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[ Exegesis

Gallagher, world renowned for their electric
fencing innovations, requested ways to
develop their solar powered energizer
range. The intent of this project was to
work with Gallagher product specialists

to identify key market gaps and use them
to develop a conceptual design proposal
for a new solar charged, battery powered
electric fence energizer.

Industrial design literature investigations
provided a foundation for this project and
specific methods were used to identify
and utilize key information from the
Gallagher product and energizer range
and Gallagher’s competition. Other
strategic research areas included; context
of energizer use, common energizer issues,
market gaps/opportunities, ergonomic
principles, safety aspects, manufacturing
guidelines and relevant state of the art
technologies. The core research methods
used to support the investigation and
consider industrial design and business
requirements were; market analysis,
ethnography, surveys, informal expert
interviews and focus group meetings

with Gallagher departmental managers.
Structured concept generation, test

rigs, mock-ups, models, iterated design
development and CAD renderings ensued.

A potential market gap was discovered
through these explorations where isolated
farm blocks needed electric fencing, but had
no mains power. The unit needed to be semi-
portable, yet had to have the potential power
to supply the equivalent of mains powered
energizer capabilities. Solar powered
technology has widened the scope for design
to solve this scenario, which provided the
starting point for initial design concepts.

The product was required to solve issues and
objectives (functionality), be intuitive, easy
to use and practical (usability), and appeal
to the target market (desirability). The final
design proposal is a modular energizer unit
which allows the end user to customize the
system to suit their individual needs. This
investigation aimed to fulfil Gallagher’s brief
to expand their solar powered energizer
range, and uncover any other potential
product opportunities in the market.

Keywords: Animal management, Electric
fence, Modular, Energizer, Solar, Desirability,
Functionality, Form, Aesthetics, Usability,
User experience, Branding, Ergonomics,
Industrial design



Throughout this journey, | have found that
it’s not about how much you know or how
well you can design. It is about listening
to people, especially the ones who

know more than you do. In this case, the
feedback, comments and support from
others around me are what defined the
project and end result.

This exegesis is the result of many
conversations with key people associated
with this industrial design project along
with friends and family. Without these
influences, the result would have been
extremely different. | would like to extend
my gratitude to these people, and
emphasize how valuable their input was
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Energizer: An energizer is a component
required for an electric fence setup. It is an
intelligent control system which converts
power from the battery into a high voltage
pulse or shock.

Solar Energizer: An energizer which
uses a solar panel to help maintain full
battery charge.

Modular system: A system which can
accommodate many different types,
sizes and powers of components,
providing variability.

Grounding: Electrical energy always tries

to return to its source. Grounding may be
used as part of that return path. An animal
becomes part of the circuit as it touches the
fence whilst also standing on the ground.

Joule (J): The work required to produce one
watt of power for one second ie 1 Joule. This
derived unit is used to rate an energizers’
power output.

Output (J): The output, measured in joules,
of the energizer is the power rated for
each product.

Amp Hours (Ah): A unit of charge measured
in amps (current flow) per hour and used to
describe the output of batteries.

Watts (w): A unit of power defined as one
joule per second, measures the rate of
energy conversion or transfer eg A solar
panels output to a rechargeable battery.

Territory Manager: A Gallagher Territory
Manager is an experienced sales
professional, who knows and understands
the Gallagher product range. Using this
knowledge, the TM assists the customer

to choose the most suitable product for
his/her needs, offers solutions to specific
problems, and promotes Gallagher products
with the aim of increasing Gallagher sales
in a specific region or area by building
trustworthy relationships with the customer.



Contents

A NEW BREED: WIRED FOR SUCCESS
Abstract

Acknowledgements

Glossary of terms

Table of contents

List of Tables

List of Figures

1. Project Background

1.1, Student fellowship benefits
1.2. Firms’ Benefits

1.3. Company Involvement

2. Project Aims

2.0 Business Research Aim
2.2. Design Research Aim

2.3. Research Objectives

2.4. Research Questions

2.5. Project Timeline

3. Background Information
3.1 Farming in New Zealand
3.2. Gallagher Product Range
3.3. Basic Layout of a Solar
3.4. Energizers

4. Literature Review

4.1. Functionality/Practical
4.2. Usability

4.3. User Experience

4.4, Desirability

4.5. Experience

4.6. Branding in Product Design

23
23
25
26
27
30
31

4.7.
4.8.

4.9.
4.10.
411

6.2.
6.3.
6.4.

6.5.

6.6.

6.7.
6.8.
6.9.
6.10.
6.1.
6.12.

