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In this issue we are looking at two
radio pioneers: Samuel Morse, whose
code was invented long before radio
but it plays a large part in the history
of radio communication. And
Guglielmo Marconi, who developed
radio 100 years ago this year.

comment

THIS D-i-Y RADIO features two
men who have influenced the his-
tory of radio. Firstly, Samuel Morse
whose famous code allows ama-
teurs to communicate world-wide
with very low power stations. Sec-
ondly, Guglielmo Marconi, who
took the theoretical work of
Heinrich Hertz and the very short-
range tests of Sir Oliver Lodge,
and developed radio as the long-
range service which we all now
take for granted.

Marconi was first introduced to
the British government in 1896 by
Alan Campbell-Swinton who be-
came the RSGB's first President.
Marconi was made an Honorary
Member of the RSGB in 1920. As
‘the first radio amateur’, it is fitting
that amateurs will celebrate his
100th birthday on 22 April. As part
of International Day, RSGB Head-
quarters will use the special
callsign GB100IMD and, as 22
Aprilis also RSGB HQ Open Day,
you can visit the station. Call us on
01707 659015 for details.

Forthose of you wishingto learn
Morse, the RSGB now has audio
cassettes which take you in easy
stages upto SWPM. The cassettes
are available at £10.50 plus £1
postage from the address on our
cover.

Finally, turn to page 23 where
you can win one of several prizes,
and get up to £4 off the admission
fee to one of the All Formats Com-
puter Fairs.

Marcia Brimson, 2E1DAY
RSGB Marketing

International Marconi Day.
Radio and Communication
Day at King’s College Lon-
don. Wanted: Young Crew
Members.

B CcONSTRUCTION
A SIMPLE CRYSTAL
SET

How to build the simplest
radio without the need foran
expensive tuning capacitor.

e

I3 CONSTRUCTION
A PSU VOLTAGE
MONITOR

Robert Snary, G40OBE, de-
scribes a circuit to monitor
the output of your 12V power
supply andgiveyouanalarm
if the volts go high.
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IE] HAM FACTS
VARICAP OR
TUNING DIODES
Another alternative to the

tuning capacitor is the vari-
able capacitance diode.

CONSTRUCTION CODE

FOR THE
COMPLETE
BEGINNER

REQUIRES
A LITTLE
EXPERIENCE . . . .

EXPERIENCED\ \ \

1

m THE WHATS, WHYS
AND WHEREFORES

NO ENTRY - ONE
WAY STREET

John Case, GW4HWR,
looks at how diodes work.

K0 REVIEW
BOXING CLEVER
WITH ALUMINIUM

Put the finishing touch to

your latest project with these
smartmetal boxes from JAB.

EF] POSTER
AMATEUR RADIO &
THE MORSE CODE
The Morse code was in-
vented before the telephone
but is still in use today.

E[] NEWS FEATURE
MY FIRST CONTEST

Olga Parker, 2E1ASV, de-
scribes her firstattemptat a
432MHz contest.

[ TECHNICAL
WHY USE MORSE?

lan Poole, G3YWX, shows
why Morse is still used and
is so popularwith amateurs.

| El NEws

E] ON THE AIR
2’s COMPANY/
THE LOG BOOK/
BAND BY BAND

Our regular columns for the
listener and the Novice. Plus
all about the 10MHz (30
metre) amateur band.

R[] TECHNICAL
ANOTHER LOOK AT
TUNING

The heart of any radio is the
tuned circuit. Ken Smith,
G3JIX, shows how it works.

EZ] CONSTRUCTION
A SIMPLE
TONEBURST

If you have a cheap VHF
transmitter, it may not have
the toneburstneeded by VHF
and UHF repeaters. Robert
Snary, G40OBE, describes a
simple solution.

TR
EZ] LETTERS AND DIARY

EZ] PUZZLE PAGE

Win the 300-page Under-
standing Basic Electronics
in our Morse competition.

Special Event Station Radio Austria International

nternational Marconi Day, 22 April 1995
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International Marconi

Radio Austria
Infernational

Celebrates
Marconi Day

MARCONI! DEVELOPED a
shofrtwave broadcast
transmitter for Vatican Radio
and when in February 1931
it first went on the air, an
experimental transmitter in
Vienna re-broadcast the
opehing programme to the
whole of Europe. It was the
first shortwave relay
broadcast in the history of
radio.

To celebrate International
Marconi Day (IMD) on 22
April, radio amateurs at
Radio Austria International
will operate the special event
station OE1M. On the same
day, Radio Austria Inter-
natiLnal’s broadcasts will

! 100 YEARS
Marconi carried
out his first

from his parents’ villa near

Bologna, ltaly, over a

International Marconi Day

(IMD) takes place each year

Marconi’s birthday and this

year will be on 22 April. It will

biggest yet, with over 40

special event stations

AGO this year
successful transmissions
distance of about 1 mile.
on the Saturday nearest
be the 8th IMD and by farthe
around the world expected

April

to be on the air
during the 24 hours
of 22 April, including
GB100IMD at the | @&
RSGB’s HQ in 3
Hertfordshire.
IMD is organised

n et of th etk Vs gty
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by the Cornish
Radio Amateur Club, which
is offering an award for
anyone contacting or
hearing at least 12 of the
special event stations active
onthe day. Note thatlogging
the same station on a
different band or mode will
not count; 12 different

feature programmes
devoted to IMD, amateur
radio and the special event
station. A special QSL card
has been printed which will
be used to confirm SWL
reports on Radio Austria
International broadcasts on
22 April,aswellasforOE1M
contacts and reports - the

first such joint shortwave
broadcastand amateurradio
QSL card. Radio Austria
International’s broadcasts
{(which include programmes
in English) can be heard on
5.945, 6.155 and
13.730MHz, among other
frequencies. The QSL card

{

ING'S COLLEGE LONDON
' is holding a ‘Radio and
Communication Day’ on
Friday 24 March, starting
at 10.00am. In addition to
. the exhibition, there will be
. a series of presentations
- onh the development of
- radio from its beginnings
and into the next century.
- Of course, there will be
 ap RSGB stand, with
| representatives available
| 10 answerquestions about
{

i

| 'nad:in and Communication Day at
| King’s College London

amateur radio and the
Novice licence.

