UNIT 2  RADIO_________________________________________________________

2      RADIO

1.  Tuning-in
Task 1:   Study this diagram. Name five things, other than radio, which make use of electromagnetic waves.
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2.  Reading    Information transfer
You transferred information from text to flowcharts. Here you will practise transferring information from text to tables and diagrams.
Task 2:   Read this text and complete Table 1 below.
Propagation of radio waves
Radio waves from a transmitting aerial can travel in one or more of three different ways.

Surface or ground wave      This travels along the ground, following the curvature of the earth's surface. Its range is limited mainly by the extent to which energy is absorbed from it by the ground. Poor conductors, such as sand, absorb more strongly than water, and the higher the frequency the greater the absorption. The range is about 1500km at low frequencies (long waves).
Table 1
                                  Surface wave
__________________________________________________________

Frequencies  
....................................................................................................................

Travels
....................................................................................................................

Range
.................................................................................................................... 

Difficulties
....................................................................................................................                                     ___________________________________________________________________________

Task 3:   Work in pairs, A and B.
Student A: Read the text on sky waves and complete your section of Table 2.
Student B: Read the text on space waves and complete your section of Table 2.
When you have finished, ask your partner for the information to complete the table.
Sky wave      It travels skywards and, if it is below a certain critical frequency (typically 30MHz), is returned to earth by the ionosphere. This consists of layers of air molecules stretching from about 80km above the earth to 500km. On striking the earth, the sky wave bounces back to the ionosphere where it is again gradually refracted and returned earthwards as if by 'reflection'. This continues until it is completely attenuated.
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Task 1 Study this diagram. Name five things, other than radio, which make use of
electromagnetic waves.
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The critical frequency varies with the time of day and the seasons. Sky waves of high frequencies can travel thousands of kilometres but at VHF and above they usually pass through the ionosphere into outer space.
Space Wave      For VHF, UHF, and microwave signals, only the space wave, giving line of sight transmission, is effective. A range of up to 150km is possible on earth if the transmitting aerial is on high ground and there are no intervening obstacles such as hills, buildings, or trees. Space waves are also used for satellite communications.

Table 2  
________________________________________________________________



Sky wave
Space wave



_________________
___________________________


Frequencies
...................................
......................................................


Travels
...................................
......................................................


Range
...................................
......................................................


Difficulties
...................................
......................................................
________________________________________________________________

Task 4:   With the help of Tables 1 and 2, label the diagram using these labels:
a
transmitting aerial         d    space wave
b
receiving aerial
e    surface wave
c
sky wave
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3.  Language Study    Reduced time clauses
Study these two actions:
1 Ground waves pass over sand.
2 Ground waves lose energy.
We can link these actions to make one sentence, using a time clause:
    When ground waves pass over sand, they lose energy.
Because the subject of both actions is the same - ground waves - there is a shorter method we can use to link the actions:
When passing over sand, ground waves lose energy.
When + -ing shows that Action 2 happens during the same period as Action 1.
Now study these two actions:
1 The sky wave strikes the earth.
2 The sky wave bounces back again.
Again we can link these actions to make one sentence, using a time clause: 
          When the sky wave strikes the earth, it bounces back again.
We can also link the actions in a shorter way:
On striking the earth, the sky wave bounces back again.
On + -ing shows that Action 2 follows immediately after Action 1.
Task 5:   Link these pairs of actions. Use short ways when this is possible.
1
a
The switch is closed.
b
Current flows through the primary of the transformer.
2 a
The radar signal strikes a plane. 

b
The radar signal is reflected.

3 a
A cell discharges quickly. 

b
A cell may become hot.

4 a
The TV receives signals from the remote control. 

b
The TV follows your instructions.

5 a
The radar receiver receives the reflected signal.

b
The signal is compared with the transmitted signal.
6
a
You choose a course in electronics.
b
You think carefully about your future.
7 a
Microwave signals strike a high building. 


b
Microwave signals are deflected.

8 a
You make a recording.

b
You should ensure the recording levels are satisfactory.
9
a
The alarm detects an intruder.
b
The alarm triggers an audible warning.
10     a
The remote control button is pressed.
b
The television set changes channel.
4.  Technical reading    Radio
Task 6:   Explain these abbreviations. Check your answers by looking quickly through the text below.
1 AF
2 RF
3 AM
4 FM
Radio frequency (RF) waves are used to carry audio frequency (AF) waves over long distances through the air. The audio signals can be combined with the RF carrier wave in such a way that it varies the amplitude of the carrier. This gives an amplitude modulated (AM) carrier wave (see Fig. 2.1).
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        Fig. 2.1 - An amplitude modulated (AM) carrier wave
In a frequency-modulated (FM) wave, the audio signal is combined with the RF carrier wave to vary the frequency of the carrier (see Fig. 2.2).
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                                 Fig. 2.2 - A frequency-modulated (FM) wave
The block diagram of a radio is shown in Fig. 2.3 below. The tuner selects the required RF wave from those picked up by the aerial. The selected RF wave is amplified and passed to the detector, which separates the audio modulation from the RF carrier wave. The audio frequency amplifier then amplifies the audio signal to make it strong enough to drive the loudspeaker.
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                                                             Fi.3
                          Fig. 2.3 - The block diagram of a radio
Tuner
A typical radio tuner circuit consists of an inductor and capacitor connected in parallel (see Fig. 2.4). The size of the aerial inductance coil can be kept small by winding it on a ferrite rode core.
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Fig. 4

                                 Fig. 2.4 - The radio tuner circuit
The RF waves fed to the tuner cause the circuit to oscillate. The impedance of the circuit is smallest and the oscillation is greatest at a particular frequency known as the resonant frequency. This frequency is determined by the values of the inductance and the capacitance. By using a variable capacitor, the circuit can be tuned to the required radio frequency, and the selected RF wave passed on to the RF amplifier.
Task 7:   Identify the waves. Use these terms:
1    FM carrier        2    AM carrier        3    AF signal 

4    RF carrier

Task 8:   Explain what happens at each stage in this flowchart, which shows how a radio works. The first and last stage are done for you.
                                    Flowchart 2.1 – How a radio works
Component



Function

1 aerial



2 RF tuner
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3 RF amplifier 
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4 detector
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6 loudspeaker
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converts the audio signal into sound
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