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Project Summary 
The Lord Rootes funded  Cycling Physicist Roadshow has visited  

secondary schools in the West Midlands,  performing a selection of 

novel and entertaining science demonstrations.  Approximately 400 

GCSE  students will have benefitted from the project. All the science 

demonstrations constructed for the project  have been donated to the 

Physics Department, where they will be used for  open days and 

outreach.The feedback from teachers and children has been 

excellent. Supply has far outstripped demand and the Roadshow has 

only been able to visit a fraction of the schools requesting visits.  More 

funding will be applied for to run the Roadshow in future years! 

 

 

“My Students really enjoyed the Roadshow. Some of 

the activities they have not experienced before. The 

Tesla coil and Rubens’ tube is a popular choice of the 

students. Students felt engaged and got to see more 

physics in action.” –  

Science teacher from school visited 
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Introduction 
Why Science Outreach? 

In a recent House of Lords Committee report [1], it was reported that specialist STEM (science, 

technology, engineering and mathematics) teachers are in short supply, with fewer than 

necessary STEM graduates going into teaching. This is a problem when encouraging young 

people into science, since if a subject is taught by someone with little knowledge or 

enthusiasm for their subject, it can discourage further study. Through my outreach project I 

plan to pass on my love of science with students with the hope that it will encourage them to 

study science at a higher level. 

The UK has only 1% of the global population but produces 10% of the world’s top scientific 

research [2]. Maintaining and building on this impressive achievement is essential if the UK is 

to compete in the global economy. In order to achieve this, an improvement in the way STEM 

is taught in schools is needed[3] . My hope is that, by visiting schools, the children’s 

understanding of key STEM concepts will be greatly improved.  

Though not all the children who attend the tour will go on to study science at a higher level, I 

hope they will all enjoy the demos. If I manage my target number of schools (10), that’s ~300 

children who will have had a memorable day. 
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Figure 2 - Year 10 Students at Stoke Park School enjoying the Roadshow’s Ferrofluid demonstration 

 

Why on a bike? 

Despite there being easier ways to transport science outreach demonstrations to schools, the entire 

project was completed using a bicycle. Equipment was carried in an adapted child’s trailer with the 

seats removed. 

The bike was chosen as transport for the following reason:  

 The bicycle gimmick was appealing to students and staff, giving the Roadshow a unique image 

and brand.  Questions asked by students, for example “how did you manage to carry all the 

equipment on your bike?” etc., made it clear that it had captured their imagination.  

 The promotion of cycling as a healthy and environmentally sound means of transport. 

 I can’t drive and taxis would have increased the cost of the Roadshow. 

 Cycling is fun! 
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Figure 3 - The Cycling Physicist Roadshow arriving at Whitley Academy 

Preparation 
Promoting the Roadshow 

Online presence 

The Roadshow has been promoted online through both Twitter and a website. The webpage [4] 

contains a blog detailing the progress of the Roadshow, which has been regularly updated. Videos of 

the more spectacular demonstrations have been uploaded to YouTube, including the Tesla coil [5] and 

the Rubens’ tube[6]. The Twitter feed has been updated with the latest news of the Roadshow [7]. 

 

Institute of Physics (IoP) 
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Through a contact,  The IoP agreed to advertise the Roadshow on their Facebook page. This 

generated lots of interest in the Roadshow from all over the UK. 

 

Local Media – BBC Coventry and Warwickshire and Coventry Evening Telegraph 

On 19/03/2013 I was interviewed on the Vic Minett show on BBC Coventry and Warwickshire. The 

interview lasted approximately 5 minutes and covered all aspects of the Roadshow. Audio of the 

interview is available at [8] .  

When the final school visit has been completed, a press pack will be sent out to local paper, the 

Coventry Telegraph.  

 

The original plan – Promoting the Roadshow to schools the length of England 

The Roadshow was originally planned to run before 2013 summer holiday period, with schools visited 

the length of England. In May 2013 an initial email was sent out to approximately 20 schools with the 

intention of visiting 10 in total. Emails were followed up with multiple phone calls. Very few replies 

were received from schools and those that were received came as a result of many phone calls. 

