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the environment; thus strengthening 
the trust bond between the user and 
the product. This outcome therefore 
presents a practical solution to help 
support the market increase for personal 
mobility, through integrating new and 
feasible, electric capabilities in addition 
to redesigning the entire structure and 
appearance of the walker from scratch.

ABSTRACT
This applied design research expresses 
the increasing importance of mobility 
aids through redesigning and enhancing 
the abilities of an existing mobility walker; 
which creates both a new product 
and enlightened user experience that 
encourages elderly and disabled to 
remain active and independent in all 
aspects of life. 

Through personal experience and 
research, this project outlines how 
important mobility products are to the 
elderly and disabled communities and 
that existing products are out-dated 
and repeatedly fail to meet the growing 
needs and wants of these individuals. This 
is achieved through experience focused 
methods and processes designed to 
increase empathy and understanding of 
the target audience. 

This new mobility product promises to 
eliminate the requirement for multiple 
aids, and remove previous limitations that 
exist both socially and physically within 
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PREFACE
This project was ignited and developed 
through my own intimate experiences 
gained from working at my parent’s 
retirement homes after Graduating 
in 2010 from Massey University with a 
Bachelor of Transport Design. This two 
year experience advanced my decision 
to return to Massey and undergo a 
Master’s degree and bring my project 
to light.

At this stage I’ve witnessed many facets 
of the rest home environment; seen 
the daily rotation of life and made 
many local friends, but also witnessed 
the effects aging has on the human 
condition. I had seen residents full with 
life, active and engaging, alongside 
others who appeared to have been 
forgotten by the world, slowly becoming 
into a shadow of their former self. 

In truth, many would not survive without 
retirement homes; without the constant 
24 hour health and medical care, 
constant support by the caregivers, 

and without the safe and carefree 
environment they provide. But in my 
opinion, there are many indicators 
that some residents could survive 
independently outside this environment 
if it were not for their reduced physical 
abilities. Witnessing this, mixed with my 
passion for design, I felt compelled 
to combine these experiences and 
undertake this research project; with 
a potential outcome of igniting future 
opportunities.

However, it was one incident in 
particular that sparked the pathway 
for my project and let me look at the 
developmental needs of mobility aids. I 
noticed an elderly resident resting on his 
walker at the end of the drive watching 
traf c. The only thing holding him at 
the gates was the physical condition 
of his body, as if these gates had now 
become the extent of his world. This is 
when the concept occurred to me 
that improved personal mobility can 
drastically enhance one’s quality of life. 

Without my involvement with the 
retirement homes I don’t believe I would 
have noticed this design problem. These 
experiences have helped to mould my 
design into a way that can help these 
individuals, and ultimately, enable my 
parent’s generation to have a more 
comfortable and independent future.
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INTRODUCTION
walker; creating a hybrid product free 
of prevailing social stigma of which 
surrounds current mobility aids, and 
ultimately creating a market opportunity 
that had not existed before. 

This new breed of mobility aid will retain 
all that the conventional walker has 
to offer from inside and out regarding 
safety, security, and stability; as well as 
the added bonus of utilising two small 
electric motors in each rear wheel to 
travel distances that would normally tire 
or discourage vulnerable users.  

Within this document I will begin by 
detailing the background in which the 
concept is set and how the ageing 
population of baby boomers have 
challenged and transformed what it 
means to grow ‘old’. A review of existing 
mobility products gauges the current 
mobility market and creates projections 
as to where and how these will possibly 
develop. 

The aim of this research project is to 
enhance independence and mobility 
for elderly and disabled by rede ning 
and recreating the standard  mobility 
walker. This is successfully achieved 
by utilising the study of gerontology, 
a practice directed at improving the 
function of elderly through technology, 
whilst interweaving a design approach 
involving a range of multi-method 
processes.

Contemporary mobility products 
have certainly evolved over the 
years, however, they rarely deviate 
from their predecessor’s design style 
and   purpose. They continually fail to 
meet the growing needs of an aging  
population that requires multipurpose, 
enhanced usability, and customisation 
to users’ preference.   

I accomplish this by integrating the 
traveling capabilities of a conventional 
mobility scooter with the practical 
functions and role of the mobility 

Inspiration derived through a number 
of case studies has helped formulate 
three key areas which result in direct 
impact on my experimentation and   
design development. With discussion 
and analysis the design details are then 
explained and justi ed, concluding 
overall results and success of the project.  
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Fig. 3. Statistics regarding the 
global aging population.

Stuff.mit.edu. (2006).
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This chapter aims to outline the 
global demographic shift to an aged 
population. It will outline what it once 
meant to be ‘old’, the extent that has 
evolved within society, and what this 
means to future generations. 

I have analysed products available 
to this emerging Silver Market, ranging 
from simple and conventional products 
to alternative means of transport which 
were both directly or indirectly related 
to this project’s target market. 

BACKGROUND
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The Grey Face

Today we are facing an accelerating 
social change with an increasing aging 
population. This is due to declining birth 
rates and increased life expectancy, 
technological advances in health care 
and improved living conditions, mostly 
among developed nations (Bloom, 
Boersch-Supan, McGee, & Seike, 2011).  

In 2011 New Zealand saw a surge in 
the 65+ age group, with 1 in every 
60 New Zealanders believed to be 
aged 85+ (Statistics New Zealand [NZ], 
2006). Population statistics manager 
Andrea Blackburn attributes the rise 
in these numbers to “longevity which 
has increased over time, resulting in a 
greater number of people in the older 
ages than seen previously.” (Statistics 
NZ, 2011)

Figures from 2006 projected current 
numbers in New Zealand of people 
over 65 to be at 599,100. Further 

forecasts  anticipated “the 65+ age 
group … to make up over one-quarter 
of New Zealand’s population from the 
late 2030s, compared with 12% in 2005” 
(Statistics NZ, 2006). 

The 2006 census estimated that 660,300 
New Zealanders have a disability of some 
kind (17% of the country’s population). 
Of these, the highest percentage 
amongst any age bracket was that 
of those 65 years and above, forming 
45%. The second highest percentage 
was those aged 45 to 64 years old 
making up 20% (Statistics NZ, 2006). This 
emphasizes that as a country we need 
to develop strategies for appropriate 
management. 

Physical safety and stability are of major 
concern to this ageing population. 
According to Fisk, Rogers, Charness, 
Czaja, and Sharit, falls are one of the 
most common issues for elderly today: 
“ageing brings with it changes in 
perception, cognition, and control of 

movements” (2009, p. 7).