Following the present-
ations, a plague com-
memoratingthe pioneering
work of Sir Edward
Appleton will be unveiled.
Appleton studied the
ionosphere and discovered
that radio waves were
reflected by a layer in the
ionosphere (which is now
named after him) thus
paving the way for long-

is shown opposite.

distance short-wave radio
communication.

Everybody is welcome
to attend and admission is
free. The exhibition will be
held at King’s Coliege
Strand campus, located
next to Somerset House
and close to Waterloo
Bridge. The closest under-
ground station is Temple.
For furtherinformation call
Anne Robinson on 0171
873 2696.
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callsigns must be contacted
or heard.

Toclaimthe awardsenda
fullextract of yourlogentries
to Sue Thomas, GOPGX,
Cornish Radio Amateur Club
IMD Awards Manager, PO
Box 100, Truro, Cornwall
TR1 1RX. The costis £3.50.

_\_Nante;l: Young

Crew Membhers

IN DECEMBER two 72ft
Ocean Youth Club boats,
James CookandJohn Laing,
set sail on a voyage which
will take them round the
World, including stopsinthe
Canary Islands, Caribbean,
Tahiti, New Zealand,
Australia, Africa and the
Azores, returning to the UK
in March 1997.

There are already two
licensed amateurs among
the crew, who are mainly
young volunteers. If you
would like to take advantage
of this rare opportunity to
work as a trainee mate and
do some exciting ‘maritime
mobile’ radio operation, write
for further information to:
‘Round the World Voyage’,
OYC Head Office, The Bus
Station, South St, Gosport
PO12 1EP. Preference will
be given to those aged
between 16 - 23.
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[ :I, Don’t miss the LARGEST single day show in the U.K.

Radio, Electronics and Computing Exhibition

by the Northern Amateur Radio Societies Association at the

NORBRECK CASTLE HOTEL EXHIBITION CENTRE
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL

on Sunday, March 19th, 1995
Doors open at 11 a.m.

Poulton-Le-Fylde || * Over 100 trade stands * Club stands

* Bring & Buy stand * Amateur Computer stands

* RSGB stand and book stall * Construction competition

* Organised by over 50 clubs * Facilities for the disabled

* Free car parking (plus free bus service from extra car park)

* Overnight accommodation at reduced rates (contact hotel directly)

RADIO TALK-IN ON S22

Admission £1.50 (OAP’s £1, under 14’s free) by exhibition plan
Exhibition Manager : Peter Denton, G6CGF, 0151-630-5790 4
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) Become a reqular D-i-Y’er

Get D-i-Y Radio for the next year*

PLUS
% An RSGB Map of Western

Regular features Include:
e Novice Natter

« Reviews of the latest EHRORE CHIDmiwica,and |
equipment 1200mm high)

¢ Transceiver and test % A plastic wallet so you can

" equipment construction ~ keep your issues of D-i-Y

e Bits and Bytes - The Radio Safe
Computer In Your Shack % An RSGB pen and a badge

e Valve and Vintage :

e Antenna Worksﬁop - oo all for the special

« Radio diary, competitions introductory price of only £9! |
and much more . RSGB Members see RadCom for details of special offer

Overseas Subscribers write for prices.
Please let us know your age or the age of the person for whom you
are buying D-I-Y Radlo and where you saw this copy.

) pW publishing 1td. * D-I-Y Radlo is published six times a year
Arrowsmith Court, Station Approach . Send cheques or postal orders, made payable to:
’

- Broadstone,Dorset BH18 8PW o
o | Ak RSGB, Lambda House, Cranborne Road,
Tel: 0808 669910 - Fax: 0208 669980 G.;;) Potters Bar, Herts, EN6 3JE.
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@ Construction Feature

T}-JE RADIO des-
cribed below gives a
practical application
iodes (see page 10) and
(see page 18).

CAPACITOR TUNING

TUNING (ad-
justing the resonant frequency
of the receiver tuned circuit to
matchthe received transmission
frequency) is accomplished by
varying the capacitance value.
This jis ‘normally done using a
variable capacitor; unfortunately
the gost of this component is
quite high, in the region of £10
for ajnew one.

Byt tuning can also be
achieved by using a fixed
capacitor and varying the
inductance.

INDUCTIVE TUNING

A SIMPLEWAY OF varying the
indugtance fs shown in the
simple crystal set, see Fig 1.
This uses awiper similartothat
use in @ wire-wound
potentiometer to vary the
resistance. Thereceiveris made
on awooden ‘breadboard’, with
drawing pins used to form
soldered supports for the wires
and components.

CONSTRUCTION

AN INDUCTORDOES nothave
to be wounq on a cylindrical
former. In this radio the coil
former is made from a section
of 10mm x 70mm wood, 90mm

Simple chStal Sel

Wire connected to

Enametled wire wound
on wooden former

brass drawing pin on
underside of wiper \

Drawing pin
to hold wire
inplace

To antenna e ——

Enamel insulation
L. scraped off top
surtace of coil

To crystal

earpiece —\

Wood screw
=~ and washer
pivot

™~ Wiper

©nRsGB DYI71

Base board

D1
0AS1

Crystal
earphone

©RsGB DY172

Fig 1t Crystal set, circuit diagram.
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Fig 2: Crystal set, component layout.

long. The coil is made using 10
metres of 20SWG (0.9mm)
enamelled covered wire.
Unwind the wire from the roll
and fix one end to a fence or
tree. Fix the other end to a
drawing pin on the wooden coil
former. Wind the coil by rotating
the former, while at the same
time keepingthe wire as tightas
possible.

