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An introduction to
Harington School.

Welcome to the 2021 edition of “The
Harington Physicist”. The articles
within this magazine will give you a
flavour of the interests within the
world of physics for some of our
current students.

It is also very impressive to see where
physics has taken some of our past
students. This is detailed in their
profiles.

Thank you very much to our current
and past students who have made a
contribution, along with a special
thank you to Sam and Matthew for all
the time and effort they have put

into producing and editing this
edition.

Physics continues to be your gateway
to many varied and challenging
opportunities in your future.

Mr Foxall
Lead A-Level Physics Teacher
Harington School

We hope you find this magazine useful when choosing what to do at A Level,
regardless of where you go. We'd like to thank Mr Foxall for helping organise
this magazine's production and giving students opportunities to research
physics and engineering. This magazine has been in the works for the past few
months and has been a culmination of work from many students and we are
very grateful to finally present their work.

Sam and Matthew (Year 12)
Editors of the Harington Physicist
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Perseverance
Can we find life beyond earth?
By Harriet

Engineering is all about the great challenges that humanity can accomplish and
how far we choose to go in exploring problems whilst finding out more about the
universe.

Ever since I have been able to talk I too have asked countless questions to try and
understand myself how the universe works: An endless streams of whats, whys
and hows.

As it turns out, these age-old questions can all be answered through science. The
quest to understand the enormity of the cosmos, the building blocks of the atom
and everything in between seemingly provides an endless stream of increasingly
complex questions.

Among the questions that society has explored over the millennia, one has always
been a subject of immense curiosity, media attention and endless theories:

Whilst most modern scientists agree that it is unlikely that Earth should be the only
planet in the universe to host life, there is still no evidence for it existing elsewhere
up to this point. NASA's "Perseverance" rover may be the key to this discovery.

After a seven month journey aboard an Atlas V rocket. Perseverance successfully
landed on Mars on the 18th of February alongside the small drone, Ingenuity which
will demonstrate the first powered flight on another planet.

Perseverance has been strategically landed in the Jezero Crater on Mars, which is
believed to have once been flooded with water and is therefore one of the best
places on Mars to look for life.

Of course, it is extremely unlikely that these potential “Martians” would be
anything like the typical green bug-eyed aliens we have come to know in books
and films, but rather extremophile bacteria and microorganisms which would be
the last evidence of life before Mars decayed into its
now inhospitable environment.

Perseverance is equipped with numerous
instruments such as cameras and spectrometers to
allow it to easily explore the martian surface. Using
these instruments, the rover performs many
experiments during its mission. One such
instrument is the “Mars Oxygen In-Situ Resource
Utilisation Experiment”, abbreviated to MOXIE
which aims to produce oxygen from the carbon-
dioxide rich atmosphere, since oxygen production
would be essential to sustain human life on Mars
in future ventures. In addition to being necessary
for us to breathe, oxygen is also used to create
rocket fuel to fuel future missions’ home journeys.

NASA’s Perseverance is a testament to humanity’s scientific accomplishments
which could assist in opening the gates to human civilisations beyond Earth and
that may just prove that we are not alone in the universe after all.

“Are we alone in the universe?”

Mission Objectives- Find if there has everbeen life on Mars
- Investigate theclimate and geology

- Prepare for humanexploration



Finding a project you can take part in during your A-Levels to support
engineering is not something you will regret, and is likely to give you a key
head start in your future and propel you to a great career.

The fastest motorized toilet is the HAWC (Highly Advanced Water
Closet) Mk1, built by Robert English, Thomas Ellis, Joe Summers
and William Beaty (all UK), which reached a speed of 113.531
km/hr (70.545 mph) over a two-way 100-m (328-ft) straight at
Elvington Airfield in North Yorkshire, UK, on 15 September 2018.
The toilet was driven by Ellis and was flushed at the end of the
attempt to prove it functioned as required.The World’s Fastest Toilet

As a team we decided that we should
spend our extracurricular time at
Harington in a way that would help us to
stand out among other engineering
candidates, hopefully by achieving
something unique. We are all fans of Colin
Furze’s YouTube channel which is where we
first saw the record for the World’s Fastest
Toilet. We thought the speed set in the
current record was certainly beatable with
the right design and we started making
plans immediately.