Through conversations with teachers it became apparent the lack of replies was not due to lack of 

interest in the Roadshow, but from poor communication within the schools. Emails and phone calls to 

the schools’ receptions rarely got through to the head of science.  
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Very few of the schools that were keen on hosting the roadshow were able to accommodate a visit on 

a set time and date. This was due to the requirement of fitting the visit into the school’s timetable. A 

significant amount of time was spent on trying to contact schools with little success, so a decision was 

made to both postpone the Roadshow until after the summer holidays and focus on schools in the 

West Midlands region. It was hoped that by focusing on local schools, they would be easier to contact. 

Visits to local schools should also be easier to arrange since they can be scheduled for any date that 

suits the school, fitting in with their teaching timetable. 

 

The revised plan – Promoting the Roadshow to West Midlands schools  

Emails and phone calls advertising the Roadshow were made to Coventry schools in August 2013. The 

response was immediate and the first school visit was arranged within two days of the original email. 

To further promote the Roadshow, I registered as a ‘STEM Ambassador’. The STEM Ambassador 

program exists to encourage young people to study STEM subjects by arranging contact with adults 

with a STEM background. The STEM Ambassador program is organized in Coventry by 

SamphireSTEM, a company local company funded by the Department for Business, Innovation and 

Skills (BIS). SamphireSTEM agreed to forward promotional material about the Roadshow to schools. 

 

Thanks to Gaynor Sharp from Samphire STEM I was invited to give a short talk at  a TeachMeet, an 

event organized to bring together  teachers with those promoting STEM in education. My talk 
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consisted of an introduction to the Roadshow, a run through of the lecture I would perform at schools 

and information on how to book the Roadshow. The ‘Ferrofluid’ demonstration was shown to those 

attending as an example of the demonstrations in the Roadshow.  A leaflet was also distributed to 

advertise the Roadshow (Figure 4). Much interest was expressed in the Roadshow by those attending 

the meeting. 

A contact at the educational department of Coventry City Council kindly invited me to present 

information on the Roadshow to a meeting of Coventry school science leads at Elm Bank. The leaflet 

in Figure 4 was distributed to teachers. This meeting was by far the most successful method of 

promotion for the Roadshow with many requests for school visits received after the presentation. I am 

very much indebted to Jane Barker and Kate Ireland for arranging this meeting. 



 

The Cycling Physicist Road show: A Science Outreach 
project | 14 

 

  

 

 

 

Figure 4 - Leaflet advertising Roadshow distributed at TeachMeet and science leads meeting 

. 
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Demonstrations 

A considerable amount of research went into finding suitable demonstrations for the Roadshow. The 

demonstrations had to be eye catching, fun and interesting to students, capable of demonstrating 

scientific concepts while being small and light enough to be carried by bicycle trailer. 

Visitors to the project website were invited to submit ideas for demonstrations. Many good ideas for 

demonstrations came from conversations with the University of Warwick’s Physics Department 

outreach team and physics department staff. I undertook a comprehensive search of products from 

companies specializing in science equipment for education.  Watching past Royal Institution 

Christmas Lectures and science demonstrations on YouTube was also very useful. 

Before purchasing the components for any demonstrations, multiple quotes were obtained (three if 

possible) to give the best possible value for money. 

Upon completion of the project, all demonstration equipment has been donated to the University 

of Warwick’s  Physics Department outreach team  

The demonstrations were supported by a PowerPoint lecture. This will eventually be made available 

on the project’s website [4]. 

Tesla coil 

The  Tesla coil was first invented by Nicola Tesla in around 1891. It is a device that can produce 

extremely high voltages. The high voltage causes the air around the top toroid to undergo dielectric 
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discharge. ‘Streamers’ are seen coming from the top toroid. It is ideal as an educational 

demonstration because it is both visually impressive and can be used to explain many concepts in 

physics. These include electromagnetism, electronic circuits, AC/DC  current and the operation of 

transformers. The trivia around the invention of Tesla coils is also very interesting to students, with so 

many stories of ‘mad science’ attributed to Nicola Tesla. 

