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Introduction

TheFordreceiver has foustages:

1 The frst stage includes a Radio Frequencyamplifier that increases the signal
strengthand aBand Pass Filteelects thewantedradio frequency signals from all of
the thousands that are present in the aithe RF amplifier uses a single Field Effect
Transistor (FETY he filter uses two coils and a number of capacitors

1 The second stage is the Variable Frequency Oscil@atorFO. It produces an RF
signal in the same band as the wanted sigarad can be varied across aboGkHz.
Another FET igsedin the VFO

1 Thethird stagedemodulates it mixes the wanted signal and the VFO signauto
the radio frequencysignals ito audio frequencysignals that we can heafwoField
Effect Transistor§~ETare used to carry out thiunction.

1 The fnal stageamplifies the audio frequency signals so that they are strong enough
for us to hear usingamphonescd A YLIX S WS NJ 0 dzR@mMbIKREYsSa | NB
areusedto boostthe audio output.

Construction is carried out in reverse order in that the audio frequency amplifier is built first
and tested.

Once we know the audio frequency amplifier is workinge tlemodulatoris added and
moretestsare carried out.

TheVFO DC parts are added next and tested, thenrtdtdo frequency amplifier stage is
addedand a further test is carried out

Finally the bandspecific components for th&FOand Band Pass Filtere added so the
whole project can then be tested and usédese instruction assume 40m configuration.

This method of building and testing in stages is commonly used to enable any errors or
faulty parts to be identified in a smallagje rather than trying to find a fault in a completed
project. You are strongly advised to follow this path!

The receiver is constructed on a Printed Circuit Board, or PCB. Component locations are
shown on the top sidso you will need to refer to th€arts Layoutdiagramsupplied with

the kit. Some builders find it useful to highlight the parts in the diagram before they fit them
to the PCBAIl mmponentsare inserted from tle top sideand soldered on the underside.

It is assumed that those building the project will know howdentify components and how
to solder, either througtschoolwork or from an amateur radio training course.

The circuit diagram and parts layout diagram are providéith the kit and should beised
for reference during building anid aid understanding athe technical detad.

This kit is a suitable project for the Amateur Radio Intermediate training course.
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Notes to thekit builder

Checkand check again before yowokler!

It is important to get theelectronic componentsn the right placedfor the circuit work
properly and changing them after you have soldered them can be difficult. So, @retk
double checkhat you have the right part in the right plabefore you soldeiit in place.

Once each part is soldered in place, tick off the checkibtixese instructionso you do not
forget where you are up to.

Capacitors

Pay close attention when fitting thelectrolytic capacitorslérger cylindricabodies) These

need tobe installed the correct way aroun8omeelectrolytic capacitos have a white stripe

down one sidethis is the negativside. If there are no markings on the capacitor bodyet
positive lead is little longerthan the negative leadnd the longer leadneeds to be aligned
with the (+) on theParts Layout diagram

Transistors

There aresix transistors in this circuibnd you must instalthese the correct way around
Thethree connection leads are in a straight line but the holes in the PCBnaaekind of
triangle.

The correct orientation is to align the flat front of the transistor with the 8abwnon the
Parts Layoutdiagramand to bend the centre lead slightly to fti¢ holes in the PCB.

Do not push the transistors right down against the Printed Circuit Board as they could be
damaged theyshouldsit about 3 or 4mm above the Printed Circuit Board (PCB)

Diodes

There arethree types of diode used in this circuit aadl threetypesneed to be installed the
correct way around

The 1NOO07 diodes have a blackody with a silvelband around one end, thsilver bands
need to align with thélack bandshownon theParts Layoutdiagram

Theother diodes have a cleaforange body with a black band around one end, thikck
bandneeds to align with thélack bandshown on the Brts Layoutdiagram

Headphone SocketSwitch& Antenna Terminal Block

Installing the headphone sockethe switchand the antenna terminal blocknay require
someinsultingtape or BluTakto hold the component in place whilgusolder.