A Change in Attitude

The past 50 years has witnessed 
evolving attitudes that challenge the 
archaic term of ‘old’, creating an 
outlook that portrays only being as old 
as you feel. One’s physical age is less 
signi cant too, as retirees are generally 
healthy, educated, and active. 

Baby boomers- those who were 
born between 1946 and early 1964- 
are leading the de ance of this 
stereotype. Herstatt & Kohlbacher 
claim that baby-boomers have always:
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A survey conducted by OpenStax 
College (as cited in Connexions, 
2012) concluded that perception 
between one’s physical age and one’s 
perceived age differ greatly, as if society 
intends to postpone the title of ‘old’. 
 

No one wants to grow ‘old’ or wants 
to think that they’ve become ‘old’,    
therefore, in this context the concept of 
a mobility product must move away from 
becoming an ‘old’ persons product and 
focus on becoming an product ‘ability’. 
As a designer this means I must move 
away from conventional processes 
and undertake a universal approach. 

Over the course of this project the 
target audience underwent three 
stages of evolution. The initial project 
was to enhance mobility in aging 
communities, but was later redirected 
to conform to Kim Goodwin’s (2010) 
notion of user-centred design and 
move away from age to ability 
modelling. 

The second stage began as I realised 
ageing is a multi-layered process and 

it is not adequate to focus speci cally 
on the elderly as a target market. 
Herstatt, Kohlbacher and Schweisfurth 
(2011) claim that “Chronological age 
by its self is not suf cient segmentation. 
A promising dimension is the need 
for autonomy, which increases with 
age and which is correlated to social 
isolation and other individual draw 
backs” (p 3). 

Kim Walker (2011) follows this same 
notion by stating that “nobody wants 
to feel old as a result of choosing or 
using a particular product or service” 
(as cited in Herstatt & Kohlbacher, 
p 295). This meant a revision of the 
intended market was needed to 
acknowledge the potential of younger 
user groups. The fact that products 
labelled largely for elderly were 
undesirable, preferring ‘solutions for 
everybody’ added a heightened 
element to the design development. 

Fig. 4
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Fig. 5
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lifestyle effects that go with them.

McDonagh & Formosa assert the 
“products that surround us have a 
profound impact on our daily lives. 
When they empower us to complete 
daily tasks with ease, speed, and dignity, 
they contribute to our wellbeing and 
independence” (as cited in Herstatt & 
Kohlbacher, 2011, p. 11).

an elderly demographic it is easy to 
make two assumptions: rstly, that all 
elderly suffer from impairments; and 
secondly, that younger consumers are 
not. Through universal design, efforts will 
not separate but in fact integrate each 
consumer group (as cited in Herstatt & 
Kohlbacher, 2011).

Current Mobility Aids

Research of the current products 
available underwent two methods. The 
rst was straight forward which involved 

online market research outlining an array 
of varying mobility products related and 
unrelated to my project; but the second 
was accomplished through interviews 
(Fig. 5) involving those who were 
directly, and indirectly involved with 
mobility products. This result produced 
an accumulation of knowledge and 
personal experiences that offered a 
honest, unbiased and realistic view 
of not only mobility products but the 

The third stage grew from the 
underlining tension between project 
origins and the undisputable need of 
universal user consideration. This tension 
was addressed through compromise. 
I was aware of the negative effect 
created by stigmatising of senior-
speci c products, so began efforts 
to design inclusively but tailored to 
an elderly market’s requirements. 
Theoretically, this would help future-
proof the concept by creating a 
product attractive to both young 
and old. Hersatt, Kohlbacher, and 
Schweisfurth (2011) conclude the “way 
to approach the silver market without 
explicitly excluding younger customers 
is to focus on autonomy, representing 
an important synonym for a good life” 
(p. 3).
 
It is important to challenge this 
concept of elderly and disabled as 
age is a concept that shapes social 
experience. Gasman & Reepmeyer 
suggest that often when faced with 

Fig. 6. The interview process.
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Fig. 7. Research into the market 
of mobility travelled down many 
avenues.
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tasks given, compared with the faster, 
younger participants (as cited in Herstatt 
& Kohlbacher, 2011). 

 Ostlund (2011) proposes that 
“interpretation of their preferences does 
not rest with the elderly themselves, but 
with those who care for them” (as cited 
in Herstatt & Kohlbacher, p 16). Similarly, 
this was some-what evident within the 
retirement scene as well, as elderly were 
often given products or aids that were 
for their own good, rather than a choice 
or variety. 

 Or most probable, suggested by 
Schmidt-Ruhland and Knigge (2011), 
is “lack of empathy, especially on the 
part of young designers dealing with 
elderly to very old customers” (as cited 
in Herstatt & Kohlbacher, p. 47). 

The reasons vary for the mismatch 
between products designed and 
users’ needs regarding the majority of 
products. However, emerging trends 

can be seen carrying empathetic trails 
of personality and characteristics into 
new and evolved products. This will be 
explored later on.

Overall, research shows that the majority 
of mobility products available today 
fail to meet the personal requirements 
of their users. They appear as sterile, 
functioning products designed with the 
overall intention of generically aiding 
mobility in the most basic form. (S. Kerse, 
personal communication, June 2, 2012). 
Trish Stewart also theorizes that “there is 
limited heart and soul in the design of 
mobility aids; we need to put ourselves 
in their [elderly users’] shoes and inject a 
sense of empathy and compassion” (T. 
Stewart, personal communication, June 
6, 2012). 

So why is there disconnection between 
what we think elderly and disabled 
want or need, and what it is they are 
actually asking for? Three main reasons 
are evident:

 Arnold and Krancioch suggest a lack 
in effort surrounding the participation 
of research initiatives regarding the 
time and effort taken to understand 
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The Mobility Walker 

The mobility walker has developed 
little since rst appearing in early 
1950. Wheels, a seat, storage options, 
adjustable handles and the ability to 
fold compactly for storage or transport 
have been added (Wikipedia, 2012). 
Despite their outdated design they 
have become common place within 
the retirement world.

Current mobility walkers offer substantial 
amount of support and stability in 
and out-doors. Aside from primarily 
functioning as a walking aid, they are 
able to store items and valuables and 
act as a seat if the users tire. 

But, despite  the aid they offer; their 
ease of navigation, their durability and 
robustness, and their simple construct, 
the walker offers an ef cient, affordable 
and necessary product within our 
society. However, as the demand from 
users increases regarding performance 

and usability, so must the design itself. 
The walker of today needs to be 
redesigned and recreated to meet 
these new arising challenges so that it 
may meet the needs and wants of it’s 
futures users.