After much research into acquiring a Tesla coil for the project, it was decided the only option was to 

build one. While constructed Tesla coils are available for schools, they are very small and would not be 

as impressive as a demonstration. Larger constructed Tesla coils can be purchased , but the price is 

prohibitive, running into many thousands. 

A ‘Micro Brute’ Tesla coil kit was chosen from Eastern Voltage Research.  The design has a track 

record of working reliably, with consistently good reviews from the Tesla coil constructer community. 

It can produce arc lengths approaching 20", making it a very impressive demonstration. It is a solid 

state design which makes it very small for its power output, ideal for transport by bicycle. The main 

coil was wound at the University of Warwick with the help of Dr. Alan Burton and the controller was 

constructed with the help of the University of Warwick’s electronics workshop. After a few trial runs, 

the controller’s high voltage section overheated, damaging components. Replacements were ordered 

and a fan was installed into the controller’s enclosure. The Tesla coil functioned flawlessly after this 

amendment was made. It produced arcs approximately 20 cm in length (Figure 5). A video of it in 

operation is available at [1].  

.  
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Figure 5 - Tesla coil constructed for Roadshow producing arc ~20cm in length 

 

 

Geissler tubes 

A Geissler tube is a gas discharge that can be used to demonstrate the principles of electrical glow 

discharge. It is comprised of a partially evacuated glass tube, containing a gas, with an electrode at 

either end of the tube. A high voltage is applied across the electrodes and a current passes through 

the tube, dissociating electrons from the atoms of the gas filling the tube. The electrons recombine 

with the atoms producing light. The colour of the light emitted is determined by the gas used in the 

tube.  
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Geissler tubes can be used to illustrate many scientific principles including vacuums and the 

movement of electrons. In Figure 6, an example of historic Geissler tubes from a 1869 French textbook 

is given, showing their impressive visual effect. 

 

Figure 6 -  Drawing of Geissler tubes from 1869 French physics book, showing some of the many decorative shapes and colors 
(image credit - Wikimedia Commons). 

  

To apply a high voltage to the Geissler tubes, the Tesla coil was used with a small arc length. The 

effect was very dramatic with the tube lighting each time it was hit by the arc from the coil. An 

example of the Geissler tubes being demonstrated in a school is given in Figure 7  for the mercury 

vapour and neon tubes. 
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Figure 7 - Geissler tube being demonstrated at Stoke Park School (left) mercury vapour and (right) neon. 

 

 

Ferrofluid 

Ferrofluid is a liquid, which, when a magnetic field is applied becomes strongly magnetized.  In the 

presence of a strong vertical magnetic field a pattern of ‘spikes’ is formed (Figure 8).  Ferrofluid can be 

used to demonstrate many physics principles  including magnetism and the applications of 

nanotechnology. It also has many interesting uses , for example in medicine, that can be explained to 

students. 

To demonstrate ferrofluid to the students, a large quantity was purchased from [9]. The fluid was 

found to be very messy and to stain clothes and hands, so it was sealed in plastic lunchboxes before 

been given to the students. Powerful neodymium magnets were found to give the best results for 

making sculptures with the fluid. 

Student reactions to the ferrofluid were very positive (Figure 9). Many of the teachers asked me where 

to buy it to use in their lessons. 
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Figure 8 - Ferrofluid on glass (image credit - Wikimedia commons) 

 

Figure 9 - Students experimenting with ferrofluid at Bishop Ullathorne School 
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Mega Bubble 

The Mega Bubble is a toy available from the British Science Museum. It creates giant bubbles around 

the person that stands inside it.  

There is a wealth of physics that can be introduced around bubbles, so the Mega Bubbleas a very 

useful teaching aid.  It was popular demonstration with the students, as Figure 10 demonstrates.  

 

Figure 10 - Student being placed in a giant bubble at Bishop Ullathorne School 

Rubens’ tube 

The Rubens’ tube is a device for demonstrating acoustic standing waves.  It consists of a metal tube, 

sealed at both ends with a row of burners along the top of the tube. A speaker is positioned at one end 
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where it can be used to set up a standing wave in the tube.  The tube is filled with gas and the burners 

lit.  The peaks and troughs of the standing wave are visible in the flame (Figure 11). 

