
Background Notes:  

Mine Lighting 

 

On the surface of the Earth, the sun provides natural light for people to see by. Even at night, 
when the sun is behind the Earth, the moon reflects some sunlight, and the stars provide a little 
light. 

The sun’s light cannot reach underground, which means that unless you have a way of making 
light, underground areas like caves and mines are always completely dark. 

 

Early Lighting 

In the early days of mining, miners used candles made from animal fat, called tallow. Some miners 
used flaming torches or oil lanterns to help them to see underground. 

 

In coal mines, these forms of lighting can cause problems. Methane is a gas that forms at the 
same time as coal, and as the coal is mined, methane escapes into the underground workings.  
Methane is flammable, and can explode at the right concentration. It can also be difficult to detect, 
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as it has no smell and is colourless. Because candles and oil lanterns all use flames, there is a 
danger that if methane builds up, there might be an explosion. 

Some mines tried to use systems of mirrors to direct sunlight from the surface to light the 
underground. Some collieries even used the scales of bioluminescent fish (fish that give off their 
own light) as a means of lighting. 

In the 1730s, the Spedding Flint Mill was developed as a means of lighting mines using the sparks 
generated from a flint rubbing against a rough steel wheel. It was carried by a boy who would 
accompany the miner. This also proved dangerous, as the sparks could still ignite flammable 
gases. 

 

Safety Lamps 

In the early 1800s, mines were becoming deeper, and because ventilation was more difficult, 
explosions became more frequent. Dr. William Reid Clanny invented one of the first safety lamps 
in 1813, but the flame was unreliable. 
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Humphry Davy produced his first Davy 
lamp in 1815. This lamp used wire gauze, 
a fine mesh made of metal, to completely 
surround the flame. This allowed air in, as 
flames need oxygen, but would not allow 
the flame to ignite the methane gas. 

Working at the same time, George 
Stephenson also produced a safe lamp 
using an iron cylinder perforated with 
holes, over a glass cylinder. 

These early safety lamps still had their 
problems. The gauzes would not allow 
much light through, and some miners 
would remove the gauze, exposing the 
flame to the gas. Strong draughts could 
force the flame through the gauze, making 
the lamp dangerous. 

Following on from these early inventions, 
Dr. Clanny used a system of glass around 
the flame, with gauze above. The design 
was improved even more when the gauze 
was encased in a metal bonnet.  Dr. 
Mueseler in Belgium and Marsaut in 
France added extra gauzes and internal 
chimneys. These additions meant that the 
light was brighter, and could be seen more 
clearly, and the flame inside was 
unaffected if the lamp was tilted. 

 

Flame-free Lighting 

While flame safety lamps continued to be developed, in the 1880s some pits started to use electric 
or compressed air lights in some underground areas. Compressed air was brought underground 
from a compressor house, and was used to power dynamos in lamps to produce light. 

In the early 1900s hand-lamps started to be used, although early models were very heavy, and 
could not produce light long enough for a whole shift. 

From the 1930s, cap lamps were introduced, and in 1947 after nationalisation, it became the main 
form of personal lighting underground. Electric lighting has continued to develop to create brighter 
bulbs and longer lasting, flameproof and blast proof casings and lighter batteries for cap lamps. 



 

 

 

AA  ccaapp--llaammpp,,  aaffffiixxeedd  ttoo  aa  mmooddeerrnn  hheellmmeett,,  aanndd  aa  bbaatttteerryy  ppaacckk..  
©©  NNCCMMMMEE  

 

In spite of these advances, including the invention of more modern means of gas detection, flame 
safety lamps are still used today by mine officials as a means of testing for gas. 

 

 

Find out more about mine lighting, on site at the Museum in the Coal Interface Gallery and on the 
underground tour. 
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