The wiper is made from a
section of 10mm x 10mm wood,
100mm long. The contact to the
coil is made using a drawing-
pin with a wire soldered to it.
The screw at the pivot of the
wiper is tightened so that the
drawing pin at the end of the
wiper is in good contact with the
coil but not too tight so that the
wiper can be moved. Move the
wiper from one side of the coil to
the other so that an arc shaped
mark is left on the coil. With a
knife or screwdriver carefully
scrape off the enamel insulation
on the top face of each wire,
5mm either side of the mark, so
that the wiper drawing pin will
make good contact with the coil
(see Fig 2).

If the wires tend to move as
the wiper position is adjusted fix
the coil to the former with
adhesive, outside the wiper
contact area.

The components are con-
nected up as shown in Fig 2.

USING THE SET

CAPACITOR C1, shown as

300pF, can be substituted for

other values (anything between

100 and 500pF) to obtain the

tuning range for local AM

broadcast stationsin your area.
Crystal sets

An alternative
way of tuning a
radlo

require a fairly

high signal
strength. This can
be obtained by
having along wire
antenna (aslong
and as high as
possible) and by
earthing the set.
The central
heating pipes
can often provide
a good earth
point for in-
creasing the
signal strength.

COMPONENTS

Resistors

R1 470k
Capacitors

Ct 300pF (see text)
c2 inF
Semiconductors

D1 0Ag1

Additional Items

10m of 20SWG enamel covered
wire

Aerial wire

Crystal earpiece

Components are available from JAB
Electronics Components, 1180 Aldridge
Road, Great Barr, Birmingham B44 8PB.
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Construction Feature

By Robert
Snary, G4OBE

connections.

Display board LED

T H I S
CIRCUIT IS
_ designed to

be added to
any 12 volt power supply
unit and provide an LED
(light emitting diode)
bargraph display of the
voltage and if this exceeds
14.4 volts then an audible
alarm will sound giving you
an indication that there is a
problem.

A simple voltmeter could
be used to monitor the
voltage but the cost of a
dedicated voltmeter would
be similar to the cost of this
circuit. And the use of an
LED barograph gives an
instant indication of low
voltage (amber), correct
voltage (green) and high
voltage (red).

The circuit has been tested
to make sure that radio
transmitters will not affect it.
Signals up to the full legal
limit output on all bands
from 160m to 70cm were
used. No changes were
noticed, even with the uncased
board.

CIRGUIT
DESCRIPTION

THE CIRCUIT USES three ICs
and is shown in Fig 1.

IC1 is a 6 volt regulator which
is used to provide a stable
regulated supply for the rest of
the circuit.

A PSU Voltage Monitor

IC2isalLM3914 bargraph
IC, which operates on an
input voltage of 0 to 1.2
volts. The voltage is
displayed on LEDs D1 -
D10,in0.12V steps. The IC
can either be set to dot
mode where only one LED
is on at a time or bargraph
mode where all the LEDs
up tothe indicated level are
on. The resistors R1 and
R2 act as a potential
(voltage) divider to ensure
that the 12 volt supply from
the power supply is reduced
to the 1.2 volts maximum
inputvoltage tothe IC. While
resistor R3 controls the
brightness of the LEDs and
R4 controls the step size.

IC3 is an Opto Isolator
which consists of a LED
and a phototransistor (a
transistor which is sensitive to
light) in the same package. This
is usedto switch the buzzer LS1
on when the input voltage is
greater than 14.4V.

CONSTRUCTION

THE CIRCUIT IS BUILT on two

IC1

]|

[P
T~

XY ¥

4

(]

Out 7806 In | Ifnput
b0 from
L PSU

Common

IC3

W W N ;WU WwN
=

TT

!

Sounder|

Fig 1: PSU monitor, circuit diagram.

©)RSGB DY157
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@ Construction Feature

pieces of Veroboard. The main
circuit board, see Fig 2, is a
piece of Veroboard 15 strips by
25hales, whiie the display board
is built on a piece of Veroboard
4 strips by 30 holes. Bothboards
require a number of track cuts
and ¢are must be taken when
makipg the cuts to ensure that
all the unwanted copper is
removed. A special cutter is
available for cutting the tracks
but & 3/8 inch drill bit can be
used as a hand-held track
cutting tool.

The display board is the
easiest to construct with all the
LED}mounted with the anode

(longestlead)connectedto strip
‘A’. The LEDs used are 3mm;
these arethe smallest available
and were chosen to keep the
size of the display board down.

The main board is more
complex and the Veropins and
wire |links should be inserted
first, followed by the IC sockets
and the resistors. These should
be double-¢hecked before
solderinginthe voltage regulator
(IC1). Theinter-board wires can
thenbe conn;cted betweenthe
display board and the main
board and the piezo buzzer can
also be connected. The buzzer

|
Number of Voltage, Voltage,
Batteries  Nicads  Dry Cells
7 8.4 105
8 9.6 12
9 10.8 13.5
10 12 15
11 13.2
12 144
13 15.6

Table 1: Test voltages available from
batteries in series.

lead to the negative supply rail.
Thetwo remaining ICs canthen
be put into their sockets but
make sure they are inserted
round the right way. The board
can then be double checked for
dry joints and solder bridges
and the circuit is ready for
testing. The voltage regulator
should have a small heatsink
fitted toimprove heatdissipation
(see photo).