A Rubens’ tube was purchased from [10] and a gas blowtorch was adapted with the help of Dr. Alan 

Burton to supply gas  to the tube. To drive the speaker, a signal generator borrowed from the Physics 

Department was used along with an adapted car stereo. 

An understanding of standing waves is an important part of the GCSE science syllabus, so the demo 

was very useful in complimenting concepts the students had previous been taught. 

Music was also played through the Rubens’ tube, with dance music being a popular choice of the 

students. The frequencies in the music set up standing waves in the tube and it ‘dances’ in time to the 

beat of the music. A video of music being played through the tube is available at [6]. 

 

Figure 11 - Rubens’ tube being demonstrated to students at Stoke Park School 
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Elephant’s toothpaste 

Elephant’s toothpaste is a very dramatic demonstration that produces large amounts of steaming 

foam (Figure 12). It is made by mixing 30% hydrogen peroxide with saturated potassium iodide and a 

small quantity of washing up liquid to make the foam.  

The demonstration was well received at schools. It was found that a plastic sheet is needed to protect 

the floor from the foam. 

 

Figure 12 - Elephant’s toothpaste demonstration at different stages of reaction at Grace Academy 
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Boomerangs and Gyroscopes 

The physics behind why boomerangs return to the thrower is complex (airfoil wings and gyroscopic 

procession) and so boomerangs are a good visual aid to explaining some interesting physics. 

The students were given a worksheet on boomerangs and the equipment to make their own from 

foam sheet. A three winged design was found to give the best results with small bluetack weights on 

the wings. 

 

 

 

Figure 13 - Students at Bishop Ullathorne School experimenting with boomerangs 
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Valveless Pulse Jet Engine 

A pulse jet is a type of jet engine where combustion occurs in pulses. Pulse jets (specifically valve less 

pulse jets)  can operate with no moving parts and only require a supply of fuel to sustain a combustion 

cycle. They are also extremely noisy and glow red hot when in use: a perfect demonstration for 

capturing the imagination of school children. Jet engines are also a relevant demonstration to local 

students because the inventor of the turbo jet engine, Frank Whittle is from Coventry. 

Construction has started on a valveless pulse jet  but unfortunately it will not be finished in time to use 

at schools  by the end of the project. It is hoped it will be used for outreach in the future. 

 

Figure 14 - Valveless pulse jet constructed for the project 
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Administration 

Health and Safety 

Before visiting schools, the risk assessments were completed for the entire Roadshow with the help of 

Roger Buckle from the Physics Department. A copy of the risk assessment is available in the appendix. 

Insurance 

Public liability insurance was provided by the universities policy. I am very grateful for Ally Caldicote 

and Dr Mark Hadley for arranging this. 

CRB Check/Disclosure 

When working with children it is necessary to have a disclosure and barring check. Luckily this was 

available for free when joining the STEM Ambassadors program. 
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The Roadshow – Visiting Schools 
 

 

Figure 15 - Map showing schools receiving visits from the Roadshow 

 

The following schools received multiple sessions from the Roadshow: Bishop Ullathorne Catholic 

School, Grace Academy Coventry, Stoke Park Coventry. A visit to Westwood Academy is scheduled 

for the 18th December. 

Grace Academy 

Stoke Park School 

Whitley Academy 

Bishop Ullathorne Catholic School, 

Westwood Academy 



 

The Cycling Physicist Road show: A Science Outreach 
project | 28 

 

  

 

Visits were arranged with teachers so as to be able to provide the Roadshow to as many classes as 

possible. The number of performances of the Roadshow, school and visit date is available in Figure 16. 

