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Introduction
A Soap box Derby car is engineless and relies solely on gravity and the momentum of the car. The  car be raced against the clock or against other competitors.  The car has to be made to fit certain criteria but can be as creative as you want to design it but above all must be safe.  

[bookmark: _Toc157288089]An explanation of the aim and what our team has to achieve.
[bookmark: _Toc157288090]Aim 
The aim of this project is to form a group to design a “soapbox” style of car which will comply with the regulations of Richard Castle soap box Derby. 
[bookmark: _Toc157288091]Objectives 
The steps the team took to create the design and to make the car as effective as possible will be shown and explained as follows:-

1. An introduction explaining the organisation of the team
2. A Gant chart to show to how we will organise the work effectively.
3. A description of the methods we plan to use
4. Detailed research on relevant areas. 
5. Finally, a conclusion and reflections on the continuing project. 













[bookmark: _Toc157288092]Organisation of our team 
When we were originally teamed up, we were a group of 6, and in our initial meeting we discussed our different strengths and weaknesses and back grounds to assess which roles we would have in the group.   The following chart shows our team members strengths and weaknesses that lead to the different decided roles (highlighted in grey) within the group. 
	Strengths
	Weaknesses

	Kieran James 
Design, Meeting minutes, Compile Report 

	Maths 
Practical experience of working on cars in previous employment of 2 years in car dismantlers yard and actually working on and participating in rallies.  
Researching
Creative
Taking initiative
	Self-critical 
Too detail oriented 
Public speaking
Putting thoughts on to paper 

	Charlie
Design

	Focused 
Flexibility 
People skills 
	Too detail oriented 
Presentation skills 
Writing skills 

	Alfie 
Driveability

	Good with bikes
People skills
Creative 
Problem solving
	Public speaking
Organisation 

	Ruban 
Materials and Costings

	Time management 
Teamwork
Confidence
Hard working
	Impatience 
Creativity 
Self-Critical 


Since the original meeting the group has now been reduced to 4 team members and there has been illness which has caused a few problems with an unbalanced workload for certain individuals. After the team members left the course, it was mutually agreed from the strengths and weaknesses of the group 
Kieran and Charles would design the car which would make sure it was complaint with Richard Castle soap box Derby, Alfie would research the durability and Ruban would investigate materials and costings. 
As a team we used a number of different methods of communication throughout the project, some of these methods were email, WhatsApp, teams, google documents, phone call and in person. Each of these methods were vital in finishing the project, we did mainly use WhatsApp and in person meetings to discuss and organize the project with email and calling also vital when we were not able to all be together and communicate effectively. 
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[bookmark: _Toc157280852][bookmark: _Toc157288094]Detailed research on relevant areas
Before beginning to design the car information needs to be collated to understand the criteria needed to design a soap box car.

Firstly an investigation needs to be completed to gain knowledge and understanding of the regulations of the Richards Castle soapbox derby.  
So after looking at the Rules and regulations, they clearly state 
“Please read regulations carefully and take particular note of some of the common faults we find when inspecting soapboxes on the day. • Roll bar, front and rear • Brakes • Steering • Dimensions.” (David Pearce , 2023V2)
It is therefore essential that the soap box is compliant with the regulations to ensure it does not fail the inspection and is safe.  The main criteria being –

[bookmark: _Toc157288095]Roll bar, front and rear 
“roll bar is compulsory for a 3 wheeler constructed from tubular steel or similar and it must be of the specification set out for the 4 wheelers….. The roll bar should be suitably braced so as to adequately protect the driver in the event of a roll over. The roll bar should be at least 35mm above the driver’s helmet when the driver is seated normally in the vehicle, and a second roll bar should extend at least 25mm beyond the driver’s gloved hands when placed at 12 o’clock on the steering wheel.” (David Pearce , 2023V2)
[bookmark: _Toc157288096]Brakes 
The rules state “Good brakes are essential and will be checked. If an axle has a braked wheel then both wheels on that axle should be braked. Braking must be effective to hold the soapbox stationary on the starting ramp which has a gradient of approximately 1 in 8” (David Pearce , 2023V2)
[bookmark: _Toc157288097]Steering 
 “Steering must not have excessive free play or any characteristic tending to promote instability.” (David Pearce , 2023V2)
[bookmark: _Toc157288098]The Dimensions
The length cannot exceed 2500mm from the front to back 
The width cannot exceed 1500mm from side to side.  
[bookmark: _Toc157288099]Wheels
Can be fitted with 3 or 4 wheels, must be pneumatic tyres, no more than two in a line and must be in road contact whilst running. Ground clearance should be more than 50mm. 