TESTING

IF YOU HAVE ACCESS to a
variable voltage power supply
(PSU) then the testing is quite
straight forward. First set the
voltage to 10V output, connect
the power supply to the circuit
and switch on, then gradually
increase the voltage and check
thatthe LEDs come onin steps.
When the voltage exceeds

does not light then the usual
problems are either a LED
connectedthe wrongway round,
adry joint or a break in the wire
between the main and display
boards. If you find that the first
red LED comes on at too low a
voltage then you can increase
the value of R1; ifitcomes on at
too high a voltage then you can
decrease the value of R1.
Ifyou do nothave accesstoa
variable voltage PSU, then the
best way to test the circuit is to
use several batteries in series
{connected end to end). The
voltages available from such an
arrangement are given in
Table 1. Nicad batteries are
easiertouse asthey have alow
voltage per battery and give a
more controlled step size, but
take care because if they are
short-circuited a very large
current can flow.
Oncetheboardhasbeenbuilt
and tested it can be fitted into a
case. The circuit can be
mounted in either a plastic or
metal box and connected to the
power supply output terminals.

COMPONENTS LIST

. ’ ) : . Resistors
is polarity conscious: the red approximately 14.4V the first Al resistors 0.6 Watt 1% tolerance
lead should be soldered to the red LED willlightandthe buzzer R1 11k*
positive supply and the black will sound. If one of the LEDs R2 1k
R3 1.2k
s R4 18k
Cut in copper track * The value may need to be changed -~see text for detaits.
beve at A3 not shown Component side of board
supply \1_IC1_§ 10 15 20 25 Semiconductors
Ald pc§00066060000000 o §i0.0/0:0| iIC1 7806 6 volt voltage reguiator
E 5; ©00f00060000000000 |55 "9 IC2 LM3914 Linear Bargraph Display
R °;‘;§ f;; REEE) Ic3 Opto Isolator in 6 pin DIL Pack
3 ; §¥§ BC600G | 500 | LED1,2,3 Orange 3mm
Fl s oac  5roo6010 ‘ LED 4,5,6,7 Green 3mm ;
Gl | .';_'7}., ©00066 16060 LED8,9,10 Red 3mm !
L PS5 e ;
"t - g;? L 8: jq“‘,;’n_‘: Additional ltems ‘
i j 3’ @ 08| W 85588 ‘ LS1 Piezo Electric Buzzer Wire Ended
411 po 0339 poMoo0ol |, 6 pin DL Socket  (for IC3)
LK e @,o‘ O OACTOICHORONO {0 18 pin DIL Socket (for IC2) !
Ml _'oooo n_oooooooooonn Sounder o . H
v o)} o 060000060 5ETIBEDETD Veroboard (twg pieces for Display Bgard and |
° ; e o ‘ main board - see text for sizes)
P _qunpko.ﬁl_q:_\_nnnogbnooono | Veropins I
v supplyl I+ve supply ._: i :::k | \';\i/??etsf:?rkd:('sm
3 =Cutincopper track " Flexible Wire for interconnacting Wire
DS,ES,FS,GS,HSJSéJS,SKSi ngus { Case
15, 11! -
©nscs ovike ﬁ;s,fsl,skgs' PRy R Components are available from JAB Electronics Components,

1180 Aldridge Road, Great Barr, Birmingham B44 8PB

Fig 2:|PSU monitor, PCB layout.
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Every issue of
Ham Radio

ICOM IC*"’“ ® Today for
| 2 whole
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o i / year with

g our Direct

e B oot Delivery
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N, < < Service.
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. "m is always up to date with your needs
and interests as a novice or experienced
amateur radio user.

@ Product reviews, construction, conversions,
packet radio and club news pack MRT from
cover to cover

This is Nam Radio - Today!

U.K. and overseas subscription rates available
upon request, write to us or phone our hotline:
0737 768611

Argus Subscription Services,
Subscription Dept., Queesnsway House,

2 Queensway, Redhlil, Surrey, RH1 19S.

ALUMINIUM
BOXES OFFER

Use the coupon on page 23
to obtain a 25% discount on the
one-off price of any aluminium box
from JAB (see page 11). Send to

D-i-Y Radio Offer Dept, JAB

Electronic Components, 1180
Aldridge Road, Great Barr,
Birmingham B44 8PE

OFFER CLOSES
30 APRIL 1985

()

FOR BEGINMERS OF ALL AGES

AN INTRODUCTION TO AMATEUR RADIO -

BACK NUMBERS
£1.50 Each

SPECIAL OFFER FOR SUBSCRIBERS
ONLY 50p per issue

n RSGB, Lambda House, Cranborne Road,
" Potters Bar, Herts ENG 3JE.

——KANGA'’s QRP KITS ——

The UK'’s leading supplier of QRP kits.
Our crystal set receiver is only £3.95 with our famous
SUDDEN Receiver being available for only £19.95.

The Internationally successful ONER transceiver provides a
full HF transceiver on 1" PCBs, 5 units for just £32.95.

A 1750Hz Tone Burst ideal for your PMR rig is just £4.95.
Our Power Meter works from FSD of 2W to 200W £32.95.
The L.C.K. Transceiver with superhet receiver is £45.95.
and our own ready built QRP A.T.U. is just £45.95.

Please add £1 to cover P/P

For a copy of our free catalogue send an A5 SAE to:
Seaview House, Crete Road East, Folkestone CT18 7EG

Kanga Products
Tel/Fax 01303 831106 9am until 7pm

C.M.HOWES
COMMUNICATIONS
EASY TO BUILD HOWES KITS!