Variable Resistor(potentiometer)

The VariabldResistos do notfit flush on the circuit boardGently push the component into
position ensuring none of the pirage folding over.
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Part1l: Hardware & Large Unambiguous Parts

Component

Task

Done

Wire

Fit thefour wire linksLK1, LK2, LK3 and LKA4.
Solder in place.

G

Fit Battery Connectoig Solder in place

Cut a piece of wire about 6¢cm long and strip off the
insulation.

Feed a stripped wire strap around the bottom endl
the battery boxand through the holes provided in th
PCBThis is just to hold the battery box steady.
Solder one end of the strap, pull it tight and solder
the other end.

G

O

(B61/C62Fit Polyaricon Variable Tuning Capacitor
Set trimmerson backfor least capacitance (least
overlap of plates).

Fit shaft extension with long bolt from semiconduct
bag- tighten by holding shaft with pliers while doing
up boltwith a screwdriver

Mount on its back, only central tag through PEB
solder this underside

Ht a wire strap over its bodg pull it tight and solder
both ends underside. If necessary put a kink in the
wire over the body to tighten it.

Leave theother tags unconnectedor now.

Do NOT fit knob yet.

OLOLOL®

R5 Fitm | Mresé Resistor

Push fit the knolonto the spindle; it is quite stiff!
Push fitthe plasticspindleinto the Preset Resistor
Fit the knob, spindle, prset assembly to the PCB.
Solder in place

R12 Fitm 1 Rresd Resistor

Push fit the knolonto the spindle; it is quite stiff!
Push fitthe plasticspindleinto the Preset Resistor
Fit the knob, spindle, prset assembly to the PCB.
Solder in place

S1Fit2-Way switch
You may need to hold this iplace with a strip of
insulating tapewhilst you solder it in place

Solder in place.
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Component

Task

Done

Fit3.5mm $ereo Headphone Socket

You may need to hold this in place with a strip of
insulating tapewhilst you solder it in place
Solderin place.

Fit Antenna Connectowith the access holes facing
out from the PCB

You may need to hold this in place with a strip of
insulating tapewhilst you solder it in place

Solder in place

Fit the two3334TOKO Caoils, L1,& Ek2hese each
have 5 connection pins and two earth tabs. Take c
to align all connections in their correct holes before
pushing home; note there are one set of three pins
and one set of two.

FitRubber Feet; There are four of these on a squari
backing sheet. Peel off the backing film and stick

the underside of the PCB.

O 00 O

Your circuit should now look like this.

Move onto Part 2
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Part 2 Power Supply Parts

Component

Task

Complete

RO Fit 330m Resistor
(Colouredbands:Orange Orange, Brown, Go)d
Solder in place

G

C11Fit 10nFCapacitor
Marked103
Solder in place

Cl4 Fit100uF CapacitofOrientation!).
Marked25V100uF. Long lead goes i) hole.
Solder in place

D3 Fit5.1Vdiode (Orientation!).

Marked5V1.This diode has its leads bent togeth
in the supplied bag.

Check black band orientation; it must match the
blackband on theParts Layout Diagram

Solder in place

G
G
G

D4Fit IN40O7diode (Orientation!).

Marked 1N 4007Checksilverband orientation; it
must match theblackband on theParts Layout
Diagram

Solder in place

Your circuit should now look like this.
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Part 2 Power Supply Partg Testing

Complete the following tests before moving onto the next stage.

Test Done

Check over your soldering. Make sure all wires are trimmed, an
short circuits are present.

/| KSO1 GKI G K &towamsithe @Khafdmsided &

Inserta 9V battery into the battery boxg check you have it the
right way round before pushing it home

AW IN| PR

Switch on by moving S1 towards the right hand side.

Using a multmeter set to measurd0 or 20Volts DC, measure
5 | betweenTest Point5 (meter red leadand theW9 Q | y i Sy
terminal (meter black lead)You should measure abobiolts.

If you get 0 volts, check that the battery is not flat, check that th
switch is putting some volts onto the tdpadof D4 and that D4 is
OK?/| in the right way round.