The correct way to operate a walker 
is for users to walk within the frame 
(Fig. 8 & 9), applying weight through 
slightly bent arms; however, Veronica 
Bernard notes that most users use the 
walker incorrectly in order to meet their 
own needs. “Most don’t use it right; 
the majority push it out in front of them 
where it offers little support” (V. Bernard, 
personal communication, March 5, 
2012). 012).

Fig. 8 Fig. 9
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The product generally meets most users’ 
needs but falls short due to:

1. The user’s lack of abilities, as quite 
often elderly and disabled tire easily 
with age related syndromes; it is up to 
their own stamina to how far the walker 
may be applied. 
 
2. Despite redesigns the overall look and 
feel has become stale, out-dated, and 
stereotypes the user as ‘old’.

3. The small wheels restrict the walker, 
even in the slightest of uneven terrain.

Fig. 10. 
Walker 
Analysis 1

Fig. 11. 
Walker 
Analysis 2
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remain mobile.
Where the mobility scooter fails is largely 
due to:

1. Being physically large and 
awkward they are usually kept outside, 
under a cover, or garaged. For those 
who live in retirement homes or villages, 
with family, or in a generally small 
complex, this is simply not practical. 
Linda Mason agrees, “That’s exactly it, 
the problem people face is you must 
have somewhere to store them, and 
quite often most don’t” (L. Mason, 
personal communication, April 13, 2012). 

2. The cost of mobility scooters is 
signi cantly higher than the walker. Cost 
analysis research found average costs 
of a new scooter range between $3000 
and $8000, a signi cant price tag that 
could discourage potential users.

3. Their size also means that users 
struggle to navigate malls and crowded 
pathways.

4. The inability to be transported 
without proper equipment means 
they can only be used within a close 
proximity to home. Those that do hold 
the capability of compacting to improve 
transportation are far from attractive, 
and still pose problems for users lifting 
heavy components such as the engine 
and battery.

The Mobility Scooter
                    
Electric scooters greatly increase 
independence and travelling distance, 
allowing one to become self-suf cient 
and travel reasonable distances. 
 
The mobility scooter shows clear 
evidence of evolution with an 
increasing range available. Research 
shows the latest of models (despite 
often presenting a rather large price 
tag) have very attractive features and 
abilities. 

Sound design and construction means 
the user looks and feels safe and in 
control, meaning practically anyone 
can use one. Storage options further 
improve the scooters usability and large 
wheels allow the scooter increased off-
road ability. 

Quite often, the scooter will also offer an 
easy transition for those no longer driving 
a personal vehicle but still wanting to 

Fig. 12. 
Scooter 
Variant 1

Fig. 13. 
Scooter 
Variant 2
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Fig. 14. Basic Scooter Dimensions

Fig. 15. Scooter Analysis.
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Fig. 16. Automotive Giant 
Honda and two of their 
groundbreaking personal 
walking assistive devices.

A B
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This wheel size has been a largely 
accepted consensus as well through 
each interview, Mere Fallon summarises 
that “it’s time for something fresh, that 
carries a new look and meaning” (M. 
Fallon, personal communication, March 
5, 2012).

The Horizon
Most products appear to have 
been designed with function and 
manufacturing ef ciencies far 
outstripping form and meaning. 
However, with analysis, it is evident that 
new products and futuristic designs 
that will challenge the future market of 
mobility aids are beginning to surface. 

Projections identify a trend of aids 
moving away from external devices such 
as walkers and wheelchairs, towards 
merging both user and product. This 
essentially replicates an extension of the 
user’s body, aiding or replacing a speci c 
ability; becoming rather intelligent 
mobility in a sense. A successful example 

is the range of Segway scooters; while 
emerging concepts and products from 
automotive giants Honda; (Fig. 16) The 
Walking Assist  Device (A), and the 
Honda Stride (B) project even further 
possibilities.         

However, these are far from becoming 
mainstream products and this project 
proposes an realistic evolutionary step. 
Despite current and future markets; 
Alan Kay concludes rather nicely that 
“the best way to predict the future is to 
invent it” (cited in Buxton, 2007, p. 223).

Analysis

The scooter has received slightly more 
attention through design. However, 
while the walkers form and composition 
has evolved, it remains relatively the 
same; bland and far from appropriate.  

The walker meets a bare minimum 
of requirements but integrating both 
products could greatly enhance the 
user’s experience. 

The most evident in this research is the 
need for larger wheels as the current 
size of 15.5cm in diameter can be easily 
hindered. A young mobility aids user with 
cerebral palsy, Hanna Kerse, re ected 
in an interview that something as small 
as a twig or pavement crack can cause 
serious problems (H. Kerse, personal 
communication, June 2, 2012). This 
development of wheel size would mean 
the walker would effectively engage a 
wider range of terrain opportunities and 
open further market opportunities. 
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I have explored a range of multi-method 
approaches to answer each of the three 
primary questions as traditional research 
methods have failed to produce 
attractive and helpful solutions for this 
age group. This has helped to shed light 
on where and how I can best identify 
direction and also develop an in-depth 
understanding behind the theory and 
application of the nal concept. 

Each question area holds direct and 
indirect answers which can be traced 
back to its core. The nal solution has 
been formulated through the evidence 
gained from the way the topics interlink 
and form relationships; therefore 
building a more concise foundation to 
work from. 

These questions originated from 
categorising subject matter into three 
concise areas which are to follow. 

Chapter Two: 
Design Research
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products involved.
The environments which these mobility 
products are utilised in were also taken 
into consideration in an attempt to 
understand the physical challenges that 
test both the product and user.

Product and User Relationship

Over the two years of working in 
retirement homes I developed a deep 
understanding of the diverse role that 
mobility walkers play. Some residents 
rely on them in everyday life, as an 
extension of their own physical self, but 
others refuse to use them with varying 
degrees of reluctance. Observations 
and past experience showed this stems 
from a number of con icting causes. A 
prime example would be a gentleman, 
younger than the average resident, 
who refused the use of a walker to aid 
his unstable gait despite all efforts from 
staff; resenting it as an old persons’ 
product.

Other examples showed an acceptance 
that soon aids will be necessary in 
the future. Jim Turvey owns a brand 
new walker he purchased with family 
members but still prefers to use his walking 
stick. However, he admits he would 
probably use it for longer distances, and 
eventually more frequently (J. Turvey, 
personal communication, June 5, 2012).
This re ects the use of walkers being 
relevant to the users’ individual ability. 
Similar attitudes were evident with Grey 
Power members, either referring to 
when they may need one in the future 
or other family and friends who would 
bene t from such an aid. 

Overall there is an apparent mixed 
approach to mobility aids, mainly 
the mobility walkers, and the user or 
potential users. The rest home image is 
one built upon all residents living happily 
but safely while using these mobility aids 
(M. Fallon, personal communication, 
March 5, 2012); however, there is still 

Question One.

