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1. [bookmark: _Toc1810633361]Introduction.
As the latest team to be competing in the Richards Castle soap box derby we have formed a highly dedicated and motivated team. We as a team are intending to run a 4-wheel soapbox gravity racer that is cost effective and competitive when put up against the more experienced competitors in this competition. To do this, we will have to take into consideration the aspects of cost, durability, versatility, weight, and some aspects of aerodynamics. We are also going to provide technical drawings of the car specifying the length, height, weight and various other measurements and necessary pieces information. 
0. [bookmark: _Toc158793786]Aims
As a team we have 3 main aims, and these are to:
· Work efficiently as a team and include a Gantt chart of our progress 
· Keep up with the pace of teams with a similar spending budget 
· To have a unique and abstract designed with inspiration of modern-day formula cars 
We have set these aims for ourselves as a team as we find that getting the basics done and maintaining stability within the team would allow us to progress to our main aims as listed below 
[bookmark: _Toc1427462897]    1.2 Objectives
· To remain under the spending budget (optimal spending £1500Budget of £1750)
· Read the regulations and design specifications thoroughly
· Design and produce a competitive soapbox gravity racer
· Keep to a meeting schedule to ensure the deadlines are met
· Communicate and work efficiently as a team


[bookmark: _Toc1811578812]2 Team roles and purposes
Our team consists of 5 members these being Connor Casey (Budgeting), Adam Blackmore (Organisation), Ieuan Darkes (Reasearch & Development), Ryan Boardman (lead designer), and Ceri Thomas (co-designer, 
Adam has provided the 4 other team members with their tasks and has overseen everyone's progress on their dedicated tasks and kept note of meeting turn up and progression of the car from start to finish as well as provided help with the other main tasks of our teams' accomplishments.
Ryan and Ceri have worked together to work on the main design with Ryan working on the main design sketches of the car and Ieuan has worked on the design specifications of the car and relaying their information to Ceri so he can decide on what materials and help with Connor to help budget the car 
Ieuan has taken information from the two designers of the car and has decided what parts and materials should and what benefits each part and the choice of materials for said part will help the car Ceri has relayed this valuable information to Connor on Budgeting side of development
Connor has taken information from Ryan and Ieuan designing the car and Ceri supplying the information on materials and parts to supply information back to the team on which parts and materials are the best value for money considering the balance of performance and price to keep a reasonable budget 
 
[bookmark: _Toc1621725186]2.1 Soap Box Design
The design has been based around being as streamlined as possible whilst keeping a strong and sturdy enough structural integrity. It has been inspired by a formula one car, with its low to the floor not overly tall build with a long wheelbase to provide a fair amount of traction as it traverses down the course. The tyre of choice is a mountain bike set of tyres as they are the most stable and capable option for the surfaces and layout of the course providing grip in the necessary areas and provide enough traction for the descent down the course. Wheel fairings (mudguards) above the front wheels allow for that extra bit of streamlining. The soap box features a low-down seating position allowing the roll hoop to also be lower as going by the regulation of it being placed minimum 30mm above the driver's head. This also allows for the opportunity to have a vehicle that is not so tall, therefore it allows for a low surface area from the oncoming air, which in turn means the vehicle itself will cut through air faster and sharper. There is a windshield which allows air to glide over the driver faster and easier as it will create less dirty air decreasing drag. The choice of suspension will be mountain bike springs to fit with the wheels, they will be placed at a 50-degree angle on front and rear of the soap box. The brakes will be brakes used from a standard mountain bike to fit with the wheels with better and easier fitment and they will be located on the rear oppose to the front to avoid sharp breaking when at speed and snapping the rear around. The soap box also features a shark fin located just behind the roll hoop; this is to help with corners as it will provide more downforce helping with the grip on cornering. Pontoons are also included in the design which have been inspired by the MCR car have been included as well, this will help with airflow going over the rear wheels, which again helps with the overall streamlining of the car. The design of the soap box follows all regulations to make it legal to compete.
[image: ]
 
