
Subcase - Static Loads, Static Step 1 Subcase - Static Loads, Static Step 1
Safety Factor - Element-Nodal, Unaveraged, Scalar Displacement - Nodal, Magnitude
Min : 100, Max : 100, Units = Unitless Min : 0, Max : 2.46828e-011, Units = mm
Deformation : Displacement - Nodal Magnitude Deformation : Displacement - Nodal Magnitude
/\m-nla[t)gm Frame 3 of 8 mm?fclz%zrﬁ"m of 8
100 . 2.24389¢-011
100 2.0195e-011
AL 1.79511e-011
100
1.57072e-011
i 1.34633e-011
100
1.12195e-011
100
160 8.97556e-012
100 € 012
100 —
100 0 T
Units Unitless Units mm
Figure 3.11 Strain Value Of Gripper Finger Figure 3.12Displacement 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.

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.

-

Figure 3.13 Fabricated Model Of Harvesting Device
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Figure 3.14 Fabricated Model Of Gripper

Figure 3.15 Fabricated Model Of Twisting Unit
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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

S5.NO DEFINING PARAMETERS

NO DAMAGE TO TREE
4 |cosTEFFECTIVE

EASY TO MAINTAIN
SAFE TO WORK

| 9 |ENERGY CONSUPTION

EASY TO REPARE

Table3.4
CLASSFICATION VALUES (%)

Table3.5
KEY VALUE ATTRIBUTES WEIGHTAGE (%)
SAFTY %5 |
COST 20 !

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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