! MULTI-BAND SSB/CW RECEIVER

Covers 20, 40 & 80M bands as standard, plus any other HF frequency with optional plug:
in'band modules. An excellent kit with a high standard of performance.

DXR20 & DCS2 kits plus HA20R hardware: £79.70 (plus £4.00 PsP).

Mail Order to: Eydon, Daventry,
Northants NN11 3PT
Tel: 01327 260178

MW1  Medium wave and "Top Band' TRF receiver kit. Kit includes everthing except
battery & solder. MW1 kit including Hardware: £29.90
TRF3  Easy to build TRF receiver with AM, SSB & CW shortwave reception from 5.7 to

17MHz in 3 bands. TRF3 kit plus HA33R Hardware: £41.40

DXR10 Three Amateur Bands, 10, 12 & 15M SSB & CW receiver with excellent sensitivity
and dynamic range. DXR10 & DCS2 kits plus HA10R Hardware: £64.30
We also produce a wide range of companion transmitters, ATUs, AF filters and other accessory kits.
PLEASE ADD £4.00 P&P 10 your order total
HOWES KITS contain good quality printed circuit boards with screen printed parts
locations, full, clear instructions and all board mounted components. Hardware Packs
contain cases, knobs, tuning capacitors, sockets etc. Sales, constructional and technical
advice are available by phone during office hours. Please send an SAE for our free
catalogue and specific product data sheets. Delivery is normally within seven days.

73 from Dave G4KQH, Technical Manager.
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Varicap or Tyning Diodes

A TUNED CIRCUIT
is made up of a

capacitor and an
inductor, as/described in ‘What
is Tuning’ on page 18. If we
want a variable tuning circuit
then we usually need to use a
varLabIe capacitance. While the
cost of most of the components
to make a simple receiver is
quite low the cost of the tuning
capacitor alone can be in the
region of £10.

Certain types of diode may
be used as| electronic variable
capacitors. These are known
as Varicap| (Voltage Variable
Capacitors) or tuning diodes.
You will also hear of them
referred to as varactor diodes.
The Varicap diode uses the
voltage-vajable capacitance of
the PN junction (see page 10).

In the normal semiconductor
diode efforts are made toreduce
the capacitance of the PN
junction while in the Varicap

Stabilized
+9v

supply

©RSGB DY170

Fig1: Tuning circuitusing a single varicap
diode.

Stabitized
+9V
supply

©nRsaB DY175

Fig 2 Tuning ciL'cuit using adouble varicap
diode.

diode this capacitance is
emphasized.

These diodes may be usedin
place of mechanical tuning
capacitors in many circuits. This
is of benefit if we wish to reduce
the cost of a project and it
permits us to reduce the size of
the equipment.

It is necessary to apply a
reverse voltage to the Varicap
diodein orderto makeitwork as
a capacitor. Specifically, we
apply a positive voltage to the
diode cathode while the anode
is at negative volts, and often
connected to earth.

As the reverse voltage is
varied, normally using a
potentiometer (variable re-
sistor), there is a change in the
diode junction capacitance. The
greater the applied voltage the
smaller the capacitance
although there is very little
change of capacitance below
+2V.

Fig 1 shows how a single
Varicap diode can be used in a
receiver input tuning circuit. A
double Varicap diode, shown in
Fig 2, is more often used for
tuning oscillator circuits.

Data sheets contain a curve
which indicates the useful
capacitance range of the diode
versus the applied voltage, see
Fig 3. Most Varicap diodes have
a fairly linear (straight)
capacitance change over the
tuning range. A typical voltage
range for atuning diodeis +1to
+12V DC. The tuning voltage
must be regulated, using an
electronic regulator such as a
78L08, in order to prevent
capacitance changes if there is

asmallchangeinthe

. ; supply voltage.
Type Capacitance Description S I : |
KV1236 450pF Dual AM tuning . e Signe
Aeoa GoF Dual VHF wning diodes, such as the
I e 1N914, may be used

Table 1: Two typical Varactor types.
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as Varicap diodes.

Y Try electronic
1000 tuning In your
N next project.
pF |
N
100 A
10
0 5 10
VR (V)

Fig 3: Typical tuning characteristics of a
varicap diode

Because the junction of these
diodes is small the capacitance
is low, but you can put several
of these diodes in paraliel to
increase the capacitance.

Typical Varactors are shown
in Table 1.

These components are
available from suppliers such
as JAB Electronic Components,
1180 Aldridge Road, GreatBarr,
Birmingham B44 8PB.

How to Pass
the RAE

Clive Smith, G4FZH, and George
Benbow, G3HB
Just the book to help you gain your full
licence. Lots of information andtips on
which areas of the syllabus to
concentrate on to guide you through
the examination.

Price: £7 -99 Pius £1 P&P
RSGB Mgmbm, see Iatest RadCom for price

RSGB, Lambda House, Cranborne Road,
Potters Bar, Herts ENG 3JE.
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The Whats, Whys, and Wherefores

No Entrv - One Way Street

By John,
GW4HWR,

halrman

SGB Training
Education
ommittee

IN THE LAST

COLUMN I mentioned

il semiconductors. To

recap: Pure, cryst-

alline Silicon is an insulator, there

are no current carriers (negative -

electrons or positive - holes) present
to allow current to flow.

But by introducing a smali

proportion of some other element

things change.

THE ADDED EXTRA

ANTIMONY IS an atom very
similar to Silicon but has five outer
electrons (known as valency
electrons) where as Silicon has
four. The atom fits nicely into the
crystal structure and at the same
time releases one electron into the
material. These electrons will
move if a voltage is applied - the
Silicon has become an ‘N’ type
semi-conductor.

