‘Rapid’ AM RADIO (soldered)
TEACHER/TUTOR NOTES
& WORKSHEETS
PREPARATION BEFORE THE SESSION


Note that batteries are not provided with the kit, so the school or parents will need to provide
one AA battery per kit.



Check that all the bits are there in one pack and if you have a spare one then try building it
yourself.



The enamelled wire for the coils on the ferrite rod usually comes with several lengths wound
together. If you can separate these out and wind them round something else that you have
lots of (e.g. cotton reels, small tubes or small rolls of paper/cardboard etc.) that will make
things easier in the class.



Have a magnifying glass available for seeing the markings on the radio IC and transistor to
make sure you put the right ones in the right place.



An optional short quiz is provided at the end that can be run from the projector or the page
printed out for the children to fill in.



The radio should receive a couple of stations on medium wave. These are likely to be sports
radio stations as radio 1 has been moved off medium wave so there are no music stations
there now.
TROUBLESHOOTING



The radio usually works first time when you switch it on, but if it does not there are the
things to check:



The most common problem that stops the radio working is that not enough enamel has been
stripped off the ends of the wire that makes the coil on the ferrite rod. Some emery cloth
should be supplied for this, but scraping it with the side of the blade of a pair of scissors so
that you can see the shiny copper inside also seems to work well to remove the thin enamel
coating.



Check that the Radio IC and output transistor are in the right places and the right way round.



Check that the 5 resistors are the right ones in the right places by checking the colour codes
on them.



Make sure the battery is the right way round.



Make sure the earpiece plug is pushed all the way into the socket.



You may find it necessary to move around, holding the radio to get the best reception.
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ADDITIONAL HELPFUL HINTS FOR TUTORS
The most common problems encountered when building the AM Radio can be avoided by
following the advice below. It is strongly recommended that you build one yourself before you start the project with your Club.
COIL
Insulation on the ends of the wire that makes the coil is not fully stripped off.
This is the most common and most difficult problem to spot of all. The wire must be sandpapered or
scraped well all round before being soldered in. It will be a lighter colour where the varnish has been
removed.

Incorrect winding.


The coils should be wound tight for the 55 turns required.



Put a thin tube of paper over the ferrite rod and wind the coil onto this.



The coil should be near the middle of the ferrite rod and each loop wound as close as possible to the
next one to make one smooth coil of wire.



Tape the ends to stop them coming loose.



Sliding the coil up or down the ferrite rod a bit may improve reception (easier if it has been wound on
a tube of paper)

ACTIVE DEVICES
3 legged devices (radio IC and Transistor) are mixed up or inserted the wrong way round


The radio IC now supplied is a TA7642 and may not be marked as per the written instructions. On
the board it is marked as MK414. The other is the amplifier transistor marked BC548B. The markings are small and may best be seen with a magnifier.



Hand out just one of them and get this fixed in before handing out the other. The board shows the
location of the flat side of each device and this must be used for orientation to get the pins the right
way around.



Both of these devices can be affected by prolonged heat from the soldering iron and so you should
try to solder them in quickly. Don’t try to push them all the way down to the board. Leave them
standing at least 5 mm proud of the board as this will help to stop so much soldering heat getting to
the devices.

RESISTORS
Resistors are mixed up.


You should have 2 x 100K ohm resistors (colour code - brown , black YELLOW and gold) and 2 x 1k
ohm resistors (colour code - brown, black, RED and gold) plus one 270 ohm resistor (colour code red, purple, brown and gold)



Hand out one type only and get it fixed in before handing out the next type, as the 100K and 1K particularly are easily mixed up
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ADDITIONAL HELPFUL HINTS FOR TUTORS contd

CAPACITORS
The two types of disc capacitors are mixed up.
There are 2 x 0.1 microFarad capacitors and one slightly smaller 0.01 microFarad capacitor. The markings
on them are in a different format, which can cause problems. The 2 larger ones (0.1 microFarad) are
marked 104 and the smaller one (0.01 microFarad) is marked 103.

The electrolytic capacitor is in the wrong way round.
The 47 microFarad capacitor is the only one that is polarised and MUST be put in the right way round. The
board is marked with a plus sign and the capacitor has a grey stripe down one side with a minus sign
on it, so put this minus side on the opposite side to the plus sign.

SWITCH
The solder pads for the switch are close together and can easily be shorted out by the soldering. However
this will not stop it working it will just mean you can’t switch it off.

EARPIECE SOCKET
Make sure you use the 2 connections at the back end of the earpiece socket to connect to the board, not
the one on the side near the front where the jack goes in.

RADIO STATIONS
Not getting any interesting stations.


You can usually pick up 2 stations on medium wave during the day (more at night) but these are
usually now just sports programmes (Sports Live or Sports Extra), as Radio One and most local radio stations have now stopped transmitting on medium wave.



The ferrite aerial is very directional. It should be rotated around to get the best reception.



If you solder a 1700pF ceramic disk capacitor across the tuning capacitor you can get Radio 4 on
long wave instead, but this may not appeal to children.
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The Invention of Radio
Guglielmo Marconi was the first person to realise the commercial potential of radio. He
patented the method of wireless telegraphy in 1897 that allowed Morse code to be transmitted over the airwaves. The invention was mostly used to enable communication
between ships and shore.
The sinking of the Titanic in 1912 showed the usefulness of the new technology, when the
ship sent distress signals over the air, that helped in the survival of over 700 people .

Guglielmo Marconi pictured in 1896 with an early Spark Gap
transmitter and receiver that could send and receive Morse Code.
(GEC Marconi)

One of the earliest radios was installed at Queen Victoria’s home on the Isle of Wight so
that she could communicate with the Prince of Wales whilst he was recovering from
illness on the Royal Yacht moored in Cowes Harbour .
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Other key radio inventors
The invention of the amplitude-modulated (AM) radio, like the one we will build, is attributed to Reginald Fessenden and Lee de Forest.
This allowed more than one station to be able to send signals concurrently (as opposed to
spark-gap radio, where one transmitter covers the entire bandwidth of the spectrum.
On Christmas Eve 1906 Reginald Fessenden made the first radio audio broadcast from
Massachusetts.
Lee de Forest also invented the Audio, the first triode vacuum tube and the first electrical
device which could amplify a weak electrical signal and make it stronger.

Lee de Forest
Reginald Fessenden
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TRANSMITTING RADIO
At the transmitter, the signal from the microphone is first amplified. It is then combined with a
radio carrier wave, this is called modulation. The modulated signal is the further amplified and
transmitted from the aerial.

RECEIVING RADIO
Since we are surrounded by many radio signals, the first task for the radio receiver is to select a
particular station from all the others. This is done through the tuning of the circuit.
The tuner circuit is designed to respond to one particular frequency and ignore all others. By altering the value of the capacitor in the tuning circuit,
you change the frequency the circuit responds to and this change the radio
station received.

The tuner section of the circuit causes the radio to receive on of the many radio signals. Now the
radio has to extract the voice or music from the carrier wave. This is done with part of the radio
called a demodulator. Demodulation removes the original sound wave from the carrier wave.
Since the sound is very weak it needs amplification so that we can hear it. The final signal is then
fed to a speaker where the original voice or music can be heard again.
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AM RADIO (soldered)
Parts Quiz
What is this?
a ____________________

What are these?
R___________________S
What do they do?
________________
What are these?
C___________________S
What do they do?
________________
What is this?
a T__________________
What does it do?

________________
What is this?
a T_______________

C_____________

What does it do? ________________

What is this?
a F ________ R_____
What does it do?
________________

What do we use this enamelled wire for?
___________________________
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