
Inventors Trail 

1 hour Key Stage 2 
 

Learning Objectives 

To explore Sunderland and North East inventors and inventions and 
make links to some of Leonardo da Vinci’s inventions. 

 

Success Criteria 

 Pupils will have learned new facts and information about               
Sunderland Inventors and inventions. 

  Some will have made more progress and made links between 
Sunderland inventions and Leonardo da Vinci’s work. 

 

Quick Starter/Intro  

Sunderland Museum & Winter Gardens collections tell the stories of 
many different Sunderland inventors and inventions over the past 
200 years. Before your visit encourage the children to research            
these Sunderland born inventors and find out more about them: 

Joseph Swan (incandescent light-bulb, photography) 

William Mills (hand grenade, lifeboat pulley system, collapsible 
walking stick seat, aluminium golf clubs) 

 

During your Museum visit, work in small groups (led by an adult) to 
find the Inventors Trail clues around the Museum and answer the 
questions on the quiz-sheet. You will need to print out the teacher’s 
information for group leaders as this information is not available in 
the gallery interpretation.  
 

Materials Needed  

 Copies of the Inventors Trail quiz-sheet 

 Pencils 

 Clipboards (if needed) 

 

Curriculum Links  

History, Science, Art and Design 

 

Possible Follow Up/Extension Work 

 

Pupils could design their own inventions and make them into             
prototypes (models).  

Weblinks  

For more information and ideas visit the Little Inventors website 
https://www.littleinventors.org/  



Teachers Information 
 

1. Museum Street - Joseph Swan Plaque 

 

 

2. Time Machine Gallery - Nissan Leaf (Electric Car) 

 

 

 

 

 

 

 

In the small case is a model of the Nissan Leaf electric car, made 
by Nissan Motor Manufacturing (UK) Ltd, based in Washington, 
Sunderland. In recent years, as worries over use of fossil fuels and 
global warming grow, manufacturers have looked for new ideas to 
make cars more ‘green’.  Battery powered electric cars are one                 
solution. They contain rechargeable batteries that can be recharged 
by plugging the car into an electric charging station. There is also a 
lithium battery manufacturing facility at the Washington plant               
supplying the batteries for the Leaf. The Nissan Leaf is the best 
selling electric car in the world, selling 380,000 units globally.   

Inside the glass case in the gallery is the Bluebird, the first car to 
roll from the production line at Nissan in Washington in 1986.   

The Time Machine Gallery has many other wonderful inventions 
including the penny farthing, the lighthouse optic and a three           
spouted teapot. Find out more by reading the labels. 

Sunderland born inventor Joseph 
Swan developed the first                             
incandescent electric light bulb 
(having a wire filament in a glass bulb 
heated to such a high temperature by 
an electric current that it glows) which 
was demonstrated in Sunderland in 
1879.   

He was responsible for developing 
and supplying the first incandescent 
lights used to illuminate homes and 
public buildings, including the Savoy 
Theatre, London in 1881.  

 

At the same time at Swan, Thomas Edison, an American                    
inventor, was working on his version of an incandescent light 
bulb.  The two men went into business together through the 
founding of the Edison and Swan United Electric Light Company. 
Swan is also famous for his work in the development of                   
photography and in the manufacture of the first synthetic fibres. 



3. Time Machine Gallery & Coal Gallery - Miner’s Lamps 

 

 

 

Sometimes it can be hard to say who actually invented a new 
product, particularly when many different people are working on 
similar ideas at the same time to try and solve a shared problem.   

Dr William Reid Clanny (1776 – 1850) was a member of the               
Sunderland Society who wanted to reduce explosions in coal 
mines, caused by naked flames coming into contact with                  
flammable gases. These killed large numbers of miners including 
69 men, women and children in an explosion at Fatfield Pit in 
1708. Clanny developed a safety lamp which was tested at                  
Herrington Mill Pit on 16 October 1815.  He inspired other                      
inventors including Sir Humphrey Davy and George Stephenson 
who visited him and wrote to him and also designed their own 
safety lamps.   

In the case you can see mining lamp designs that evolved over 
time. The thin gauze covered lamps are early versions, the glass 
safety lamps followed later. Each design provided a source of light 
while preventing the naked flame from making contact with                
explosive gases in the mine.  