The same sort of thing happens
if, instead of Antimony, Indium
atoms are introduced - not many,
aboutoneinevery 1,000,000 Silicon
atoms. Indium will also fit into the
crystal structure (lattice) but it has
only three valency electrons. This
causes a hole (a place where an
electron should be butitis missing).
Holes also turn Silicon into a semi-
conductor (‘P’ type). When a
voltage is applied it is the holes
that ‘move’. Holes move in the
opposite direction to electrons.

THE PN JUNCTION

IF PIECES OF ‘N’ type and ‘P’ type
Silicon are brought together in a
perfect junction, a PN junction is
produced. If a voltage is applied

- as shown in Fig 1
| the junction is said

: Depletion to be

reversed
biased. The ‘free’
electrons in the ‘N’
type will be repelled

—L, region

| from the negative of
= | thesupplyandatthe

ot

sametime the holes
inthe ‘P’ type will be
repelled from the
positive of the

©RsaB 0159

ig 1: PN diode reversed biased.

1iO

supply. Inthe space

s I

Recombinations

I
il

+++++++
+++++++ |0
+++++++

©RsaB DY160

Fig 2: PN diode forward biased.

around the junction there will be no
currentcarriers - this region, known
as the depletion region, has been
turned into an insulator, and no
current will flow.

If the supply is connected as
shown in Fig 2 the PN junction is
now said to be forward biased and
the result is quite different. The
negative currentcarriers (electrons)
in the ‘N’ type and the positive
current carriers (holes) in the ‘P’
type both move towards the
junction. Now when an electron
meets a hole a ‘recombination’
takes place. In other words the
electron slipsinto the hole and both
effectively disappear, they have
again become part of the crystal
lattice. It is easy to get rid of dust
when sweeping the floor if there is
a convenient hole to brush it into!
The same sort of thing happens at
the junction of a PN junction when
it is forward biased. The current
carriers move up to the junction
and disappear making it easier for
more carriers to move up. The
device has become a conductor
and itsresistance rapidly getslower
as the voltage is increased. In fact
at a voltage of about one volt the
resistance becomes so low thatthe
current rises to the point where the
junction melts.

The PN junction willallow current
to fiowin one direction butnotinthe
other - it is a rectifier, but not the
same as a point contact type which
is similar to the Gallena crystal and
cat’s whisker. The PN junction is
commonly used in power supplies
where it helps in the conversion
from AC to DC and many computer

type circuits whenitacts as a switch.

| said earlier that a perfect
junction between ‘P’ and ‘N’ types
was required. If ‘P’ and ‘N’ types
are machined flat by the most
precise machinetools, then brought
together, the junction will not meet
thisrequirement. In orderto produce
the perfect junction required in
practice, the ‘P’ material is ‘grown’
on a piece of ‘N’ type by a process
of diffusion. Fig 3a shows a piece
of ‘N’ type Silicon with a small pellet
of Indium, placed on it, the
temperature is raised almost to the
melting point of the Silicon and
Indium and slowly the Indium
diffuses into the Silicon. First the
free electrons are taken up by the
holes in the Indium and then holes
appear in the Silicon and the region
becomes 'P’ type. The junction is
the boundary of the ‘P’ type within
the ‘N’ type Silicon. Fig 3b shows
the completed chip and the dotted
line represents the junction. The
‘chip’is encasedin a smallglass (or
similar) tube withleads coming from
each end. The complete device,
shown in Fig 4, measures about
6mm in length and may be marked
something like 1N4648. The next
time you use one ofthese diodes
perhaps itwon’t be such a mystery.

Pellet ot

ﬁlndium

N type
silicon

\
Disc ot
N type |

(a)

P type
silicon

. ’

G

Junction |

(b)

N type
silicon

Disc ot
N type

©RsaB DY181

Fig 3: P and N materials before and after

diffusion.
0

©~RsaB D162

Fig 4: PN diode.
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Boxing Clever with Aluminium

IN ORDER TO
@ make your elect-

ronic construction

project look like a
professional product, it is
necessary to put it in a box.
Oftenthe simplest typeto use is
plastic - a sandwich box, or
something the Christmas
chocolatescamein -but abetter
look is obtained by using metal.
Metal boxes also have the great
advantage of protecting
(screening) the circuit from
outside radio interference, and
from any accidental alterations
to its performance caused by
the capacitance of nearby hands
or metal objects.

JAB Electronic Components
manufactures a range of metal
boxes - made from 18SWG
(SWG means Standard Wire
Gauge)thick untreated plain
aluminium - in a variety of sizes
and shapes (see Table 1) and
supplied with fixing screws,
These come in five types:

Flush Fit: A simple two part
rectangular shape with slightly
rounded corners (see
photograph).

4mm Lipped End: Similar to
the flush fit, but with the lid
overhanging slightly atthe back
and front.

Sealed End: Similar to the
flush fit but with an extra fold in
the top to give improved strength
and screening.

Sloping Front Lip: These
two part boxes have a 15mm
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overhang at the top of the front
panel, with sloping sides (see
photograph). These make really
attractive cabinetsforreceivers,
transmitters and test equipment.

Free Plate: This box is made
from threeparts and is
similar to
theflush
fit but
with a
remov-
able
rear panel
secured by two screws.

Each box is covered in an
easily removed plastic film to
protect it from scratches. Note
that some of the edges of the
sawn metal can be alittle sharp
socareisneededin unwrapping
the boxes, and any roughness
needs to be filed off straight
away to remove any hazard.
Fixing screws are provided for
the lid and any detachable
panels.

Aluminium is light and very
easy to saw and drill, using
inexpensive tools. Care must,
of course, be taken with any
‘metal -bashing’jobandanyone
tackling this work for the first
time should seek the assistance
of someone more experienced.