We will also need to find out about the actual track to ensure the design of the soap box car will with stand the course in terms suitability of durability and stresses may incur.   The regulations state -

“The course is 550m long with a descent of 50m. It should be noted that this is not indicative of the gradient of parts of the course. In places it is much steeper, and participants can expect to reach 30-40mph. Soap boxes will be given the opportunity of at least three runs and will set off singly at intervals, electronically timed.  This year all timed runs count towards your best two” (Richard Castle , 2023) 
From this information it can be seen that a decent braking system needs to be implemented into the design of the soap box so it can break quickly due to the steep incline of the course.  
After examining the track on YouTube you can see the track made of  Asphalt and has several straw bale chicanes and is smooth, therefore it could be argued that the suspension is not a critical part of the design. (David Wilkes, 2023)
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https://youtu.be/q3lwi-3o3BE  (David Wilkes, 2023) 
So after having an understanding of the criteria the soap box needs to make we need to look at what makes a good soap box, according to Red Bull there website states  "You’re judged on three things," says Nick Hunter, captain of 2019's UK champions Gas Gas Gas. "What you’ve built, your start line performance, and the run-time to the end of the course. Whereas other soapbox racing events are looking for the fastest entry, here it’s more about flair and creativity, putting on a show for the crowd." (Jo Elison, 2021),  he then goes on to explain how to build a winning vehicle... going into some details and the main points being that you must:-
“Have a solid chassis, keep he bodywork light, use the right wheels, don’t forget the brakes, steer clear of imbalances, don’t overload your front end and test the car properly.  
[bookmark: _Toc157280853][bookmark: _Toc157288100]Designs 
We began our design process with a quick mood board full of previous running karts over the previous years with this event, this showed and did give us a basic understanding of what was need to achieve to make our design a well put together go kart. (Micheal, 2022)  The images below gave us a starting point or our design. 
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(Jo Elison, 2021), (Aimee Jones, 2018), (Richard Castle , 2023), (Castle, 2016)










[bookmark: _Toc157288101]Charlies designs 
These were the initial design concept/ideas which Charlie then drew diagrams for, whist we were discussing the design the name for our Soap Box Car was created. “DON’T DROP”
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The above drawing shows the first diagram/drawing of the second design
Below shows a more detailed diagram of the second design







Final design
[image: A drawing of a car

Description automatically generated]As a group we decided that my design was the best as it was far more robust and it fully meet the criteria set out in the regulations of the race. 
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[bookmark: _Toc157288103]Materials and costings
Frame and Cage
Prices include VAT 
We decided to use squared mild steel tuning as the base frame of the kart, this provided enough strength to the kart to support the weight of the person and all the equipment that is involved in the kart. The frame will be welded together so the whole kart is well structured and well bonded 
Squared metal tubing 25mm x 25mm 2.5mm thickness 
1m = £6 
1800mm x 2 
600mm x 2
550mm x 2 
7000mm + 500mm extra in the event of an error 
Total cost for base £45 
Box Section 2mm Mild Steel 1.5m lengths | Free UK Delivery £70+ (themetalstore.co.uk) 
 (Store, 2024)
Roll bars and side bars
We chosen to have this mild steel tubing for the roll bars as the material is very strong, easy to work with and has high tensile strength. This material is also very cheap for the product you receive and will protect the drive from the impact of a potential roll over in the case of an emergency
Mild steel black tubing 33.7mm external diameter 
£10.80 for 1.5m
£43.20 for 6m
1100mm x 2 
1050mm x 2 
500mm x 1
450mm x 1
600mm x 2
6900mm total
Total Cost for roll bars and side bars £54 total 
33.7mm external diameter 'Black' mild steel tube | Free Cutting (themetalstore.co.uk)
(Store, 2024)
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For all the running gear that we will use this old go kart which was found to be available via a friend of Kieran’s for £200, using second hand parts means saving money and the kart also has all the parts we require such as the wheels and tyres, steering assembly, steering wheel, brakes, rear axle and a seat for the driver.

For the naming and branding for the kart we will use corex board, as seen in the design images it will fit into the sides of the kart. Online we found A1 size corex boards available for £25 each
£25 x 3 
£75 IN TOTAL
Correx Board Printing | Best at Printing UK
(Printing, 2024)

	Material and Costings Totals

	Frame and Cage 
	£45.00

	Roll Bars and Side Bars
	£54.00

	Tyres Wheels and Brakes & Steering
	£200.00

	Correx Board
	£75.00

	TOTAL KART COST 
	£374.00



[bookmark: _Toc157288104]Dynamics and drivability
The soap box is set up specifically to handle in the best way for the course and the driver. The roll cage is there to protect the driver in the event of the soap box flipping but keeping a low centre of gravity helps prevent the soap box from flipping in the first place.
The frame is set up to be as low as possible with the exception of the rear being higher than the front this is for clearance on jumps to be able to clear the end of the ramps. The low frame makes for a lower centre of gravity meaning that the soap box has less rotational force meaning all four tyres stay mostly loaded throughout the corners.
With how long the wheelbase is the soap box will handle better at higher speeds and be very precise but will have a much bigger turning circle, meaning it will not be as pointy as some of the over designs. The general stance of the soap box will be very prone to under steer, the rear wheels being so wide while the front wheels remain narrow again making it more prone to under steer while reducing the risk of over-steering.
The steering mechanism is from a go-kart so the steering wheel is very sensitive but it is very reliable and won't break easily. This also makes it super easy for the driver to get to grips with easily, it is also super easy to work on and parts are readily available.
For the bodywork, the point front end of the soapbox will help aerodynamics as the wind flow over the soapbox will be more effective. This should also help the soapbox cut through the air during the quicker sections of the course, leading to a higher top speed.