What are the relationships between 
these mobility products and the users, 
the society, and the environments in 
which they are utilised?

Ostlund believes “it is insuf cient to simply 
talk about old people or to categorize 
them in accordance with what we 
already assume. We need to talk with 
them” (cited in Herstatt & Kohlbacher, 
2011, p. 16). In order to approach 
this question directly I decided to go 
straight to the source and hear what 
the immediate users had to say. This 
method offered real time information 
that included young and old, both 
abled and disabled, as well as medical 
staff and eld professionals whom delt 
with these products and symptoms of 
the users on a daily basis ( g 5).

The interviews conducted cover areas 
associated or with elderly and/ or 
disabled life styles, as well as the mobility 
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is not until an accident occurs that they 
purchase an aid of some type. 

Mobility aids retailer Linda Mason has 
observed that a lot of the time the family 
members are shopping for mobility 
aids with potential users, showing 
encouragement and so that they can 
make the best choice to accommodate 
the user’s needs (L. Mason, personal 
communication, April 13, 2012).

To address this, an increase in awareness 
towards potential users could be 
designed so that they may adopt an 
approach earlier rather than later, 
towards accepting mobility aids and 
the safety and stability they provide. 
Although not a main aim, the launch 
of this concept could quite possibly 
achieve the desired public awareness. 

some resistance from individuals to 
utilise these aids. Oddly enough, I found 
those living independently were more 
open and approachable to admitting 
to eventually having to use a mobility 
aid, such as the walker, yet deferred 
using it till a later date.   

Purchasing of Mobility Aids

Within the retirement scene, elderly are 
often persuaded to purchase mobility 
products as family members might see 
the need for them (M. Fallon, personal 
communication, March 5, 2012). This 
could be due to the fact that in many 
cases people are reluctant to admit 
they are struggling and that creates a 
dangerous scenario where some really 
do need the support but refuse to 
accept these facts (V. Bernard, personal 
communication, March 5, 2012). 
Through past observations I would also 
suggest that some are simply unaware 
of their body’s natural weakening and it 

Fig. 17. Those whom utilise silver aids are statisti-
cally retain better mobility in later years.
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Environment Exploration  

Fukuda (2011) believes “it is essential 
to understand the eld with regards to 
the place where a product is used, the 
person who uses the product and the 
purpose of using the product” (as cited 
Herstatt & Kohlbacher, p. 87).

If an effort is made to understand the 
environment in which the walker is 
most commonly used, design can help 
make decisive changes to one’s life 
and increase physical as well as mental 
independence; expanding limitations 
and boundaries. 

 

Fig. 21. Retirement Home 3.

Fig. 18.
Auckland Region

Fig. 20. Retirement Home 2.

Fig. 19. Retirement Home 1.
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 Terrain.
This ranged from mild, to severe 
conditions caused by cracks, 
driveway entrances, and debris. 
Within approximately fty metre radius 
general deterioration of footpaths was 
a main occurrence. Underground roots 
that dis gured path surfaces were also 
common.

 
 Safety and Security.
Students from local colleges surge 
through public facilities during school 
hours. This can be quite intimidating 
as they often walk 3-4 abreast. I was 
only mildly discomforted by this but 
more vulnerable pedestrians may be 
put off and possibly avoid such areas 
altogether.   

 Environment. 
Traf c (Fig. 23) was the main hindrance 
for both homes located in central 
Auckland with peak hours being worst. 
One has signi cantly less vehicle traf c 
but increased pedestrian traf c. 

 In an endeavour to understand the main 
users of mobility walkers I observed, 
recorded, and analysed three retirement 
homes (Fig.19 - 21) by exploring their 
interior living areas, social environments, 
the immediate surroundings, as well as 
undergoing a short journey to the local 
shops and back. This will allow an insight 
into the main elements from a situational 
disability caused by the environment 
rather than an actual disability. 

This method of research uses the 
retirement homes as a starting point, 
expanding beyond to base further 
ndings as the surrounding population 

of each location is wide and diverse 
in a number of ways. Each noticeable 
aspect was categorised to highlight 
potential obstacles which could prove 
to be dif cult, even hazardous to elder 
or disabled people involved:

Fig. 22. Retirement 
Home 1.1

Fig. 23. 
Environment 
Exploration 
collection- Traf c
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o Living spaces are centrally located 
throughout buildings making them 
easily accessible.

o Although, over time I experienced a 
slight claustrophobic feel and a relief 
to go outdoors.

  Indoors.
o The inside environment was a 
highly accommodating and safe 
atmosphere, in contrast with external 
factors. 

o Quiet and peaceful despite some 
external noise.

o Interaction of family and friends that 
visit bring a sense of excitement and 
anticipation. 

Fig. 24. Retirement 
home 3.1.

Fig. 27 Retirement 
Home 2.1.

Fig. 26. Environment 
Exploration 
Collection- 
surrounding areas.

Fig. 25. Environment 
Exploration Collection- 
interior.
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Question Two

How do I build a background of     
understanding and empathy behind 
my work?

Personas and Beyond

The use of personas ( g. 30) has helped 
to formulate research ndings into a 
coherent package involving user wants 
and needs. These characters progressed 
throughout my work, becoming more 
than ctional characters and acquiring 
a personal representation. Two in 
particular were Debbie McMillan and 
Fred Daleson whose characteristics 
reminded me of retirement home 
characteristics. 

These personas captured a range 
of requirements and a diverse set of 
social interactions and social contexts 
that were continuously re ected upon 
throughout design development. Rather 

than use real photos I created illustrations 
which could be used to demonstrate 
design features, apply context in design 
stages, and ultimately tell a story.

On that note, the idea above of ‘telling 
a story’ resonated with me on a new 
level with my work. This occurred after 
the review into current visual modes of 
presenting and marketing of mobility 
aids appeared sterile, cold, and 
unattractive, as producers and retailers 
attempt to keep the appearance of 
these products as clean and hygienic. 
This became evident while reviewing 
brochures on elderly healthcare and 
products. ( g. 29)

Observing what was going on within 
these environments clearly identi ed 
issues that would cause mobility              
limitations that could hinder anybody, 
regardless of age or ability. In early 
exploration I utilised the mobility walker 
in order to recreate an average user’s 
journey, but immediately it was evident 
that this was to prove inadequate as I 
wasn’t physically disabled in any way, if 
fact, the walker hindered my movement 
to some degree. I needed to research  
further methods that would actively   
recreate a user’s journey while exploring 
these environmental hindrances.  