JAB’s aluminium boxes
provide a cheap and easy way
of tidying up your home built
equipment. There is a wide
enough rangetosuit mostneeds
and it may be useful to keep a
small selection on hand just in
caseyouneeda
box in a hurry.
Thepricesrange
from £1.20 for
the JABt0 £7.70
for the AL378,
with most being
between two
andfourpounds.
Discounts are
available if you
buy ten or more

of one box. And
JAB can make boxes to your
own specification, too.

Full details of these and other
types of box, plus a wide range
of components, can be obtained
from JAB Electronic
Components, The Industrial
Estate, Rear of Queslett
Motors, 1180 Aldridge Road,
Great Barr, Birmingham B44

Putting the
Finishing
Touch to your
Home Made
Radio.

Turn to Page 8
for how to get

25% OFF

Table 1: JAB’s range of aluminium boxes.

8PB. these hoxes

|
Part No Width x Depth x Height Price |
Flush Fit Tops:
BOX-JAB 57 x 75 x 26mm £1.20
BOX-JA10 57 x 127 x 26mm £1.55
BOX-JA24 67 x 110 x 31mm £1.70
BOX-JA42 55x 112 x 38mm £2.30
BOX-JA20 76 x 114 x 38mm £1.80
BOX-JA25 76 x 140x 38mm £2.10
BOX-JA43 103mm x 74 x 42mm £2.30
BOX-JAB7 150 x 180 x 50mm £4.25
BOX-JA48 102 x 152 x 51mm £2.55
BOX-JA34 79 x 100 x 58mm £2.25
BOX-JA36 79 x 150 x 58mm £2.95
BOX-JA46 110 x 160 x 80mm £3.40
4mm Lipped End:
BOX-AL55 139 x 145 x 44mm £3.45
BOX-AL43 103 x 74 x 52mm £2.65 \‘
BOX-AL378 225 x 170 x 90mm £7.70 ‘
Sealed End: ‘
BOX-5A92 64 x 225 x 64mm POA |
BOX-SA57 170 x 120 x 70mm POA
Sloping Front Lip: 1
BOX-JS5 153 x 76 x 64mm £3.20 |
BOX-JS8 204 x 102 x 64mm £3.95 ‘
BOX-J547 100 x 170 x 75mm £4.20
BOX-JS58 200 x 130 x 50mm £5.95 |
BOX-JS67 174 x 154 x 60mm £5.20
Free Plate Box:
BOX-JP56 117 x 163 x 30mm £4.90
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Amateur Radio & The Morse Code

MORSE LETTERS
A di-dah N dah-dit
g B dah-di-di-dit O dah-dah-dah
i C dah-di-dah-dit P di-dah-dah-dit
D dah-di-dit Q dah-dah-di-dah
E dit R di-dah-dit
F  di-di-dah-dit § di-di-dit
G dah-dah-dit T dah
An original pianp key. The classic Vibroplex bug kev. Puaddle key for an electronic kever. An automatic Morse reader. H  di-di-di-dit U di-di-dah
| =— ] [«1:1.1.] -] [=—] —] [ ——[—] o—0 000 o —o/o [ = | e | I d-i-dit v di-di-di-da}l
J di-dah-dah-dah W di-dah-dah
TWO HUNDRED YEARS ago Samuel Morse was evs: PI.I S BI.I S K :af;-:;-;ial; X dah-di—di-dahah
_ _ L  didahdidit Y dah-di-dah-d
K s mp 9
born in Massachusetts, LUSA. He gave his name to y y M  dah-dah Z  dah-dah-di-dit

the dot-dash code which has been widely used in
radio communications for many years. Although
radio was not used until after his death, his code

Morse was transmitted along wires, often providing the

& computers Acomputercausendaud MORSE NUMBERS

receive Morse code, ad di-dah-dah-dah-dah
- 3 ]- - - B
MORSE KEYS HAVE been made in a number of shapes. programs are available il e

] . . . . , help you to e
. An early design, still widely used today, is shown top which can help di-di-di-dah-dah
only link between remote settlements. e ! ! ice the code. s e e a
Y left; this is known as a ‘pump’ key because of the pump- practice the ¢ jf'jf'jf'jf'ﬂf‘h
0 0 . . 1-di-di-di-dit
ing action used when sending Morse. Because it can be dah-di-di-di-dic

dah-dah-di-di-dit
dah-dah-dah-di-dit
dah-dah-dah-dah-dit
dah-dah-dah-dah-dah

ENDINGS IN MORSE

difficult to send rapid dots, several methods have been
invented to send the dots automatically. The best known
mechanical automatic key - bug key - is the Vibroplex
which is still an excellent key despite being designed 50
years ago. Nowadays, automatic Morse uses electronics

S WO 00N SNV N e

to produce perfectly timed dots and dashes. Morse can Phrases dah-di-di-di-df‘tih
: - Transmission di-dah-di-dah-dit
also be read and displayed automatically by a computer- ‘ Contact didi-di-dahdi-dah

ised decoder. And if you have a computer, there are pro-

grams which can send and receive Morse, as well as help
you practice. Despite modern technology, there’s still lots
of fun to be had sending Morse ‘by hand’ and using your
ears and brain to decode it. b v,

s oo 000 @ C|}o/—mg /|

2 LEARNING THE CODE

THE RSGB PRODUCES a book which
guides you through the stages of learn-
ing Morse and passing the test. It is
called Morse Code for Radio Amateurs
and costs £3.99 plus £1 postage from

/ oocoo o /| | | e | e | Qo oK1 o

T TAN ’ "key: i e
A PR Ve r”'+¢ - F. RSGB Sales at the address shown at
on a heavy base made of wcod, > . ; | ] the faot of this page.
metal or even marble. All of the mov- ¥ > : 1 5T i Regular Morse Practice broadcasts take
. - ! —
ing parts are metal, often brass, and - place on the 160, 80 and 2 metre bands
y using the special callsign GB2Cw; check
the knob and flange are made of an | 1.976, 3.55 or 145.250MHz during the
insulating material such as ebonite or ] evening,
plastic. The contacts are made from i Computerised
. . . . Morse practice sets
a metal which will not tarnish easily, are available from
for instance platinum. There are al- Waters & Stanton
Raiistep === ways two adjustments: the spring ten- ge:;r(‘));g??:ﬁf‘t
sion which affects how hard it is to PC, Archimedes or
press the key down, and the back-
stop which alters the gap between
the contacts.