If you get something betweend&nd 1 volt, check that D3 is the
right way round.

O O OO0

6 | Ifallis well, switch off and removke battery. (;

DO NOT CONTINUE UNLESS YOUR CIRCUIT PASSES THESE TESTS
IF YOU GET ANY OTHER RESSLOSAND ASK FOR HELP

Move onto Part 3
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Part 3 Audio Amplifier

Component

Task

Complete

— ‘.. @ _—

R13 Fit 100kw Resistor
(Colouredbands: Brown, Black, Yellp@old).
Solder in place

G

R14 Fit330w Resistor
(Colouredbands: Orange, Orange, Browsold).
Solder in place

R15 Fit 100kw Resistor
(Colouredbands: Brown, Black, Yellp@old).
Solder in place

R16 Fit330w Resistor
(Colouredbands: Orange, Orange, Browsold).
Solder in place

C12Fit470nFCapacitor
Marked 47K
Solder in place

C13FitInFCapacitor
Marked 1n
Solder in place

C15 Fit100uF Capacitar
Marked25V100uF.

(See Notes to the builder)
Long lead goes iift) hole.
Solder in place

TR5Fit TransistorBS170Marked BS170.
Check flat faceof transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legbackwardsto fit the holes

Solder in place

O 0 000 00

-
L ==
w—

TR6 Fit TransistorBS170Marked BS170.
Check flat facef transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legforward to fit the holes

Solder in place

Wire

Fit ashort piece of wireto form a test point in the
K2f S Y@M, SR W
A scrap piece of diode or resistor lead is ideal.
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Your circuit should now look like this.

Part 3 TheAudio AmpTesting
Complete the following tests before moving onto the next stage.

Test Done

Check over your soldering. Make sure all wires are trimmed, an
short circuits are present.

| KSO1 GKIF G G K&towamdsittie @Khafdmsider a

Inserta 9V battery into the battery boxc check you have it the
right way round before pushing it home

Connectstereoheadphonego Headphone Socket

a | b~ W  N| PP

Switch on by moving S1 towards the right hand side.

Using a multimeter set to measurd0 or 20Volts DC, measure
6 | betweenTest PointC(meter red leadpnd theW9 Q | y (i Sy
terminal (meter black lead)You should measure aboRtV/olts.

If you get less than 1 volts, or more than 3, check that TR5 is th

I?
OK: right way round.

Listen in thestereo headphoneand toucha metal screwdriver
bladeonto any of the pins on the AFG control RBou should hear

O OO OO KO OO

7 a hum as you touch thecrewdriveronto the test point (this can be
quite quietc listen carefully for a click or low hym
8 | Ifallis wdl, switch off and removéhe battery. g

DO NOT CONTINUE UNLESS YOUR CIRCUIT PASSES THESE TESTS
IF YOU GET ANY OTHER RESSLOSA\ND ASK FOR HELP
Move onto Part4
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Part 4:TheDetector

Component

Task

Done

R4 Fit330m Resistor
(Colouredbands: Orange, Orange, Browsold).
Solder in place

R6 Fit100kw Resistor
(Colouredbands: Brown, Black, Yellp@old).
Solder in place

R7 Fit 1km Resistor
(Colouredbands: Brown, Black, Re@old).
Solder in place

C3 Fit100uF Capacitor

Marked25V100uF. (See Notes to the builder)Long

lead goes in(+) hole.
Solder in place

C4 Fit47nFCapacitor
Marked47n
Solder in place

C5 Fit470nF Capacitor
Marked 47
Solder in place

C6 Fit 10nFCapacitor
Marked103
Solder in place

TR2Fit Transistor2N5459.Marked 2N5459.
Check flat faceof transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legforwardsto fit the holes

Solder in place

OO0 O O | O

! Tl |

TR3Fit Transistor2N5459. Marked 2N5459.
Check flat faceof transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legbackwardsto fit the holes.