Fortunately, we were able to pitch this as
an idea we were serious about to Mr
Harrison and Mr Foxall. They allowed us to
use our extra-curricular time to go to
Thomas’ workshop on his family’s farm
and work on the toilet. We also used many
weekends and days in our holidays to
design and build the toilet.

Initially we started with a buggy frame and
steel toilet from eBay, as well as an old
seized 250cc motorbike engine that was in
the farmyard. We only kept the front
steering and suspension components and
the rear sub-frame on which the engine
was mounted from the buggy and
scrapped the rest, building our own frame
from steel in the workshop on the farm.

Once the machine was built, we did some
test running on various disused airfields to
ensure we could beat the record, then
booked a place to run at a Straightliners

Top Speed event at Elvington airfield. At
the event we managed an average top
speed of 70.545mph, comfortably beating
the previous record of 55mph.

At interviews for universities and jobs we
have found this project has had the
intended effect, giving us an edge over
other candidates. Often the people
conducting the interviews are so
interested in the record that once it is
brought up the rest of the interview is
spent chatting in depth about it!
Retrospectively, some of us have been told
the record was one of the major factors in
us being picked for job or placement.

The importance of giving yourself an edge
over other candidates with relevant extra-
curricular activities is emphasized at
Harington and we believe it is one of the
most important things you can do
outside of your studies. If you
can prove a wacky idea is
feasible you could get
support from the
school to go and
do it!
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https://bbc.in/3gQZqC4
http://bit.ly/ToiletWR



The Physics of CAD
Fulfilling a need for data.

Moore’s law is a theoretical property
in computer science that states that
the number of transistors on a chip

will double every 2 years. This
exponential rate of computational
improvement has created a drastic
shift in the way engineers build and
test structures; long gone are the
days of slide rules and log tables.

Instead, the engineers of today use
finite element analysis (FEA) or

computational fluid dynamics (CFD)
to model the real world with massive

time and cost savings. Any car
designed in the last 10 years will have

been designed using these tools
but how do they work?

The first step is
to design a

model,

engineers use a complex toolkit to
accomplish this, but the process is
typically started by designing each
component and virtually assembling
them into the desired object. After

the preliminary design has been
completed the model will be

‘meshed’ this process converts the
model from a mathematically defined

object to one that is made of
polygons, the resolution of the data

can be controlled here by altering the
number of polygons. After the

meshing, the model is exposed to the
forces or conditions it’s expected to
experience in use, dynamic or static

loading, modal frequencies,
temperature stress, and shape

optimisation can be applied. The data
from these tests can be used to
modify the assembly for better

performance.
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Meet the Toileteers
Name: Joe Summers
What are you doing now?
I have travelled the world on my gap year, visiting
Central and South America, New Zealand and sailing to
the Canary Islands. I am now doing a Mechanical
Engineering Degree at Sheffield University.
What are your plans for the future?
Once I have finished my degree I’m planning to start my
own engineering and technology business.

Name: Will Beaty
Favourite times at Harington
My favourite memories were from the Canada ski trip in
2019. My greatest achievement was convincing Mr Foxall
and Mr Harrison to allow us to use our Wednesday
afternoons to make a toilet on wheels!
What are you doing now?
I am studying for a Masters in Automotive Engineering
at Loughborough University. I’m currently completing a
year long internship as a power train design engineer.

Name: Robby English
What are you doing now?
I am currently in the 3rd year of an engineering degree
at the University of Cambridge. I have also completed
work experience placements at engineering companies in
the holidays.
What are your plans for the future?
Complete my degree, get a job, and earn money so I can
build a faster toilet.

Name: Thomas Ellis
Favourite times at Harington
One of my proudest achievements was getting the end of
year award for best Physics student, however the
Guiness World Record just about beats this!
What are you doing now?
I have joined the MOD to complete an Engineering Degree
Apprenticeship in Weapons, Ordnance, Munitions and
Explosives. I also got around to finishing my Gold DofE
last year.
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Physics in Gymnastics
How do Newton’s laws apply to Gymnasts?

When I chose my A-level subjects I remember being told numerous times what an ‘odd
combination; they were. At the time I somewhat agreed. I had chosen to study physics,
maths and sport and I always thought depending on my grades when coming out of
Harington that I’d have to decide then what career path I had to take. The challenges and
fascination that came with studying physics, or my life long love for sport. I never even
considered the chance that they could cross career paths - I dont think many people do.