4. Coal Gallery - Firefly 

 

 

 

 

 

 

 

 

The Firefly train model was made by G. W. Atkins in 1878.                  
Between 1839 and 1842 there were 62 full size ‘Firefly’ engines 
built.  Designed by Daniel Gooch for the Great Western Railway 
(GWR) they pulled passenger trains between London (Paddington) 
to Bristol.  
 

Gooch was born in Bedlington, Northumberland.  He spent a year 
working at the Robert Stephenson & Co. works in Newcastle from 
1836-1837.  In 1837 he was appointed by Isambard Kingdom          
Brunel to be the GWR’s Locomotive Manager.  The first design 
Gooch came up with was that of ‘Firefly’, which was based on            
designs that Gooch had worked on whilst working in Newcastle.   
 

The invention of steam locomotives in the 19th Century allowed 
coal to be more easily transported and the coal industry to meet 
increasing demand.  



 

6. Secrets of the Past Gallery & 20th Century Sunderland Gallery 

 Early Glass and Pyrex 

 

The Venerable Bede was a monk born in 
Sunderland in the early eighth century. He 
wrote that the Abbot of Monkwearmouth,             
Benedict Biscop, went abroad to Gaul in 
France in 675, to find glaziers to fill the              
windows of his new church at St Peter’s. 
Bede says that this glazing was a technique 
previously unknown to the English.               
Fragments of this ornamental window glass 
were found in archaeological digs at St            
Peter’s in the 1970s and are some of the 
earliest glass of this type in the country. You 
can see them in the Secrets of the Past 
Gallery. 
 
Sunderland was also a major manufacturer 
of Pyrex until 2007, an innovative             
design which allowed glassware to go 
straight from the oven to the table. J.A.         
Joblings started making Pyrex in            
Sunderland in 1922, having bought the          
licence from American company Cornings 
to distribute Pyrex to the rest of the British 
Empire. Pyrex made in Sunderland was        
exported all over the world. See examples 
in the 20th Century Sunderland Gallery. 

5. Winter Gardens - William Pye Water Sculpture 

 

 

 

 

 

 

 

International artist William Pye designed 
the water sculpture in the Winter              
Gardens; a 10 metre column of steel with 
water flowing down the surface creating 
rippling patterns. Like many artists,               
including Leonardo da Vinci, he is               
inspired by the natural world and                  
particularly the way water moves across 
different surfaces.  

Pye observed rippling patterns in                
rainwater running down a mountain road 
in Wales and saw the potential of               
harnessing the scientific principle of 
‘surface tension’ (the elastic property of 
water, which clings to itself rather than 
the air around it) to create the same          
rippling patterns of water on his metal 
sculptures. 

He has created water sculptures all over 
the world, including Brazil, Canada and 
Turkey. You can see other examples of 
William Pye’s water sculptures at The 
Alnwick Garden in Northumberland. 



 

Sunderland was a world leader in shipbuilding during the 19th 
and 20th centuries. Sunderland shipbuilders were noted for their 
innovations and were keen to use new ideas and technologies. 

During the Second World War a quarter of the ships built in              
Britain were built here.  Loss of shipping was a huge problem. 
750 ships were lost in 1941 due to enemy action.  Thompson’s 
came up with a plain, simple design which could be built quickly, 
seen here in the S.S. Empire Liberty ship model.  The design was 
used by the British and the Americans and helped to win the                   
Second World War.  

When you explore the gallery you will see every ship is different.   

S.S. Hindustan is decorated with ‘dazzle’ camouflage. This             
made it difficult to work out the direction, speed and size of a ship 
which meant U-Boats found it harder to identify and hit them. 

S.S. Herman Sauber has a design making it easier to unload a 
cargo of coal. 

S.S. Queda, a Turret ship, has a design which was quicker to 
build and allowed the owners to pay less in dock fees. 

 

8. Launched on Wearside Gallery - S.S. Empire Liberty Ship model 

 

 

7. 20th Century Sunderland Gallery - Mill’s Bomb 

 

 

 

 

 

 

 

Sunderland born inventor William Mills 
came up with the design for the hand 
grenade No.5, known as the Mill’s bomb. 
It was invented and used during the First 
World War.  The design was safer for 
those throwing the grenade but more 
deadly for their target.  Leonardo da              
also Vinci also designed weapons of war 
for his patrons, including a giant             
crossbow and tank. 

