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http://www.youtube.com/watch?v=pcj7WijbBRg&feature=player_detailpage 

 

Since the earliest times people have wanted to send messages to each 
other over distances. Once you get too far away to shout or see hand 
signals you have to use something else. All kinds of things have been tried – 
banging on hollow trees or drums and even tapping on walls. You know the 
kind of thing: one bang for 'yes' and two bangs for 'no'. Smoke signals by 
day and fires by night have used light to transmit information. In places like 
Egypt where sunshine was reliable, people developed a system of signalling 
using mirrors to reflect the sun and send 'flashes'. The most advanced 
version of this device (called a heliograph) had two moving mirrors so that 
one could pick up sunlight and the other could flash signals in any direction. 

READING PASSAGE 

The lights used to guide ships at sea are another way of using light as a 
signal. Each light gives out flashes of different timing and length so that 
sailors can tell which light they are seeing many kilometres away – just by 
timing the light and looking it up in a guide book. 

But there are some major problems with using light this way to send 
messages. For one thing, even very powerful lights such as those used at 
sea (which can have millions of candlepower) can only be seen from a 
relatively short distance. This is partly because the Earth is curved, and 
partly because as light radiates out from a source it gradually becomes 
weaker because of the effects of dust and smoke in the air and because of 
the inverse square law of radiation. 
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1. Pushing light through a pipe 

A cleverer way of using light to send messages is to push it through a pipe – 
much in the same way as water is moved around through pipes. This is 
where 'light pipes' – better know as optical fibres – come in. Optical fibres 
are long strands of transparent material which let the light pass through the 
middle. Of course, the light tries to get out (left to itself, light will always 
travel in a dead straight line) but the outer walls of the optical fibres act like 
a continual tube of mirror. So the light travels along the fibre bouncing off 
the mirror-like outer casing until it arrives at the other end of the fibre. 

 

These optical fibres – which are thinner than a human hair – work when 
bent around corners, laid underground or even laid on the ocean floor. And 
because the light is contained within the walls 
of the fibre and can't disperse or radiate away, 
it takes very little light energy to send a signal 
over a long distance. In theory, if you had a 
single optical fibre that ran right across 
Australia, you could use a torch to flash a 
message to a person watching the other end! 
Also, as light travels at about 300,000 
kilometres per second, you could use your 
torch to flash a signal right around the world in 
next to no time. 

Of course, actually doing it is much more complicated than that, but that is 
the principle on which it works. 

http://www.science.org.au/nova/021/021glo.htm#optical fibre�
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2. Three questions to consider 

Three questions had to be answered when optical fibres were considered 
for use in telecommunications. 

• How does light behave when it is sent through a long fibre? 
• What sort of physical equipment do you need to make it work? 
• How are you going to use the flashes of light to carry a message? 

• 1. How light behaves? 

When light passes down an optical fibre, it continues to travel in 
straight lines – until it hits the mirror-like side of the fibre and 
bounces off. It then travels in a straight line again until it bounces off 
another part of the fibre wall. Because of the angle of reflection, the 
light cannot go back on itself so it must always go in the same 
direction, bouncing its way along until it reaches the end. Various 
things affect the way the light is transmitted – including the quality of 
the original light source, the exact composition of the transmitting 
fibre, and the material used for the walls of the fibre. Each of these 
qualities must be understood in order to predict what the light will 
do under differing circumstances. 

• 2. What sort of equipment do you need? 

To send a flash or 'pulse' of light along an optical fibre you need 
something to generate the light in the first place. You could use a 
hand-held torch but this would be very slow and inefficient. The 
optical fibre communications network uses lasers to generate a 
suitable light source. Lasers can produce very tightly focused pulses 
of light – and they can do it many times a second. The pulses are 
then picked up at the other end of the fibre by a light-sensitive 
cell which can convert the pulses of light into pulses of electricity. 
These pulses of electricity are then fed into a computer and decoded 
to reveal the message. 

 

 

http://www.science.org.au/nova/021/021glo.htm#telecommunications�
http://www.science.org.au/nova/021/021glo.htm#laser�
http://www.science.org.au/nova/021/021glo.htm#light-sensitive cell�
http://www.science.org.au/nova/021/021glo.htm#light-sensitive cell�
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• 3. Using the flashes of light to carry a message 

Simply flashing messages down an optical fibre on the 'one flash for 
yes, two flashes for no' principle would take a very long time. So, 
complex digital codes have been worked out to take advantage of 
the very high speed and volume of data that can be sent through an 
optical fibre (Box 2: Digital communication and Box 3: Binary 
numbers). Using a standard commercial system, it is possible to send 
the entire contents of the 32 volumes of the Encyclopaedia 
Britannica through an optical connection in less than one second! In 
fact, using a combination of codes, many messages can be sent along 
an optical fibre at the same time. 

In many ways, optical fibre systems work in the same way as electrical 
cables but they are cheaper, more reliable and much, much faster. 

Optical fibres are now used in many telecommunications systems, so the 
next time you pick up a phone to speak – or use a computer modem to 
send a message – you may well be using an optical fibre system to do it. 

 

 ACTIVITY-1 

READ THE PASSAGE CAREFULLY TO IDENTIFY THE CORRECT WORD AND WRITE 
THE CORRECT SENTENCE IN THE PROVIDED SPACE: 

1. Banging on hollow trees or drums and even tapping on walls were the signals 
used to pass information now-a-days. 
__________________________________________________________________
__________________________________________________________________ 
 

2. Fires  by day and smoke signals  by night have used light to   

 transmit   information.                    
__________________________________________________________________
_______________________________________________________ 

http://www.science.org.au/nova/021/021glo.htm#digital�
http://www.science.org.au/nova/021/021box02.htm�
http://www.science.org.au/nova/021/021box03.htm�
http://www.science.org.au/nova/021/021box03.htm�
http://www.science.org.au/nova/021/021glo.htm#modem�
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3. People developed a system of signaling using mirrors to reflect the sun and send 
'flashes'.   
__________________________________________________________________
______________________________________________________________ 

4.  The lights used to guide ships at sea are another way of using light as a signal. 
__________________________________________________________________
________________________________________________________________ 

5. Optical fibers are long  strands of translucent  material which let the light pass 
through the middle. 
__________________________________________________________________
_______________________________________________________________ 

6. Optical fibres – which are thinner than a human hair – work when they are 
straight , laid underground or even laid on the ocean floor 
______________________________________________
_____________________________________________ 
 

ACTIVITY-2 
 

ANSWER THE FOLLOWING QUESTIONS: 
 
1.  Does paragraph 1 talk about “Optical Fibres and its function”? (yes/No) 
2. Define the term “Optical Fibre” from paragraph 1. 

_______________________________________________________________
_______________________________________________________________
___________________________________________________________ 
 

3. Write its function . 
_______________________________________________________________
_______________________________________________________________
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_______________________________________________________________
____________________________________________________________ 
 
 

4. Highlight the property of light using a highlighter  in the text above 
 
_______________________________________________________________ 
 
 

5. Explain what is  the function of “Light Sensitive Cell”. 
 
_______________________________________________________________
___________________________________________________________ 
 
 

6. LIST DOWN THE OPTICAL FIBRES ADVANTAGES AND ITS APPLICATION IN THE 
GIVEN SPACE  BELOW: 

OPTICAL FIBRES ADVANTAGES APPLICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 