Design for Manufacture 31
Manufacturing Technology
Investigation 32
Tooling for Injection Moulding 33
Ergonomics 34
Industrial Design as part

of the team 36

Industrial Design Research
Investigation - Defining a Market

Gap 38
Research Methods used 38
Research Data/ Findings 53

Gallagher agesthetic
/family/brand/identity

analysis 53
Format Analysis Matrix 58
Visual Identity Analysis 59
Gallagher Product

Range Analysis 63
Gallagher in the great

scheme of things 66
Technical Overview:

Comparisons 68

Technology/ Features Analysis 70
Permanent Solar Unit Usage 72

Semi-Portable Solar 75
Portable Solar Unit Usage 78
Market Gaps Identified 81

Additional Research Findings 83

Market Research Conclusion 84

Nicholas. R. Marks V

7.
7.2.

8.

8.2.
8.3.

Design Brief
Design Specifications

Industrial Design Research
Investigation

Project Ideation and
Development Design Process
Research Methods Used
Meeting with Mark Harris
(Marketing Manager -
Animal Management) and
Byron Arnold

(Energizer Product Manager)

Industrial Design
Development Investigation
Research Methods Used

Health and Safety Study
Critigue - Addressing
Questions (Lifting Safety)
Health and Safety and
Manual Handling

Supervisor Meeting

(Oliver Neuland/Tony Parker)
Background Investigation
and Benchmarking Manual
Handling

Additional Design Criteria
Reasons for maintaining
existing design dimensions

85

85

89

89

n3

4

4

130

130



V Exegesis

12. Development (Post New

Design Criteria) 136
12.1. Research Methods Used 136
13. Final Design 143
13.1. Research Methods Used 143
13.2. Parts and Components 150
13.3. Details 164
13.4. User Interaction:

Picking up/moving 170
14. Design Evaluation 172
14.1. Format analysis Matrix:

Design Evaluation 173
14.2. Design Evaluation 174
15. Research Investigation

Conclusion 178
16. Recommendations for

future work 180
Figures Reference List 181
Reference List 182

Appendices 184



Nicholas. R. Marks X

Table 1. Functionality criteria
Table 2. Business criteria

Table 3. User criteria

Table 4. Manufacturing criteria
Table 5. Aesthetic criteria
Table 6. Desirability criteria
Table 7. Usability criteria

Table 8. Functionality Criteria
Table 9. Business Criteria

Table 10. User Criteria

Table 11. Manufacturing Criteria
Table 12. Brand Identity Criteria
Table 13. Desirability Criteria
Table 14. Usability Criteria



Xl Exegesis

Figure 1. Callaghan Innovation Logo

Figure 2. Gallagher Hamilton Headquarters
Figure 3. Gallagher Values

Figure 4. Gallagher Timeline

Figure 5. Project Timeline

Figure 6. Farming in New Zealand

Figure 7. History of Farming in New Zealand
Figure 8. Gallagher range of animal
management products

Figure 9. Components needed for an electric
fence setup

Figure 10. Gallagher energizer range

Figure 11. Connection between form, function,
context of use and the user

Figure 12. User Experience connections
Figure 13. Hierarchy of product requirements
Figure 14. The Perceptual Product Experience
(PPE) framework (based on Warell, 2008)
Figure 15. Properties and response to
utilitarion and hedonic values

Figure 16. Injection Moulding (Basic Principle)
Figure 17. Machining an injection moulding
tool

Figure 18. 2 Horizontal Slides Shown

Figure 19. 2 Vertical Slides Shown

Figure 20. Hollow product made with a core
tool

Figure 21. Product with undercuts, unable to
be removed from the tool

Figure 22. Standard injection moulding
machine

Figure 23. Ergonomic lifting principles
Figure 24. Airline companies investigated
Figure 25. Design process and involvement
Figure 26. Sketches from brain dump

Figure 27. A) Opening Gallagher S17 to

investigate the inside components. B)
Negative and positive cables hooked to
terminals. Trouble with available space. C)
Making sure the fence works

Figure 28. A) Opening Gallagher B100O

to investigate the inside components. B)
Placing lid back after hooking crocodile
clips from energizer to battery terminals C)
Checking connections to identify where the
problem lies

Figure 29. A) Opening Gallagher B40

to investigate the inside components.

B) The participant has attached the
grounding cable to the fence (common
misunderstanding) C) Lid has been put

on incorrectly. The reverse clip prevents
extraction of the lid in this position

Figure 30. A) Attaching wire into crocodile
clip. B) Connecting energizer grounding
cable to the grounding rod

C) Participant is unsure what to do with
grounding rod

Figure 31. A) Typical NZ farming
environment. B) Energizer installed in a barn
on wall. Note the environment conditions. C)
S17 hooked up to the fence to power a small
fence.

Figure 32. A) Farm environment. B)
Gallagher S50 installed on a warratah. C)
Gallagher S50 front.

Figure 33. A) Gallagher B40 working
amongst long grass. B) Permanent energizer
setup installed in a small shelter to protect
from the elements (Japan)

Figure 34. A) Typical NZ farm. B) Large solar
setup in Australia. C) Permanent system

setup in an old fridge.