Fig. 28. Original Walker Trials.

Fig. 29. Brochures collected throughout 
research.
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Fig. 30. Persona Information to 
design around.
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Despite being far from a sales brochure 
this type of communication which is 
unseen in the mobility product market 
could be used to break down possible 
barriers of gender, age, and ability, 
and create a new product resonating 
with each individual user. This attempt 
to challenge conventional methods 
through illustration and interaction with 
the user could help encourage a closer 
relationship between the user and 
product, and ultimately create a new 
approach on such products. 

Further development could produce an 
attractive read that acts as incentives 
for readers to fully understand the 
new product and how to use it, with 
foreseeable applications through 
instruction manuals and visual 
descriptions of design features. 
Although this has not been trialled 
with users and the results remain 
undetermined, this experiment itself has 
aided me in my quest for enhanced 
empathy towards the user, and 
ultimately, a better design. 

Using the ‘rough day in the life of’ charts 
the outcome was a short and simple 
comic narration ( g. 32) of Debbie 
McMillan journeying to the shop, 
capturing key moments in her struggle 
with older age and a fast paced world, 
and the lack of current mobility choice. 

Fig. 31. Personas- ‘A Rough Day In the Life Of’.

Fig. 32. Persona Comic Strip.
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to embrace graceful aging”. There still 
is a tendency in society to exclude the 
aged community as we [designers] lack 
interest in them as potential consumers 
of products (CCAarts, 2010).

Driven by Patricia Moore’s methods it 
became clear that it simply wasn’t good 
enough to read, observe or hear about 
the struggles that elderly and disabled 
face daily. To understand I had to put 
myself in the position of the user.

work with the Bethany Senior Centre. Her 
work is centred on designing products 
that are inclusive and universal in nature 
regardless of their age, ability or status 
with in society (CCAarts, 2010).

In her landmark study ‘Visible’, in which 
she was in ‘character’ as an old lady 
(Fig 33 & 35) within a variety of cities 
in both America and Canada. In this 
time, including, shopping, eating out 
at restaurants, and spending time 
with the elderly and young alike, she 
experienced the positive and negatives 
of senior life (CCAarts, 2010).

The study examined the daily lives of the 
very old; what tools were required and 
the things that are needed, and how 
ultimately it showed that products that 
are designed today had failed to meet 
the needs of this community, revealing a 
new direction for design. Moore believes 
that “each and every one of us is rst 
and foremost a consumer and that quite 
frankly is where we have not been able 

Experimentation Part One: In Their Shoes 

By research into self-impairment I 
intended to literally put myself in the 
users’ shoes. This experiment developed 
through research into areas where 
taking on the role of the user and self-
impairment has revealed remarkable 
potential in the dynamics involved 
within emerging design methods and 
processes. It has helped me to gain 
a deeper understanding of mobility 
products and uncovered hidden or 
latent needs of the potential user. 

The research that inspired these 
experiments originated from the works 
of Patricia Moore, the Helen Hamlyn 
Centre, SENTHA, and the work of Mike 
Spindle and the Trekinetic wheelchair.

Case Study: Patricia Moore

Patricia Moore (Fig. 34) is an internationally 
renowned designer celebrated for her 

Fig. 34

Fig. 33. Patricia Moore in 
character.

Fig. 35
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products and services for a continuously 
aging society so that older people 
can maintain their independence in 
everyday life for as long as possible” 
(SENTHA, n.d.).

The work these organisations published 
outlined the necessary processes for 
experimenting in order to gain an 
understanding and insight into this 
target market.   

The Ability Suit

I designed and constructed an ‘Ability 
Suit’ based on the previous works 
that simulated multiple impairments. 
Originally, the impairments replicated 
key persona characteristics, but 
subsequently evolved into sequential 
degrees of impairment for easy 
comparisons. This would help to show the 
increasing physical limitations brought 
on by older age and provide a glimpse 
at the rate in which it may deteriorate.   
                              

Case Study: Helen Hamlyn Centre & 
SENTHA

These two organisations were the main 
focus in my attempts to formulate the 
processes of self-impairment.
The Helen Hamlyn Centre of Design 
focuses on developing research and 
projects that aim to improve people’s 
lives through design. They take a multi-
disciplinary approach that explores 
through co-designing with other groups 
and organisations. One of their main 
research labs embraces a primary focus 
on ‘Age and Ability’, “design for a more 
inclusive society irrespective of age 
and ability” (Helen Hamlyn Centre for 
Design, 2012).
 

 ‘SENTHA’ roughly translated to ‘everyday 
technology for senior households’ is 
a multi-disciplinary research project 
involving groups from several universities 
and institutes across Germany. The 
“goal of our research is to develop Fig. 36. SENTHA design excersizes.

Fig. 37. Initial Ability Suit Plans.
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The second set of trials involved a 
number of daily tasks such as making 
the bed, navigating through my house, 
and preparing food. Additionally 
I experimented with entering and 
exiting a vehicle with a mobility walker; 
compacting and storing the walker in 
the back seat, and vice versa.

The overall results were staggering. Not 

only was I tired and sore by the end of 
the day, but I realised nearly all of the 
tasks required twice the amount time 
and effort to complete. With reduced 
vision and substantially constrained 
movements there was a noticeable 
increase in effort to use the devices 
correctly and avoid damaging objects, 
myself and injuring the people around 
me.

Initial trials centred on nalising methods 
and combinations. These began by 
attempting to walk over a distance. 
Within a designated time period I was 
able to experience what it was like 
without any aid; progressing to a walking 
stick and nally to the walker itself. 

Fig. 38. The 
initial ability 
suit in action.

Fig. 39. Ability Suit layout.

Fig. 40. Entering/ exiting vehicle with walker.
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design processes and overall inspiration. 

Former Formula-One engineer Mike 
Spindle, while acting as inspirational 
icon for young designers, redesigned the 
conventional wheelchair into a unique 
product with superior enhancement in 
user ability. Spindle rst came up with the 
idea upon on seeing a “kid struggling 
with his wheelchair. He was so cool 
looking, but his wheelchair looked so 
cumbersome, it was so old fashioned…a 
completely fresh approach was what 
we needed” (Edward Spindle, 2007). 

The main feature that separates the 
Trekinetic from the rest is the unique 
feature of ‘Lean’ and ‘Mean’, involving 
the adjusting of the wheel camber. Lean, 
for inside use through living spaces and 
doorways; and mean, for outdoor use 
that enhances stability and accessibility 
through uneven terrain. The user is 
able to switch between these modes 
by adjusting the bar underneath the 
seat. As a product that is practical and 

attractive James Foster describes the 
Trekinetic as “very much the mountain 
bike of wheelchairs” (Edward Spindle, 
2007).