As a former gymnast I began to think about the physics of my sport and how it affects the
way we move, the way we judge how much force to put into a skill, the way we move our
entire bodies off the floor and land completely balanced. My personal favourite apparatus
is the vault. The physics of the vault is all to do with the transfer of energy. The first aspect
is the run up, this is when the gymnast runs towards the vault which can also be thought
of as the kinetic energy. Kinetic energy is the energy which the a moving body possesses
when in motion. The next step is the take off, when the gymnast jumps on the springboard
this transfers the energy into elastic potential energy. Elastic potential energy is the
energy stored in elastic materials due to stretching or compressing. Due to the gymnast
pushing down on the springs this results in compression, every action has an equal and
opposite reaction therefore the gymnast is propelled into the air where they use their arm
strength to push off the vault to give them more vertical height so they can complete their
skill in time before the energy is transferred into gravitational potential energy. This is the
energy an object possesses due to its height and vertical lift. This causes the gymnast to
come back to the ground for the landing.

Another outlook on physics in sport is Newton's laws of motion. In the first law, Newton
states:

This is stating that an object at rest will stay at rest, or an object at constant velocity will
remain in that same motion until a resultant force acts upon it. This mainly applies to the
bars in gymnastics, the gymnast casts to handstand on the bar and swings their body
around the bar while keeping their body in a relatively straight line, this is called a giant;
therefore the gymnast exerts her own force to giant. This will build up the gymnast’s
momentum until they apply another force to stop the motion. Newton's second law states:

This essentially means that the heavier the gymnast the more force she has, this mainly
applies to floor and vault. Most gymnasts weight is due to muscle mass therefore the
heavier gymnast may have greater acceleration due to being more powerful. As a result
the gymnast can use more force to gain more height to complete the vault. Finally,
Newton’s third law states:

For example this can be referred to as a tumble on the floor. When the gymnast bounces
off the floor the floor will drive the gymnast into the air. The gymnast pushed down onto
the floor and the floor bounced back up along with the gymnast.

Through research and asking my teachers I have found a lot of careers involved with both
physics and sport that I never knew about. This ranges from engineering sports equipment
to manufacturing clothes and working in a variety of industries from designing trainers to
F1 racing. Overall I feel I have had my potential careers widened by the subjects I have
chosen at Harington.

Every object persists in its state of rest or uniform motion in a straight
line unless it is compelled to change that state by force impressed on it.“

When a force acts on a body, it produces an acceleration proportional to
the magnitude force.“
Every action has an equal and opposite reaction.“

By Jessica
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Currently At
EMANUEL

What are your memories & successes from Harington?

Passing the Oxford Physics entrance exam, although ul�mately failing to get a
place a�er the interview stage. Preparing for it not only developed my skills in
maths and physics but taught me how to perform under pressure and
transform a failure into an opportunity for growth.

With the support of Harington, I was able to secure a work placement with JP
Morgan and then later with Rolls Royce, all before star�ng University.

My passion for photography also started while at Harington. I started having
never had experience with a DSLR, to knowing how to turn one on and being
the unofficial school photographer.

Also throwing my pencil case at a bush after an AS maths exam. I have learnt
better anger management techniques since and have gone 4 years free of
pencil case throwing.

What have you done since leaving Harington?

Read Mechanical Engineering at Durham, with a final year project in
Computa�onal Flight Simula�on. Also started an event and portrait
photography business which has supported me through university and enabled
me to travel.

Lastly, I successfully got into the Wizz Air Pilot Academy, which is sponsoring
me with over £50,000 to be able to complete the ATPL and join them as a first
officer next year.

What do you hope to do in the future?

Finish my Airline Transport Pilot Licence and Airbus A320 Type Ra�ng. A�er
that, I hope to progress to Captain within 5 years’ �me on the Abu Dhabi base
and see some more of the world.

Studying Physics & Maths at A level has been crucial in everything I have done.
While being challenging, it teaches you a way of thinking which you can take
into any career, even if it isn’t technical. As a pilot, Physics underpins
everything from mass and balance calcula�ons (Newton’s laws) to radio
naviga�on (wave theory, doppler effect).

Currently At

University of Sheffield BEN

What are your memories &
successes from Harington?

I have so many amazing memories
from Harington with Mr Foxall’s
physics lessons being right up
there! Achieving my grades was
my proudest moment and
especially bea�ng Mr Foxall on his
bet that I wouldn’t obtain an A*!

