[image: image1.wmf][image: image2.wmf]Now we use many different appliances to communicate.

These may be analogue( continuous wave ) or digital( system of pulses). Sometimes we convert from one form into the other as it has many advantages to use digital systems.

1. Telephone – this was an analogue system where speech was converted into electrical signals using a MICROPHONE as the transducer. It was then passed as an electrical wave along wires and converted into sound using a LOUDSPEAKER as a transducer.

This method is slow and limited in number of calls so it was replaced by digital methods using optic fibres. Microwave links are also used via satellite stations.

2. Fax – this is a system where a page of ink is converted into black and white dots .It is a digital system and conveys one page in about a minute. 

3. Email – this is also a digital system. It is used to send data by using number coding for characters. This enables messages to be sent very quickly – a page in 0.4s!

4. CD player – this is made using small pits in the surface which are about a millionth of a metre wide. Laser light is directed onto the disc and it is reflected. A light sensor converts it into electrical signals. It is free from dust and accurately reproduces music and speech.

5. Tape recorder – this is less modern but also uses transducers. Sound is converted to an analogue signal in the microphone. This is sent to the recording head – a coil wrapped around an iron core. A magnetic field is produced which is converted into magnetised tape.  The louder the sound the greater the magnetic intensity. Particles in the tape respond to this. At playback the reverse process occurs as the varying magnetic field is converted into an induced electrical current in the coil. The output transducer is the loudspeaker which changes the signal into sound.

6.TV – this uses satellite links to transmit programmes around the world. An aerial sends the signal as an em wave and it is detected by a receiving station. High frequencies are used .

DIGITISING A SIGNAL

This occurs in steps;

i) analogue signal SAMPLED at intervals of 125  micro sec ( more if it is a 
CD –40 000 X sec)

ii) DIGITAL values assigned to samples

iii) Conversion to BINARY of sample

iv) Sent as bits – 0 to 255 bits(8 bits = 1 byte binary number)

v) Decoded to digital
vi) Restored to analogue in converter

Advantages of digital –

- Regenerated more easily at booster stations 

· Reduces effect of noise

· Can be processed and encoded

· Represent different kinds of information , pictures , data , words in the same way

 RADIO TRANSMISSION
 A 1500 metre wavelength was the first signal of frequency 200k Hz.  Today we use frequencies up to infra red used in optic fibres. Microwave links are used or satellites . 

The size of aerial on a house indicates the wavelength used.  Usually they are 0.5 metres long and receive TV – 300 MHz – 3  GHz  ( same as mobile phones). This is in the UHF band. Wavelengths are about 0.4 metres.

Radios (FM) use VHF band 30 –300 MHz and the wavelength is longer – several metres. However satellite transmission is by a small aerial at the focus of a concave dish as the wavelength for these waves is centimetres.

The direction of POLARISATION is indicated by the aerial on the roof. It must be parallel to the electric field. FM aerial is horizontal or vertical and the TV aerial is vertical. Sound waves cannot be polarised like em waves. 
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