Spindle is also a motivational in the 
design eld, not only for creativity, 
but also for encouragement towards 
persistence with your ideas. “A message 
to other designers: follow your rst instinct; 
ignore convention; take some time off 
if you fail, and above all remember; 
the answers are there if you look hard 
enough” (BIPCTV, 2011). His work and 
advice enhanced my dedication to see 
this project through. 

Without any aid I struggled, in both 
navigating set tasks and balancing. 
The walking stick offered mild support 
but it was the walker that I felt most 
comfortable using. Especially when 
my back was growing sore, resting on 
the walker brought surprising relief. This 
mode of the walker was often used 
during these tests because, ironically, 
adding impairments whilst impaired 
required increasingly more time; a suit 
not easily taken on and off. 

This experience was truly intriguing 
as it transformed this project from a 
foundation of statistics and information 
to a position where I, as the researcher, 
truly began to understand the user. At 
this stage I knew that further applications 
of the suit were going to be essential. 

Mike Spindle and The Trekinetic

The Trekinetic Wheelchair has played a 
vital role in formulating both my practical 

Fig. 41. Mike Spindle’s Trekinetice Wheelchair
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The Test Rig

Above all, this story provided a clear 
example of the importance of test 
rig experimentation and I applied 
this concept by constructing my own 
experimental rig. Using a pram’s lower 
half with the layout of large rear wheels 
and rotating front wheels, I added a 
wooden lounge chair frame to the top. 
Aluminium composite attachments 
were used to marry these together with 
adjustable options to nd the preferred 
combination.

Fig. 42. Test Rig Plans.

Fig. 44

Fig. 45Fig. 43
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3.2.4 Experimentation Part Three: The 
Test Rig and Ability Suit

The test rig and the existing walker 
were run through a predetermined test 
track with combinations of impairments 
simulated. The experiment test track 
involved variants of steps, gradients, 
uneven terrain, and obstacles, 
each conducted in three levels of 
impairments: ‘mild’, ‘medium’, and 
‘severe’. Each phase was designed to 
increase reliance on these two aids and 
identify which elements were successful.

Results varied substantially regarding 
the levels of reliance on both mobility 
devices. The walker was lighter as the 
test rig had not been constructed with 
weight in mind. This resulted in increased 
manoeuvrability over stairs and 
gradients; however, the lack of lifting 
options for the walker was evident. The 
test rig’s handle setup allowed multiple 
options through all track elements 
regarding lifting and supporting. Fig. 46
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the use of the test rig consistently. Brakes 
were left off the rig intentionally due to 
cost, but were always intended to be 
included in nal designs. It did, however, 
succeed in underlining the importance 
of the brake by how often they were 
used as well as their obvious absence. 

The wheels of the walker were 
inadequate over uneven ground, which 
included a combination of grass, dirt, 
and upturned pavement. The larger 
wheels of the rig handled overall terrain 
with ease and little disruption for any 
impairment level. 

Where the walker excelled was with the 
handle brakes. This aspect of the aid was 
vital over all test terrain and hindered 

Fig. 47 Fig. 48

Fig. 49
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elderly consumers in the design process.         
“In order to understand the market, 
close interaction with potential users of 
their products in an appropriate and 
empathetic way, is needed” (Herstatt 
& Kohlbacher, 2011, p 9). Their active 
participation spoke volumes of their 
support and the relevance this research 
stages within aged communities. 

With the help of these three members 
I was able to create an ergonomic 
package to design to as well as apply 
consideration towards each individual’s 
wants and needs. Ostland (2011) claims 
the “value added by integrating life-
experienced people into the design 
process is that their experiences, needs, 
and knowledge of them correspond 
to the demands put on successful 
innovation and design process” (as 
cited in Herstatt & Kohlbacher, p. 17).
 

Question Three

How can user experience be used to 
improve this new mode of transport? 
How will this effectively contribute to the 
overall aesthetics and practicality? 

To answer this I decided to reduce my 
focus on self-impairment and search 
for the voice behind potential users. As 
I did this I realised my work had lacked 
the essential key element in order to 
be a valid concept. I found that the 
answers lay not within my own personal 
experiences and experiments, but 
within those of the aging community 
itself, whose lifelong experience with 
aging and mobility was a wealth of 
knowledge. 

Grey Power- Part One

The integration of Grey Power offered 
support from a respected and 
recognised organisation an integrated 

Fig. 50. Laura Nicholls.

Fig. 51. Duncan & Val McDonald.
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3. Indoor safety.
The fact that wheels and sides would 
potentially be more susceptible to 
daily wear, especially in con ned living 
areas, is something that needs to be 
considered. 

4. Lighting at night.
As this design will potentially be operated 
at night in both modes, the need for 
lighting to navigate and operate will be 
relatively important. 

5. The seat position will need to 
be addressed, particularly weight 
distribution in riding mode. It was 
discovered that the test rig seat was set 
too far forward, becoming unbalanced.  

In all other aspects the rig was well 
suited to the task. Opinions regarding 
the general idea were promising, with 
the overall feel and layout of the test rig 
and the current proposed design being 
accepted rather enthusiastically.

Their involvement began through initial 
impressions and feedback surrounding 
the concept, and by trialling the test 
rig added perspective and real user 
information. 

The test rig was also evaluated within 
potential living environments, where it 
was easily operated and navigated. It 
brought to light elements of the concept 
that needed to be addressed:

1. A multi-purpose seat 
When lifting the test rig for stairs, the 
users’ knee acts as a lower pushing 
force while the hands and upper body 
pull the rig towards them. The seat of my 
design may follow similar proportions as 
its predecessor with a xed seat.  

2. Foot rests.
Each member expressed the need for a 
comfortable riding position and where 
to place feet.    

Fig. 52. Test Rig- Foot placement 1.

Fig. 53. Test Rig- Foot placement 2.

Fig. 54. Test Rig- Knee Placement.
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Grey Power- Part Two

To gain the nal design’s approval, 
a full scale mock-up was made to 
gauge if users can navigate easily and 
effectively. This was extremely successful 
and resulted in overall approval from 
each participant. 

Involving Grey Power successfully 
integrated the user’s voice into this 
project. Such participants offered 
a wide range of varying social and 
physical environments and allowed 
collaboration with an extremely relevant 
organisation.