Figure 35. Professional Farmer

Figure 36. Farm Worker

Figure 37. Hobby Farmer

Figure 38. Territory Manager

Figure 39. Market Overview Board

Figure 40. PPE Analysis Gallagher S17
Figure 41. PPE Analysis Gallagher S50
Figure 42. PPE Analysis Gallagher
B80,180,280

Figure 43. PPE Analysis Gallagher HR3
Figure 44. PPE Analysis Gallagher B40
Figure 45. PPE Analysis Gallagher
B100,200,300

Figure 46. PPE Analysis Gallagher Live
Fence Indicator

Figure 47. PPE Analysis Gallagher Geared
Reel

Figure 48. Gallagher Products: Format
Analysis Matrix

Figure 49. Corrugated Texture Identity
Figure 50. Circular Attribute Identity
Figure 51. Colour Distribution Identity
Figure 52. Elliptical Curved Forms Identity
Figure 53. Banding Identity

Figure 54. Gallagher energizer range
analysis

Figure 55. Energizer Categorization
Figure 56. Energizer Differentiation
Figure 57. Gallagher competition overview
Figure 58. Gallagher technical overview
Figure 59. Future technology forecasting
Figure 60. Permanent solar energizer
analysis

Figure 61. Permanent unit installation and
setup



Figure 62. Semi-portable solar energizer
analysis

Figure 63. Semi-portable unit installation and
setup

Figure 64. Portable solar energizer analysis
Figure 65. Portable unit installation and setup
Figure 66. Market Gaps and Opportunities
Figure 67. Gallagher B100, B200, B300
Figure 68. Project development design
process

Figure 69. Concept Brainstorming

Figure 70. Design schematic

Figure 71. Important product features
Figure 72. Gallagher product open/close
mechanisms

Figure 73. Most suitable components
Figure 74. Technical limitations

Figure 75. Basic component information
Figure 76. Concept Ideation: wheels

Figure 77. Concept Ideation: back carrying
Figure 78. Concept Ideation: double handle
Figure 79. Concept Ideation: Single handle
options

Figure 80. Adjustable solar panel

Figure 81. Flexible solar panel

Figure 82. Wheels vs. manual carry

Figure 83. Backpack unit testing

Figure 84. Two handed carry styles

Figure 85. Single arm/side carrying options
Figure 86. Likely project paths

Figure 87. Choosing concept to develop
Figure 88. Gallagher Powerbox solar panel
issue (handle obstruction)

Figure 89. Scale 1:5 MDF models

Figure 90. Chosen configuration

Figure 91. Testing basic product dimensions,

component topology and basic ergonomics
Figure 92. A) Pulling pins to release the

body from the base. B) Removing body for
complete access to battery. C) Identifying
balance issue. D) Handle detailing

Figure 93. Foam model 4

Figure 94. A) Rear view. B) Front view. C)
Side (Solar panel away). D) Side (Solar panel
inuse)

Figure 95. Development drawings (form
exploration)

Figure 96. Development drawings (shape
exploration)

Figure 97. Option 1: Frame

Figure 98. Option 2: Frame/Fully enclosed
box combination

Figure 99. Option 3: Fully enclosed box
Figure 100. First developed concept idea
Figure 101. Test rig build

Figure 102. Test rig 2

Figure 103. Test rig comparison

Figure 104. A) All components fitted and
connected to the fence. B) Two-hand Lifting -
Arms straight. C) Two-hand Lifting - Lifted to
stomach height, arms bent. D) Single handle
lift - Straight arm, one sided weight

Figure 105. Presentation and discussion
Figure 106. Key design features used for the
Gallagher meeting

Figure 107. Battery power required vs size of
area

Figure 108. Primary Dimensions

Figure 109. Early illustrations of product
layout, features aesthetic form and colour
Figure 110. Manufacturing considerations
Figure 111. Changes to be made

Nicholas. R. Marks Xl

Figure 12. Further manufacturing
explorations

Figure 113. Development render

Figure 114. Changes to make

Figure 115. Front and side view

Figure 116. CAD on Rhino 3D

Figure 117. Final design proposal CAD render
Figure 118. Final design proposal: view front
Figure 119. Final design proposal: view rear
Figure 120. Final design proposal: solar panel
working position

Figure 121. Components

Figure 122. Body

Figure 123. Base

Figure 124. Side handles and lid

Figure 125. Central handle and side clips
Figure 126. Solar panel arms, mounts and
regulator cover

Figure 127. Solar panel, battery and energizer
Figure 128. Unlatched clip

Figure 129. Open lid with exposed battery
and lid pivot point

Figure 130. Side handle detailing and
insertion

Figure 131. Pivot point

Figure 132. Solar panel “in use” position
Figure 133. Solar panel “stored” position
Figure 134. Top view of user hold

Figure 135. Holding energizer front

Figure 136. Holding energizer rear

Figure 137. Holding energizer side

Figure 138. Recommended two man lift
Figure 139. Design evaluation

Figure 140. Final product design