 

School Date Number of Roadshow Performances 

Stoke Park School 4
th

 October 2013 2 

Whitley Academy 4
th

 November 2013 4 

Bishop Ullathorne School 12
th

 November 2013 1 

Grace Academy 25
th

 November 2013 2 

Westwood Academy 18
th

 December 2013 1 

Figure 16 - Details of Roadshow performances 

 

First School (Stoke Park School) Visit Report 

The first visit was to Stoke Park school in Coventry on the 4th of October. The visit was also attended 

by Ally Caldecote from the University of Warwick’s Physics Outreach Team and Nessa Saniee, a PGR 

student. 

The journey to the school was difficult. The weight was badly distributed in the trailer and it rocked 

and became detached from the bicycle on a Coventry A-road. Luckily it was salvageable and 

continued the journey to the school. 
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Figure 17 - The Roadshow arrives at Stoke Park School 

 

 

The Roadshow arrived at the school an hour before the first lecture to give time to set up Figure 17. Two 

groups received the lecture, a year 10 GCSE group and a year 11 GCSE group. The lectures went very 

well, with all demonstrations working and the students becoming very engaged and interested. The 

visit has been reviewed on  the Stoke park website, [11] and a copy is available in the appendix. 

Quotes from students include: 

“I really enjoyed the experience; some of the demonstrations were brilliant. My favorite part of it 

was the Rubens’ tube of fire. We thought that John’s enthusiasm spoke just as loudly as his 

fantastic experiments. Not only were the experiments highly educational, at the same time they 

were also great fun. It was lovely how John incorporated us all into the activities and he showed us 

all just how much fun Physics can be!” 
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“I enjoyed all of the different demonstrations John did. My favorite demonstration was when John 

made a giant bubble around me.” 

“The experience was very educational and John made everything easy to understand. The Tesla coil 

was awesome and I loved being in the big bubble!” 

 

With a view to improve the Roadshow the following observations were made: 

 The lecture is too short, filling only 40 minutes. Most school periods are 50 minutes.  

 A whole session might be too long to ‘talk at’ the students for. The Roadshow could be 

improved if it offered an activity for the students. 

 The trailer is unstable if loaded incorrectly. 

 A second person improves the Roadshow greatly, helping the demonstrations run smoothly. 

 Flashes and bangs are great for keeping the students’ attention. 

The observations were acted upon and the following changes were made to the Roadshow for the 

remaining school visits: 

 A workshop on making boomerangs was added to the Roadshow. This provides hands-on 

activity for the students and extends the length of the Roadshow to fill a full school period. 

  The elephant’s toothpaste demonstration was added to the Roadshow. This is a very dramatic 

demonstration so ideal for keeping the students’ attention. 
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 For future Roadshows a second person was invited as an assistant (Many thanks Nessa Saniee 

and Hugh Osborn). 

 Care was taken in loading the trailer and attaching it to the bike. 

 Development was started on the pulse jet. 

Report on Visits to schools 

The following section details are observations made on the other school visits. The Roadshow 

remained largely unaltered between these visits. All visits went smoothly with no issues with either 

the demonstrations or transportation. Some schools had combined classes to give the Roadshow to 

more students (~60 students per session), but this was not a problem. 

Verbal feedback from teacher was extremely good! All schools visited said they would like further 

visits. Many asked where they could purchase the Roadshow’s demonstrations for their schools. One 

technician asked for advice on building his own Rubens’ tube.  

Teachers at all schools visited were asked to fill out a feedback form on the Roadshow. Completed 

feedback forms are included in the appendix. All feedback suggested that the Roadshow was useful 

and interesting for the students. The feedback forms asked how the Roadshow could be improved. 

The following details the suggestions given and states how the advice has been acted upon: 

 “Include Information on university courses and careers in physics” Students are now referred to 

the Roadshows website[4] which contains a section on physics in higher education. 
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 “Would be good to have a worksheet for students afterwards” While it should not be the job of 

the Roadshow to set homework, in the future a selection of worksheets could be placed on the 

project’s website [4] which the teacher could download and give to the teachers if they see fit. 

 “More students in the class ”  (i.e more than 30 students) Very difficult to achieve since class 

sizes above 30 are difficult to manage and too large for a standard classroom. Possibly in the 

future the Roadshow could be run in University Lecture theaters for visiting schools. 