[bookmark: _Toc626550819]2.2 Research & Development
The chassis will be made from aluminium box tubes, this is due to it being light while still being strong, but easy to work with. It also has the added benefit of being cheap and easily obtained. The body panels are to be made from sheet steel, the reasons for this are that the body panels are strong enough to be able to protect the driver from low-speed impacts and stop stones and dirt from affecting the driver. With a third benefit being that it will improve the streamlined nature of the vehicle. The axles will be made from aluminium tubes, this is the same reasons listed above. The suspension and braking systems will be from a bike, with the disks mounted on the rear, and the springs being similar to those found on a mountain bike, these have been selected due to the fact that they are readily available from most major manufacturers, this allows for spare parts to be kept on hand and replaced in case of damage.
The chassis will use of the steel box tubing, using 8 sections of aluminium, with 2.5 for each side, and   1.5 for the front and rear, the body of the car will use no more than 15 sections of aluminium. The suspension will be made from tubular aluminium, using 4 sections, split into 4 250mm sections, with the body being made from sheet steel, which we will need 5 sheets, the tubing will be welded together, with the sheets being fixed to the frame of the vehicle with pop rivets. The wheels will be low profile mountain bike wheels of a 20” diameter, these were selected to be a good compromise between on road and offroad performance as well, additionally it has a lower drag coefficient due to a reduced footprint on the ground as well as a reduced frontal area, so that the drag will be lower. An additional benefit is that the stiffer wall of the tire will allow for additional stability. For suspension, the car will use 2 mountain bike dampers at the front, to have ease of mounting to the mountain bike wheels. On the rear the vehicle will have 1 full shock absorber with an axle going across the chassis, this was decided on to reduce both cost and unsprang weight. 
[bookmark: _Toc951678654] 2.3 Budgeting
[bookmark: _Int_5npePT1J]As we have a budget of £3000, we are looking to have a chassis that is strong but light so it can maintain speed whilst also having good stability whilst also not spending a substantial amount of money on the chassis to do this Ieuan suggested that we use aluminium for the chassis as it is light and sturdy and relatively cheap he decided on 15 square cut tubes of aluminium or the chassis frame this will be cut from two 2M long Square cut tubes of aluminium costing £54.17. Suspension arms will also be made from aluminium four of them made from a 1M cylinder aluminium pipe costing £45.08. We decided use kids mountain bike wheels and tires more specifically 20” we decided with these wheels as a team as we can use the benefits of the mountain bike tread for better stability on the off-road sections of the tracks but also the lower profile of the tires will be beneficial on the tarmac due to the lower centre of gravity therefore increasing the overall top speed of the vehicle the 4 rims will cost £191 and the tyres and inner tubes the 4 tyres will cost £45.03 and the inner tubes for the tyres are going to cost £8 and another set for spears costing £16 for the inner tubes for the seat and the steering system we bought a 200 cc go kart of eBay for £400 as we decided that we can use the car for various parts of the vehicle  as we can save money instead of buying curtain separately we are going to use it for the steering wheel as well as the steering system and the seat as well for the body panels we have decided to use sheet steal the best offer for sheet steal found for our specifications for the body panels was 2 2m x 1m x1mm thick steel sheets for £120. Basic necessities like a pop rivet kit have been bought (£9.79) for the suspention we have decided to use to use to front forks from a mountain bike for the front as they are relatively cheap and a mountain bike rear suspention set up at the back the front costing £120 and the rear costing £224.40 our final cost of our soap box car is £1225.47 which is brilliant as we have spent under our proposed optimal budget which means we have more money spare to spenf on possible improvements and spare parts and equipment.
2.4 Organisation 
For the meetings that we have held as a group in person, it has been my role and responsibility to keep track of and oversee our progress as a team. I have recorded the Meeting Minutes and keep notes of when the meetings were and what was discussed during those meetings. From the first meeting we have constituently been discussing and setting realistic targets for all of us, as a team to achieve. I have also assigned and provided the 4 other team members individual roles within the team. These roles are, budgeting for Connor Casey, Co-Designer for Ceri Thomas, Lead designer for Ryan Boardman and Research and development for Ieuan Darkes. By doing this, as a team we can see where we are spending our time. I have also been taking notes of important parts of various discussion topics. These notes have included rules, regulations, areas of discussion and ideas that we have produced and considered collaboratively as a team. I have also taken these notes to ensure that we, as a team are as best organised as we can be. 
3.0 Conclusion
In conclusion working as a team has helped us produce a competitor for the Richards castle soap box derby. The design we have produced we believe to be an extremely competitive runner in the derby and have put our research into design and materials. As explained in topic 2.1 “soap box design” the design that has been decided was a design based around that of a ‘formula 1’ car or standard open wheeler car. Materials used have been chosen and decided as a group to conclude which materials would be the strongest depending on its use on the soap box. The regulations have been followed closely within the design; this is to make sure that the soap box itself is legal to compete within the event. The budgeting has been worked out correctly and a realistic budget has been set. We managed to stay under our optimal spending which is fantastic as mentioned in section “2.3” 