Fig. 55. Mock up of the nal design to trial user 
experience with Grey Power members

Fig. 56

Fig. 57

Fig. 58

Fig. 59

Fig. 60
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Chapter Three: Design Description
The nal design was inspired from a wall 
of visual works that touched upon many 
areas of design, as seen in gure 61. This 
chapter will offer a brief insight into the 
conceptual stages which led up to the 
nalising of the design, and then further 

explain each element involved in the 
nal concept.
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Fig. 61

Fig. 62. Inspirational Material.
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Fig. 63. Cardboard mockup-forming design. Fig. 64. Cardboard mockup full size-adding perspective. Fig. 65. Design Development
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Fig. 66.
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External Casings

The plastic casings, identi able as the twin 
coloured features, intentionally draws 
the eye over the design, but aside from 
just aesthetics these effectively play a 
number of other important roles. As non-
weight bearing casings they conceal 
inner cables and wires that run from 
the battery pack, controls, and brakes, 
down to the rear wheels and throughout 
the frame. With the heightened demand 
for customizable products this also 
introduces the opportunity for individual 
personalisation. Due to the nature in 
which such a concept would face 
constant daily wear these coloured 
features are designed to be light and 
durable, but also easily replaceable if 
damaged.

g g
ble, but also easily replaceable if 
aged.

Central body

These external casings clip onto the 
internal frame. With the varying degrees 
of pressure being applied to this central 
piece it is essential that it remain as strong 
as possible, as well as light. Within this 
central piece run cavities which house 
the wires for lights, engine controls, and 
brake cables. 

The twin openings in the back rest result 
from research ndings regarding the 
lack of lifting options on current walkers.  
This grants the user an almost 180 degree 
lifting option, and secondly, increased 
options when users move between 
positions in applying their strength and 
weight. By supplying multiple options 
the design signi cantly increases ease of 
usability and the context of application.  

Fig. 68Fig. 67
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Fig. 69

Fig. 70
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Rear Motors

Twin motors propel the walker’s rear 
wheels while in ‘Ride’ mode. Due to
their position and weight these are
currently not detachable; however,
there is further room for development 
into an attachment clip style similar to
the battery pack on the front storage
casement. A massive bene t regarding
their low centre of gravity means their 
weight will help to keep the Strider stable
whilst travelling along inclines.

Engine statistics are only rough
estimations at this stage due to the
fact that the project remains in a
conceptual state. Although, after brie y
looking into current electric wheelchair 
speci cations regarding range and
speed, the Silver Strider will most likely
hold a travelling distance of 10km,
and a speed of between 5-10km/h
(ElectricWheelchairs.co.uk).

Steering

An experiment involving radio controls 
was conducted to replicate how the 
concept would steer (See appendix 
1). Considering the primary goal was 
to minimise weight the engines will 
steer the design, rather than additional 
weight from steering mechanisms. 

This will work rather like the tracks of a 
tank, where power is applied one engine 
more than the other in order to turn. This 
means the Silver Strider can turn 360 
degrees on the spot making it ideal for 
indoor use, especially within con ned 
areas such as living environments and 
parts of shopping centres.

Fig. 71

Fig. 72

Fig. 73 Fig. 74
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Fig. 75

Fig. 76
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Lighting

Lighting has proven to play an essential 
role in creating a safer mobility aid, 
increasing usability to effectively operate 
at night. Therefore, the integration of 
navigation lights at either end help 
illuminate in both modes, with additional 
lighting in each corner. Driving lights will 
be stronger and all will only be able to 
operate in conjunction with the battery 
pack application.

Foot rests

This is the conceptual answer regarding 
concerns of Grey Power members asked 
concerning the placement of their feet 
during the test rig trials. 
Conventional methods of footrests 
are, quite frankly, ugly, large and 
cumbersome. An innovative method to 
hold the user’s feet would be required to 
not only replace existing footrest types, 
but blend in with the design; potentially 
having multiple uses.
The solution is a versatile mudguard. At 
rst appearance this seems to protect 

the user’s leggings or dress from possibly 
being caught by the wheel, but this 
spring loaded guard folds down to 
support each foot. This maintains the 
comfortable pose of current foot rests 
with feet placed slightly apart and in a 
natural position.  
This could be potentially made from 
an anti-slip surface or a material that is 
shaped so it secures the foot.

Fig. 77

Fig. 78
 Page:57



Fig. 79 Fig. 80
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the carry case.

Side saddle storage containers are also 
an option as ergonomically this is easy 
to reach when user is sitting, effectively 
utilise spare space, and reduces 
hindrances.

the user has the option of just storage or 
the combination of storage and battery.

A retractable power cable housed in 
the battery compartment will mean the 
walker is able to be recharged almost 
anywhere, reinforcing the relationship 
of trust between user and product as 
it signi cantly reduces the concern of 
becoming stranded while travelling.

This idea was initially trialled to be stored 
under the seat but it proved to be a 
possible hindrance to the user and an 
awkward position to recharge from, 
therefore, con rming its position within 

Recharging

Efforts to keep the design as light 
as possible and avoid constantly 
transporting the battery pack weight, 
even when not in use, meant the battery 
pack had to be detachable. Also, 
to avoid straining a user with current 
mobility issues meant that this had to be 
an easy and simple procedure. 

It was essential that the design keep 
a low centre of gravity so that any 
intended outdoor use carried very little 
possibility of tipping, as the battery pack 
and charging cable carry a sizable 
weight.

This design concludes that the battery 
pack be located at the bottom of 
an easily attachable, front storage 
compartment; again, able to separate 
from this as well.
This addresses the need for potential 
storage options as this was found to be 
a necessity for current users. Therefore, 

Fig. 81

Fig. 82
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Seat Design
 
Research has de ned speci c needs for 
elements of the seat design. Firstly, it is 
not adjustable as it has major structural 
signi cance, and it must be a certain 
height to ensure the users’ knee to 
be effectively used as leverage while 
navigating stairs. However, this could 
certainly be altered so that alternative 
storage options may be housed 
underneath, such as the original walker’s 
design.

The front surface of the seat is padded 
so that the users’ knee is comfortable 
while applying pressure; helping reduce 
any harm this may have, especially for 
the elderly whose physical conditions 
are more susceptible to damage.  

Fig. 83
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Adjustable Handles
Each handle is able to be raised several 
levels in order to meet individual require-
ments which can be accomplished by 
a simple pressure button found on the 
inside area of the seat. Originally the 
walker was designed to be produced in 
three sizes of small, medium and large, 
much like bicycles are today, however, 
this was unfeasible and raised concerns 
over increased production cost. 

This alternative, simple and effective 
method meets all the set requirements 
that a universal market demands as 
well as increasing additional opportu-
nities of future development. Through 
my research I found some users are not 
able to apply their full weight upon the 
handles, usually due to arthritis, which 
means my concept would have the 
potential to supply these users with an 
arm rest add on, instead of the standard 
handle version.