 “Start with a bang” The Roadshow normally starts with the Tesla coil which is very noisy! 

Unfortunately on this instance I kept the class waiting for a few minutes while cleaning up from 

the previous lecture. With some hard work I should be able to stop this happening again. 

 

The reaction of students to the Roadshow was very good. Students frequently gave answers to 

questions that were far beyond their years suggesting that they had engaged with the material being 

taught. Behavior was never a problem and I attribute this to both the high standard set by the schools’ 

science teachers and to the students being genuinely interested in what they were watching. 
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Figure 18 - The Roadshow arriving at Grace Academy 

 

 

 

 

 

  



 

The Cycling Physicist Road show: A Science Outreach 
project | 34 

 

  

 

 

 

Personal reflection on Project 
There can be no greater feeling than that which comes with the knowledge that you have inspired 

young people to achieve great things! This has made the project very worthwhile from a personal 

viewpoint. My only regret is that I have to limit the Roadshow to 10 sessions due to this being the final 

year of my PhD. I hope I am able to continue the project in the future and would be prepared to do so 

without further funding if necessary.  

While I have taught in secondary schools before, I approached the first school with a lot of trepidation. 

Once a class’s attention has been lost, it’s difficult to get it back. Fortunately, this was never a 

problem. All of the sessions went well and I hope the students enjoyed them as much as I did. 

Running the project has also improved my public speaking skills immeasurably and has also given me 

skills in applying for funding and project management.  
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Running the Roadshow in the future 
Due to the success of the project I am very keen on running it in the future. All schools visited by the 

project said they would like further visits and more have contacted me to say they would like a visit. 

 

While all of the demonstrations have been donated to the University of Warwick’s  physics 

department I have requested that they are made available for future use as part of the Roadshow. 

 

I will be looking at applying for applying for more funding to run the Roadshow. Possible sources 

include the Institute of Physics, University grants and STEMnet.  The remainder of the money from 

the Lord Rootes fund will be used to continue the Roadshow after my PhD. I should be able to set 

aside a significant amount of time for the Roadshow. 

I will be looking at getting more people involved with the project. It would be far more efficient if a 

number of people were trained in the demonstrations and could visit schools. 

The project’s website will be kept updated as a resource for students and for others interested in 

running a similar project.  
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Conclusion  
The project has performed 10 sessions of science outreach at local schools, to glowing feedback from 

staff and students. That’s ~400 students who will have hopefully been inspired to pursue an education 

in a STEM subject!  

Unique and interesting demonstrations have been constructed for the Roadshow. Regardless of the 

continuation of the Roadshow, these demonstrations will be used for outreach since they have been 

donated to the physics department outreach team. 

The initial funding application was for performing the outreach over the length of England, however, 

now the project is completed I am very glad this was not carried out. Focusing on outreach in the local 

area meant that the quality of the Roadshow could be far higher. 

The project has raised the profile of the university in the local community.  

I have enjoyed the Roadshow immensely and am looking forward to carrying it on into the future. 

Thank you Lord Rootes fund and all who helped with the Roadshow. 

I  
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Figure 19 - The Roadshow at Bishop Ullathorne School 
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  Outgoing Cost 

Demos Rubens’ tube + Hero engine 188.5 

  gas supply 63.83 

  signal generator 30 

  clamp stand 37.49 

  Tesla coil 258.54 

  Ferrofluid 88 

  Magnets 
beakers 
pipettes 

Supplied by 
physics 

department 
 

  

  

  thermal paste 3 

  Bubble maker 22.89 

  foam/scissors/putty(hobby craft) 42 

  box for Tesla coil 27.98 

  slinky 6.94 

  potassium permanganate 10.49 

  magnetic stuff (timstar) 87.82 

  green cold cathode (ebay) 3.98 

  gas discharge tubes 73.44 

  igbts (rs components) 66.43 

  gold connectors for tesla coil 4.79 

  gyro scopes 31.5 

  Potassium Iodide and Hydrogen Peroxide (for elephant’s 
toothpaste) 