Mills developed lots of other inventions 
including a safer mechanism to release 
lifeboats from ships in emergencies 
which was used worldwide, aluminium 
golf clubs, and a telescopic walking stick 
seat, but it is for his hand grenade he is 
remembered. 

 

William Mills and the Mill’s bomb is featured on the timeline of 
inventions and innovations in Sunderland in the gallery. 

Also look for a rocking horse toy that caused a disaster in                    
Sunderland in 1883, where 183 children lost their lives in a 
crush against an internal door in the Victoria Hall. After the               
disaster a law was passed that doors in public buildings had to 
open outwards for public safety. 



 

Inventions are part of our lives, they surround us.  Sunderland and the Northeast have had many inventors and                        
innovators through history, some of whom have changed our lives.  The inventions you will discover today have                   
helped to shape industry, transport, warfare and modern day lighting.  Follow this trail to find out more about               
inventions and inventors. 

Inventors Trail - Key Stage 2 

1. Joseph Swan (Museum Street) 

Sunderland born inventor Joseph Swan developed 

the first  incandescent electric light bulb in 1879. 

Find the tablet in Museum Street. 

Why do you think the light-bulb was such an      

important  invention?  

 

 

 

In what other field was Joseph Swan a pioneer?  

 

 

Incandescent light bulbs have now been replaced by more energy 

efficient versions. Which of these light bulbs uses the least energy? 

 

Incandescent light bulb  LED   

2. Nissan Leaf (Electric Car) Time Machine Gallery 

The Nissan Leaf is the best selling electric                                                   

car in the world, it is built at the Nissan                                                      

factory in Washington.  

 

 

Electric cars use less energy than petrol or diesel cars. Why is 

this better for the environment?  

 

 

 

 

Can you think of any types of transport that are even cleaner and 

greener than electric cars?  

 



 3. Mining Lamps (Time Machine Gallery) 
 

Now go to the Coal Gallery and find a case of mining lamps. 

Draw one here: 

 

 

 

 

 

 

Why were mining lamps such an important invention? 

4. Firefly (Coal Gallery) 

Why were steam locomotives so useful in coal mines? 

 

 

 

5. William Pye Water Sculpture (Winter Gardens) 

Find the portrait of this man in the Time           

Machine Gallery. He invented a new type of 

mining safety lamp in 1815. 

 

What is his name?  

 

Firefly was a type of steam locomotive                  

designed by  an engineer from               

Northumberland called Daniel Gooch. 

 

Find the water sculpture. How do 

you think it works?  

Can you think of 4 words to                

describe the patterns made by the 

water on the metal sculpture? 



 6. Glass (Secrets of the Past Gallery) 

7. Glass (Glorious Glass) 

Walk upstairs to the Glorious Glass Gallery. 

People working in glass factories in Sunderland 

made their own designs from offcuts in the           

factory. This is called dump glass. 

Choose your favourite design and draw it here: 

8. Glass (20th Century Sunderland Gallery) 

 

 

 

 

 

 

 

 

9. Mills Bomb (20th Century Sunderland Gallery) 

William Mills was a Sunderland inventor who               

invented a new type of hand grenade called a        

Mill’s Bomb.  

In what year was this invented?  

 

 

How would this have affected warfare? 

 

 

Find the fragments of ornamental glass in the 

gallery. What was glass like this used for in 

the monastery of St Peter’s? 

 

Who brought the glaziers over from Gaul?  

 

Can you find a Pyrex bowl like this 

in the 20th Century gallery? 

Pyrex is a special type of glass which 

can go straight from the oven to the 

table. It was made in a factory in         

Sunderland and exported all over the 

world.  

Can you find a meal in the gallery that would have been 

cooked in a bowl like this? What is it called? 



Draw the design of the dazzle ship model here: 

 

 

Can you invent your own dazzle pattern on this ship? 

 

What was your favourite inventor or invention today? Why? 

10. Liberty Ship (Launched on Wearside Gallery) 

 

 

 

 

 

Walk upstairs to the Launched on Wearside Gallery. Can you find 

the model of the Liberty Ship designed by Thompson’s             

shipyard?  

 

Why do you think it has this name? 

 

 

 

Find a ship model with dazzle camouflage paint. Why was this                  

invention helpful in wartime? 

 

 

 