4.0 Gantt Chart and meeting minutes
[image: ]
MON, 10 OCTOBER
Meeting 1 - IQ001
-Attendees: Adam Blackmore - Ceri Thomas - Ieuan Darkes - Ryan Boardman
-13:09 - Meeting officially starts
-13:28 - Roles discussed:
Adam Blackmore - Minutes
Ceri Thomas - Materials and Assembly 
Ieuan Darkes - Chief Design Engineer/ Drawing
Ryan Boardman - Research 
Connor Casey - TBD
-13:43 - Ideas discussed
· Handlebar or steering wheel?
· Bike wheels 
· 4 Wheels
· Suspension - Push rod/ Pull rod/ Air suspension/ Rubber Bushings
· Seating position - Low/ laying down
· Ride height – Recommend ride height 50mm (Recommended)
· Windscreens / Closed cockpit
· Airflow
· Brakes
· Length - Maximum 2500mm
· Width - Maximum 1500mm
· Rough sketches 
-14:26 - Meeting closed
 
MON, 17 OCTOBER
Meeting 2 - IQ001
-Attendees: Adam Blackmore - Ceri Thomas - Ieuan Darkes - Ryan Boardman - Connor Casey
-13:11 - Meeting officially starts
-13:13 - Materials discussed in depth with pros and cons
-13:28 - Role Update: 
Connor Casey - Budgeting
-13:35 - Rolling resistance discussed 
-13:50 - Ieuan Darkes is illustrating the first digital drawing
 -14:47 - Meeting closed 
 
MON, 14 NOVEMBER
Meeting 3 - IQ101
 - Attendees: Adam Blackmore - Ieuan Darkes - Ryan Boardman - Connor Casey 
 -13:06 - Meeting Officially Starts 
 -13:15 - We discussed the possibility of using a kayak as a base
-13:27 - Further improvements to design are being discussed and drawn
-13:49 - We watched videos of the course and got inspiration from other designs and took the courses demands into consideration 
 -13:58 - Finalised rough design 2 
 -14:11 - Meeting closed 

MON, 16 JANUARY 2023
MEETING 4 - FLOOR 2
- Attendees: Adam Blackmore - Ieuan Darkes - Ryan Boardman - Connor Casey - Ceri Thomas
- 11:12 Meeting Officially Starts
- 11:15 – Final Document Discussed and Started
- 13:54 – Meeting closes  

MON, 23 JANUARY 2023
MEETING 5 - STUDDY ROOM IN LIBRERY
- Attendees: Adam Blackmore - Ieuan Darkes - Ryan Boardman - Connor Casey 
- 11:23 Meeting Officially Starts
- 11:29 - To do list written on whiteboard
- 11:32 – More progress to Final Document
- 13:54 – Meeting closes  

TUE, 24 JANUARY 2023
MEETING 6 – STUDDY ROOM IN LIBRERY
- Attendees:  Adam Blackmore - Ieuan Darkes - Ryan Boardman - Connor Casey
- 12: 56 Meeting Officially Starts and we continue towards completing the final document
- 14:54 – Meeting closes    

MON, 30 JANUARY 2023
MEETING 7 – STUDDY ROOM IN LIBRERY
- Attendees:  Adam Blackmore - Ieuan Darkes - Ryan Boardman - Connor Casey
- 11:41 Meeting Officially Starts and we continue towards completing the final document
- 
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