102.83 

  Parts for Tesla coil (varnish) 6.55 

  glycerin for Mega Bubble 3.87 

  tape and cd for packing/presentation 2.95 

  Pulse jet 64.86 

  Pulse jet ignitor 12.99 

  Pulse jet gas 160 

  Parts for Tesla coil 3.68 

  food 100 

  food 16.64 

  food 9.6 

  food 82.38 

  food 24.8 

  website   41.95 

Total outgoing     

1680.72     

      

Total incoming (including 20% that will be received upon report 
submission) 

  

2502     

      

Grant remaining     

821.28     



 

The Cycling Physicist Road show: A Science Outreach 
project | 40 

 

  

 

 

Stoke Park Review 
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Teacher feedback forms 
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Risk Assessment

 

 

 

 

HAZARD TYPE

 HAZARD HAZARD RISK HAZARD CONTROL MEASURES RISK

MATRIX 

SCORE

 FURTHER CONTROL 

MEASURES HAZARD RISK

MATRIX 

SCORE ACCEPT? COMMENTS 

HELP HELP HELP HELP HELP HELP HELP HELP

PHYSICAL

1

electrical electrocution, fire, 

discharge.

minor

all powered circuits are tested for 

electrical safety and security. No 

demonstation is left unattend and in 

operation. Observers are kept at a 

safe and reasonable distance from 

the demonstation. In some cases a 

safety barrier tape will be used. The 

host must provide a safe power 

supply.  All equipment is checked for 

safe condition before being removed 

from the site. 

v low 6 yes

all demonstations are designed 

to be interesting,exciting and 

stimulating, so it is a necessary 

part of the demonstrations to 

have some involvement with the 

observers; however all risks are 

minimised - without losing the 

scientific, and exciting, qualities 

of the demonstrations.

2

boomerangs contact - blows to body -

face
low

the mass of the boomerang is low  so 

stored energy is low.  Care is 

demonstrated when throwing the 

boomerang near other people.

v low

3

CHEMICAL

1

contact with chemicals ingestion, skin contact, eye 

contact 

v low

observers are restricted from handling 

the apparatus.  Some apparatus is to 

be handled as part of the 

demonstation and is under 

supervision.  No toxic or harmful 

chemicals are used in the apparatus.  

Some fluids are tacky and would be 

difficult to remove from clothing so 

those are carefully monitored while 

being demonstated.  PPE is worn 

when using splash hazards.

v low 1 yes

2

3

FIRE

1

flames. flammable gas the Reubens tube requires a 

gas to be burning -  risk of 

ignition to immediate 

vicinity.

minor

constant supervison of the apparatus 

when lit.  Careful and thorough 

dismantling after the demonstation. 

Gas cylinders are checked and made 

safe. Observers kept at safe 

distance. Fire suppression equipment 

should be available ,close by and 

usable by staff [also there may be 

venue-specific rules ].

v low 6

2

3

ENVIRONMENTAL 1
chemicals spills

v low
all chemical substances are 

controlled and monitored 
v low 1 yes

2

3

PERSONAL 1
shock sensitivity to loud noises or 

odours
v low

warnings of loud or rapidly changing 

events are given.
v low 1 yes

2

3

OTHER 1

2

3

HELP  - Risk Control RISK MATRIX HAZARD impact cost interruption environmental

HELP - Matrix 

function
11 7 4 2 1 V. LOW no treatment <  £ 2K < 1 hour potential impact

16 12 8 5 3 LOW first aid treatment £ 2K - 25K 1 hour to 1 day on site impact

20 17 13 9 6 MINOR medical treatment £ 25K - 100K 1 day to 1week off site impact

23 22 18 14 10 SEVERE hospitalisation £ 100K - 1M 1 to 6 weeks Regional impact

25 24 21 19 15 MAJOR death or extensive injury > £ 1M > 6 weeks

National / 

International 

impact

V. HIGH HIGH MEDIUM LOW V. LOW RISK

certain to 

occur

expected to occur in 

most circumstances
likely to occur could occur, but  rarely

unlikely to 

occur.