Solder in place

Q)

Fit ashort piece of wireto form a test point in the

Wire K2t S YBOWJ) SR V¥

Ascrap piece of diode or resistor lead is ideal.

Fit ashort piece of wireto form a test point in the C
Wire K2t S YAM] SR V¥

A scrap piece of diode or resistor lead is ideal.
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Your circuit should now look like this.

Complete the following testdefore moving onto the next stage.
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Part 4 The Detectorg Testing
Complete the following tests before moving onto the next stage.

Test Done

Check over your soldering. Make sure all wires are trimmed, and |
short circuits are present.

Checki KI i (G KS { & fowa&theleft hahdisidéV2 T F ¢

Inserta 9V battery into the battery boxc check you have it the right
way round before pushing it home

Connectstereo headphoneto Headphone Socket

a | b~ W  N| P

Switch on by moving S1 towartt right hand side.

Using a multmeter set to measurd0 or 20Volts DC, measure
6 | betweenTest PointB (meter red leadand theW®9 Q | y G Sy y
(meter black lead)You should measure aboli5 to 2Volts.

O OO O O O

If you get less than 1.5 voltsy more than 3, check that TR2 and TR
are the right way round.

Check that there are abott5volts between thdeft hand leg of the
AF Gaincontrol RE)Y R G KS ydSyyl woQ i
Check that there are about 5.5 volts between the right hand leg of
' C DFAY O2yuUNRE owpy yR (KS

If the voltages ar@ot correct it suggests there is a problem with the
components you have just soldered. Recheck all the joints.

OK?

()

Listen in thestereo headphoneand toucha metal screwdriver blade
onto Test PointZ You should heaa hum as you touch the test point

7 | You should heaa louder hunthan you heard in the previous test (;
stage and you should be able ¢ontrolthe humby rotating the AF
Gainpot R5

8 | If all is well, switch off and remoxbe battery. (;

DO NOT CONTINUE UNLESS YOUR CIRCUIT PASSES THESE TESTS
IF YOU GET ANY OTHER RESSLOSAND ASK FOR HELP

Move onto Parts
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Part 5 The VFO DC Parts

Component

Task

Done

__;‘.' - ——

R8 Fit100kw Resistor
(Colouredbands: Brown, Black, Yellp@old).
Solder in place

R10 Fit 1km Resistor(Colouredbands: Brown, Black]
Red Gold).
Solder in place

R11 Fit100kw Resistor
(Colouredbands: Brown, Black, Yellp@old).
Solder in place

O

D1 Fit1N4148diode (Orientation!).

Marked 1N 4148.

Check black band orientation; it must match the
blackband on theParts Layout Diagram

Solder in place

)

D2Fit 1N40O7diode (Orientation!).

Marked 1N 4007.

Checksilverband orientation; it must match the
blackband on the PCB

Solder in place

C7 Fit22pF Capacitor
Marked22.
Solder in place

C9 Fit 150pF Capacitor
Marked151 J.
Solder in place

C10 Fit 10nF Capacitor
Marked103.
Solder in place

TRA4 Fit Transistor2N5459

Marked 2N5459

Check flat faceof transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legforwardsto fit the holes

Solder in place

OO | 0O | O
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Your circuit should now look like this.

Complete the following tests before moving onto the next stage.
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Part 5 The VFO DC PartsTesting
Complete the following tests before moving onto the next stage.

Test Done

Check over your soldering. Make sure all wires are trimmed, and |
short circuits are present.

/| KSO1 GKIF G {K &towamdsithelefthand sideA & W

Inserta 9V battery into the battery boxc check you have it the right
way round before pushing it home

Connectstereo headphoneto Headphone Socket

a | b~ W  N| P

Switch on by moving S1 towards the right hand side.

Using a multmeter set to measurd0 or 20Volts DC, measure
6 | betweenTest PointZ(meter red leadand theW9 Q | y i Sy y
(meter black lead)You should measure aboli5 to 2Volts.