Fig. 84
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Fig. 85
 Page:62



Fig. 86
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Fig.87
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by travelling often and purchasing the 
latest gadgets at whim.  

Suspension

The Test Rig contained suspension in the 
front wheels from the original pram, to 
which added comfort during trial ‘ride’ 
modes but reduced stability when in 
‘walk’ mode. The solution to this was 
twin suspension bars underneath the 
seat that would soften the users ride 
when ‘riding’.

Potential Future

Like many products that come to market 
there is a high chance of future variants. 

Potential cost

The potential cost is unforeseeable at 
this stage considering the list of compo-
nents and material remain in a concep-
tual state. However, when it comes to 
personal mobility aids, especially those 
that users rely on and live with constant-
ly, research has proven consumers will 
go to considerable lengths to create as 
much of a ‘normal’ sense of ability as 
possible. Sally Keara, mother of Hana, 
purchased the previously mentioned 
Trekinetic wheelchair at considerable 
cost, declaring she would do anything 
for her daughter- “you can’t put a price 
on mobility and freedom” (S. Kerse, per-
sonal communication, June 2, 2012).
The emerging grey market has also 
shown considerable spending ability. 
Unlike previous generations who tend 
to keep hold of their savings, this ac-
tive senior group spends to make the 
most of their later years. I myself have 
witnessed family and retirement home 
residents exercising this spending ability 

The Segway is a perfect example, with 
the commonly known version breeding 
modi ed models that meet a large se-
lection of the needs and wants of other 
markets; the technology itself being sur-
prisingly adaptable.

Considering this, the Silver Strider could 
provide a number of choices so users 
can customise their experience to meet 
their preferences. 
This may include: 

 A dual front wheel adaption to help 
with weight distribution. This will reduce 
the possibility of becoming immobile in 
softer terrain as less weight is applied to 
each front wheel, especially in ‘Ride’ 
mode where the user will be applying 
more weight on the wheels.

 Because of the ability to detach the 
main side features, a range of colour 
schemes and patterns could be re-
leased to offer users the chance to indi-
vidualise their Silver Strider mobility aid. 

Fig.88
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Conclusion
and invention.  

It was observed that the current mobility 
walker was only applicable up to each 
user’s ability, meaning users who tire 
easily struggled to utilise the aid past a 
certain point. The current solution would 
be the mobility scooter, but potential 
users required the space and ability to 
house one, and in most cases this was 
impractical. Therefore the solution is lying 
in a product of similar proportions as the 
walker but with the electric capabilities 
of the scooter, creating a hybrid mobility 
aid targeted at a universal market. 

The research processes and methods 
involved with this collaboration of 
information and the development 
process of my nal product consisted of 
personal interviews, surveys, user groups, 
test rigs, self-impairment, and general 
publications. 

The study of Patricia Moore was also vital 
in helping me to obtain a psychological 

This project became as much about 
creating a new product as it was 
about creating a new and positive 
experience for users, as modern aging 
presents new demands. Initial aims of 
solely developing a mobility aid rose 
to actively engage with elderly and 
disabled within a society that is on the 
brink of unprecedented change; with 
new technologies and services making 
it ever-possible to rede ne the roles of 
these members in our community, as 
both citizens and consumers. 

Current mobility products are failing 
to meet the ever-growing needs of an 
evolving demographic, it is only through 
design that we can strive to implement 
procedures to support the rising mobility 
demand and guarantee improved 
quality of life for these elderly and 
disabled individuals. In fact, by de ning 
the course of this emerging ‘Silver 
Market’, what rst appears to be a rising 
issue, can truly be transformed into an 
opportunity for creativity, innovation 

perspective of the target audience. 
Combining Moore’s methods with the 
research and development techniques 
of the Helen Hamlyn Centre, SENTHA, 
and the story or the Trekinetic, I gained 
a deeper empathetic understanding 
about what it means to be impaired 
while undertaking tasks and utilising 
mobility aids. This was accomplished 
through the use of the Ability Suit, with 
comparisons between the original 
walker and the prototype test rig. Results 
were heavily in uential on the project 
as it allowed an understanding of the 
relationship that is built between the 
user and aid. 

Finally the implementation of direct 
user experience and feedback from 
Grey Power members assured the nal 
design had justi cation and approval as 
a successful concept by an intended 
user group. Creating this empathetic 
approach has successfully lead to a more 
intuitive, experience-focused design.
of the stigmatising label senior-speci c 
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products, and fuels a more universal 
standpoint. Styling was in uenced 
by modern and futuristic aesthetics 
directed at forming a mobility product 
for everyone, whereas justi cation of 
design intentions tailor to the needs and 
wants of the elderly; ultimately making 
the design accessible and exible for 
current and future generations.

Fig.92. The design 
process on re ection, 
retracing my steps.
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A number of approaches were taken. 
Initial trials included a belt drive that was 
simply a rubber band and the spare RC 
wheels that were left over ( g. 92), but 
the tension generated was too great for 
the motors and prompted alteration. 
 
By pre-stretching the rubber bands I 
believed I could encompass both the 
RC wheel and the walker’s wheel, but 
again the strain was too great. 

I partially succeeded in moving the 
walker around the workshop by altering 
the mounting bracket, meaning that 
the RC wheel was in direct contact with 
the walker’s wheel ( g. 93). However, 
this lasted momentarily as I realised the 
second hand walker I possessed had 
a rather large at spot on one wheel, 
resulting in loss of traction between both 
counterparts, and inevitably, one side 
stopping. 
 

Appendix 1

The nal design is powered by twin 
electric motors housed in each rear 
wheel. In order to demonstrate the 
theory of operating this concept I 
decided to incorporate the motors of 
two remote control (RC) cars into each 
rear wheel ( g. 91). The idea being 
that they would be easily controlled 
via remote and only have to power 
the weight of the frame. I found after 
dissecting both cars that they had very 
small engines, but I believed the power 
to weight ratio might be just enough to 
interpret what I was trying to achieve.  

This would have potentially led to 
experiments that included navigating a 
test course over even ground to prove 
that twin engines working in unison 
could in fact succeed in powering, 
steering and braking on this type of 
design. This idea also fuelled a range of 
possibilities for presentations and nal 
model concepts. 

It did occur that larger motors would 
certainly have seen these experiments 
succeed but the cost of components 
meant this was not possible.

Overall, I believe the trail was successful 
in more ways than one. It made me 
start to think of how the engines would 
be placed, the housing and capacity 
of the batteries, and the requirements 
of the engines themselves in the nal 
concept. 
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Appendix 3- continued
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