What have you done since leaving
Harington?

Since leaving Harrington I have been studying
a BSc in Physics at The University of Sheffield
and will be gradua�ng this year. I have loved
a number of areas of my study including:
Evidence for Dark Ma�er and the Feasibility
of Nuclear Fusion.

What do you hope to do in the future?

When I graduate in June I am off to the USA for 9 weeks to coach tennis before
hopefully star�ng a graduate scheme with KPMG in September.

Currently At

University of Brighton GRACE

What are your memories & successes from Harington?

Some of my memories include being such a close year as there were only a few of us and being on the netball team. We also had an
amazing ski trip to Canada.

Some of my successes from Harington include, doing my EPQ which really helped with ge�ng onto my degree as I focused on how to
rebuild a�er natural disasters. I also got onto a Head Start summer program at Coventry University about Engineering in
the Built Environment

What have you done since leaving Harington?

A�er I le� Harington and spent 9 months travelling around the world including Asia,
Australia and South America. I also worked in New York State for three months as a lifeguard
on a summer camp followed by a few months travelling down the East Coast. I then started
at the University of Brighton studying Architecture and I am now in my second year.

What do you hope to do in the future?

I hope to become a qualified architect and work abroad doing this, hopefully throughout
Europe.

Currently At

University of Sheffield INDIRA

What are your memories & successes from Harington?

I have very posi�ve memories from Harington as with the aid of passionate
and enthusias�c teachers I was able to fully enjoy my chosen subjects and
find a career path I love! The atmosphere at Harington was friendly and
family-like too, I enjoyed ac�vi�es outside of academia including The Duke
of Edinburgh Award and spending �me with my friends.

What have you done since leaving
Harington?

I have been awarded the Ins�tute of
Civil Engineering QUEST scholarship
with sponsorship from Atkins and I have
worked on projects including East West
Rail and Market Harborough Railway
Sta�on during my summer placements.
This is alongside studying Civil
Engineering MEng at The University of
Sheffield and enjoying travel across
Europe and India in my spare �me!

What do you hope to do in the future?

I hope to graduate from university in
the summer of 2022 and spend a few
months travelling before beginning my
job as a graduate civil engineer. A�er
this I will work towards obtaining
chartership with specialisa�on in water
or transport.

Past Pupil Profiles



The America’s Cup

The sails on these
yachts are solid so
they can act like
airplane wings
(similar to the
hydrofoils), using
pressure differences
in the air to build
thrust. The rigid
structure also allows
for more accurate
control and prevents

luffing
(flapping in
the wind).

The America's Cup is one of the
largest sailing races in the world. As
such, this lends it to being at the
forefront of sailing technology.
Competing teams try to design the
fastest yacht possible, whilst under
specific rules for the boat's
dimensions and shape. Despite
these specific rules are in place, it's
a design race to see which team can
most optimise their boat for the
best speed, durability and
handling. In this article, we'll be
looking at the AC72 design class.

One of the key elements which
allows for speeds upwards of
60mph are the hydrofoils. These
work just the same as wings do on
an aeroplane, except underwater.
Their shape creates a pressure
difference, creating a significantly
higher pressure underneath the foil
than above, causing the boat to be
pushed upwards, out of the water,
eliminating water resistance on the
hull. The hydrofoils also function as
daggerboards, reducing lateral
movement and counteracting the
force of the sails to prevent
capsizing.

The long and far apart dual hulls of
the ship helps to more accurately
control the rotation by increasing
the moment (turning force) of the
sailors' weights by having a large
distance from the centre of mass.
The tall sails also help to catch
faster, less turbulent wind away
from the ocean. Maximising the size
of the sail can increase the
potential to gain speed from the
wind but also has a greater moment
which could cause the boat to
capsize, to counteract this, the
hulls are put further apart. This
makes the engineer's challenge to
gain the optimum hull-separation
and sail height within the
specification to make the fastest
possible boat.

The precise control and engineering
that goes into the sailboats allows
them to travel at speeds near to
60mph with a team of 6 people
manning the boat. With modern
techniques allowing for engineers
to push these boats faster and
faster, the America's Cup's is shown
to be not only a race of sailing skill,
but engineering capabilities.
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Pushing for the Win.
By MatthewBy Matthew



What offers do year 13s get after Harington? Where would you like to go next?