[bookmark: _Toc157280854][bookmark: _Toc157287274][bookmark: _Toc157287334][bookmark: _Toc157288105]Conclusion and reflections on the continuing project 

Overall we feel we have designed a good soapbox car and have met the criteria within the regulations of the Richard Castle soap box derby, and could compete with the rest of the other competitors. The kart itself is a fairly basic but effective and lightweight design. As a group we could have perhaps started the designs and researched in far more detail and started report far earlier which would have given an in depth insight into the requirements of the report.  And given us the time to optimise everyone’s skillset far better. The group as a whole should have been far more organised in meeting together and continuing on for this project we will utilise these skills more and ensure we have a more structured schedule for meeting and deadlines. The group started out as 6 and dropped to 4 which left the group short of skills and more work for all of us within the group. When it comes to the next part of the project we will ensure the quality of work is also to a higher standard and work much more efficiently and effectively as a team.
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Meetings - Group project

17/10/2023
Time of meeting: 15:05
Location: 10002

Attendees:

Kieran, Reuben, Charlie, Alfie & Callum

Meeting Length: 10 minutes

Minutes:
15:05

Discussed the rules and regulations of the soap box with the aim to start to have an understanding of
what we all had to as a part of this project

This was continued throughout the meeting period
15:06

Continued to read through the rules and regulations

15:07

Started to discuss what part of the project we could all do

15:08

Discussing what part of the project interest us all and what we would potentially like to do
15:09-15:13

Continued discussing what we would alllike to do as part of the project

Reuben aiming towards the materials and costing side of the project

15:14

Callum decided creating a google documents folder would be beneficial for the group so we could all
see how much work was left on each section and also created a section with bullet points of main
rules and regulations for the work

15:15

‘The meeting ended with us finishing off the google documents form and exchanging phone numbers.
50 we could all contact each other
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9/11/2023

Time of meeting: 11:00
Location: UWTSD library
Attendees:

Kieran, Reuben & Charlie

Meeting Length: 5 minutes

Minutes:
11:00

Meeting starts and discussed where the 3 of us were as a group with the understanding of the
project and the way we wanted to go with it

11:02
Talked about how we were finding the project so far

Charlie brought up that she was very interested how the designs of the karts were put together and
asked to make some of the designs we needed for the project

11:03-11:04
Continued to discuss how we were finding the project
11.05

Meeting ended well with all happy with how the project was going so far
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Time o meetig: 1505
Locaion: 10002
Atendees:

Kieran, Recben & Crarie

Weetng Length 10 minutes

Minutes
1505

Meetingstated after the seencefecture fnhed

Opened with firding where 813 of uswere with the projct

1508

Reubien talked about how wel e researc nto the materils and cost was coming long
1507

Charte discusse how she wasfinding the asings it et and asked o help from Kieran and.
Reuben to whichthey were both happy to do

15081514

This part of the meeting wasspent alking about how wa can hlp Charlewit the design aspect of
the project

Keran snd Reuben bath helped Charlis with some of the designs she had crwn up and discussed
what changes she could make 1 the designs and how to mprove ther

1515

Th meeting ended with everyons happy with the ey the prject wss ing and al o the memers
with 3 better understansing of where the project was 3 2 whole
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Time of meeting: 15:05
Locaton: 10002
Attendees

Keran & Reuben

Weeting Length 10 minutes

Minutes
1505

Meetng began

Charte was ot able to actend dus o lness
1508

embers began 1o talk about how Reben had nearly inished his port of the project o well a5
Kiran,they thediscussed sartingthe PowerPoint aspectof the roject

15071520

Both members agreed that Kiean's knowledige o PowerPolet would b good and that e should b
in charge o the presentation aspec o he project a5 well a Reuben t help put the knowlecge nto
the PowerPaintin short and strong text

1511

Both members then continued o dscusshow the designs aspect of e project was ging by looking
2t the google documents and how o mprova the main Seign o the project

15121500

Both agreud the designscouldbe more effient with ticker whecls on the back stead of all even
whaels around th kar el a¢ here e cferent Jcatons the wheels could g at he ront of
he artand that 1 something that could patantall loaked nto I th next maetingal ogether
155

The mesing ended wich both members appy ith tha prject 3nd aso bath agreed o try
ech out o Callum and continue o discus the way the prject wil g0 with Cllum i the next
mesting
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30/11/2023
Time of meeting: 13:10
Location: Wetherspoons

Attendees

Kieran & Reuben

Meeting Length: 5 minutes.

Minutes
1310

Meeting started with talking how both members were feeling about the project and where they both
were with the project along with talking about how they were finding everyone else’s progress was
going

1311

Reuben and Kieran both raised concerns about Callum due to not seeing him o hearing from him in
around amonth after numerous attempts to contact him

1312

Both decided to carry on with the project and do Callum side of the work as a pair and continue
without Callum as part of the group project

13131315

‘The meeting continued to discuss what we could do o finish this part of the project over the
Christmas period and continue to finish the project ater the Christmas period




image8.jpeg
Soap Box Run 2023
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