If you get less than 1.5 volts, or more than 3, check that TR4 is thg
right way round. Check that there are still 5 volts betwdest point
OK? | Wmthel yiSyyl W9Q GSNNAYI f

If the voltages ar@ot correct it suggests there is a problem with the
componerts you have just soldered. Recheck all the joints.

Q) O OO O O O

Using a mulimeter set to measurd0 or 20Volts DC, measure

betweenJunction of C10, Ri(meter red leadpnd theW 9 Q | y (

terminal (meter black lead)

8 | Tip- the right hand resistor lead of R11, just above the Fine Tune (;
control R12, is easiest place to put your meter (red) probe.

You should measurgetween 0 and %/oltsand you should be able tc

control the voltageby rotating theFine Tune control R12

If the voltages ar@ot correct it suggests there is a problem with the
OK? g a10t g9 p C,:

components you have just soldered. Recheck all the joints.

9 | Ifallis well, switch off and remo\ke battery. (;

DO NOT CONTINUE UNLESS YOUR CIRCUIT PASSES THESE TESTS
IF YOU GET ANY OTHER RESSLOSAND ASK FOR HELP

Move onto Part6
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Part 6 The RF Amplifier

Component Task Complete
Rl Fit100kw Resistor(Colouredbands: Brown,
Black, YellowGold). (;
Solder in place

R3 Fit330w Resistor(Colouredbands:Orange,
Orange, BrownGold).

Solder in place (;

C1 Fit 10nF Capacitor
Marked103.
Solder in place C

C2Fit470nF Capacitor
Marked.47

Solder in place

TR1Fit Transistor2N5459

E Marked 2N5459

Check flat facef transistor bodylines up with
outline on Parts Layout diagram and bend the
centre legbackwardsto fit the holes
Solder in place
Fit ashgrt piece of Wi[etg form a test point in the (;
Wire K2t S YDQNR| SR W
A scrap piece of diode or resistor lead is ideal.

Q)

Q)

Your circuitshould now look like this.
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Part @ RF Ampg Testing
Complete the following tests before moving onto the next stage.

Test Done
1 Check over your soldering. Make sure all wires are trimmed, an
short circuits are present. c;
2 | Check that the Switch m A @atowdr@stilie (eft hand side. Q
3 Inserta 9V battery into the battery boxg check you have it the
right way round before pushing it home (;
4 | Connectstereo headphonet Headphone Socket C;
5 | Switch on by moving S1 towards the right haside. (;
Using a multmeter set to measurd0 or 20Volts DC, measure
6 betweenTest PointD (meter red leadpnd theW9 Q | y (i Sy
terminal (meter black lead)You should measure abouii5 to 2 cs:
Volts.
If you get less than 1.5 volts, or more than 3, check that TR1 is
OK? right way round.
" | If the voltages ar@ot correct it suggests there is a problem with (;
the components you have just soldered. Recheck all the joints.
7 | If all is well, switch off andemovethe battery. (;

DO NOT CONTINUE UNLESS YOUR CIRCUIT PASSES THESE TESTS
IF YOU GET ANY OTHER RESULTH.OPAND ASK FOR HELP

Move onto Part7
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Part 72 VFO Band Specific Parts

Component

Task

Done

L3Fit the3334TOKO Cot this has 5 connection
pins and two earth tabs. These can be a little tigh
take care to align all connections in their correct
holes before pushing home; note one set of three
pins and one set of two.

C3® Fit150pF Capacitor
Marked 151 J.
Solder in place.

C59 Fit 150pF Capacitor
Marked 151 J.
Solder in place.

&0 Notfitted in 40m version.

W
.
!
n

C63 Fit 10nF Capacitor
Marked 103.
Solder in place.

Wire

Wire LinkFit ashort piece of wirebetweenthe tag
on C61/62 above J2 A M@ Wy R W43 AO¥h
version

A scrap piece of diode or resistor lead is ideal.

Large Knolio shaft on variable capacitor C61/C62.
Ll2aaAofS FTAOL a2z LRAYyGS
2Q0f 201 @

O 0 0 0 0 o

You circuit should now look like this.
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