[ === B — [.T.] o = 2000 [+] [ === R ———— [ —— B e | e |+ ] o0 [+] | i e [ | /|00 o

Spring tension-adjuster Pivot

BEC computer can
be bought from

l P Brandon (tel:
‘.- T 01244 683563).

»-s - RSGB, Lambda House, Cranborne Road, Potters Bar, Herts. EN6 3.JE
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My First Contest

hy Olga Parker;
2E1ASV

Final
assembling the 2m

stages

(144MHz) antennas.

Tumn to page 22 for
contests in March

and April 1995

14

THE 144 / 432MHZ
contest on 5 / 6
March 1994 was my

first contest - a 24-hour stint! |
arrived early at the North
Wakefield Radio Club site, in a
windswept field overlooking the
Pennines in Yorkshire. The
70cm (432MHz) antennas were
laid out on the ground, ready for
erection. What a performance
that was - heaving on guy ropes
to keep the top-heavy swaying
mast upright while the
pneumatics pushed up each
section. There was a problem
with the last section which
caused the top section to drop
down a stage. The mast for the
2m (144MHz) antennas was of
adifferent design, beingacrank-
up tilt-over tower mounted on a
trailer, and this proved to be
much easier to erect.

The radios were set upintwo
caravans, the 70cm station
being in a van kindly loaned to
us by a neighbouring radio
club. By 1400 we were all set
and ready to start calling “CQ,
CQ, CQ”. I was so excited!

ALL QUIET ON THE
WESTERN FRONT

WHAT WAS WRONG? | had
expected a cacophony of
voices, butallwas silent. Did we
have a fault in our system? No,

it was just that everyone else
was much more relaxed in view
of the time scale we were
working to. By 1430 we had
made a couple of contacts, and
so it went, very, very slowly.

OPERATING
TACTICS

| WATCHED the different
techniques of the operators.
Some rotated the antenna,
some spun the dials. One
claimeditwas statistically better
to stay on one frequency. |
did wonder what would
happen if everyone
followed that theory!

In the evening the calls
came a little quicker,
although the 2m station
was much more lively than
70cm. In the depth of the
night | got my turn and
called for more than 30
minutes before | made a
contact. Then | panicked!
My brain went to jelly and |
forgot what to say.
Fortunately my contact
was experienced at
contests and helped me
through. | was much more
proficient for the next one.
Sadlybythistime everyone
had gone to sleep, so the
radio was silent. | watched
the dawn and drank tea

while the occasional call came
through.

At 0800 the radio really came
alive again - there was a six-
hourcontestrunningatthe same
time as ours. The experis took
over.

TOTTING UP

A FEW MINUTES before the
end of the contest we developed
an electrical fault and had to
stop. We totted up the contacts,
feeling quite pleased with those
we had made to the continent,
as they would earn us extra
points.

Lowering the antenna was
traumatic:itwas a hard-hat area,
but in the end no damage was
sustained. In all, | thoroughly
enjoyed the experience, and as
a female, pensioner, Novice |
can’t wait for my next contest!

[The next RSGB 432MHz
contestis on 6/ 7 May and the
rules were published in the
March edition of Radio
Communication - Ed]

The antennas up inthe air - left: 144MHz on trailer
tower, right: 432MHz on pneumatic mast.
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MORSE CODE was
the first way in which
messages were
transmitted over radio. Before
that the Marse Code was used
on| telegraph systems using
wires and it was the first means
of electronic communication to
come into widespread use
(before the telephone). The first
system was set up between
Washington and Baltimore in
the USA in 1843.

ince these early pioneering
days of communication,
technology has made some
enormous advances: in 1904
the first valve was invented,
transistors were invented in
1949, and in the early 1960s
they came into common use,
only to be superseded in many
areas by ir?tegrated circuits.

IDESPREAD USE

NOW COMPUTERS ARE
coammonplace and they can
perform tasks which people like
Samuel Morse and many other
edrly inventors would not have
thought passible.

Despite these advances the
uge of Mdrse as a means of
mmunication is still wide-
read and there is little sign of
its use coming to an end. With
so much technology availabie
today it might seem a little
stLange that the first means of

n O

electronic communication can
still compete with systems using
the very latest in technology
and processing power.
However, it must have some
advantages otherwise it would
not be used.

IMPLICITY

HAT ARE THE advantages
of Morse Despite what many
people think, the Morse code
still has many advantages to
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hy Use

offer. The first is obvious - its
simplicity. All thatis needed is a
means of turning a radio
transmission on and off. This
can be accomplished quite
simply on most transmitters.
Radio amateurs who construct
their own equipment find this
particularly attractive.

Ifthe transmitter is to be used
only for Morse then it can be
made quite simple. There are
several designs for Morse-only
transmitters which use only two
or three transistors and are
capable of making contacts over
distances of hundreds or
thousands of miles.

Simplicity is not the only
advantage of Morse. Another
important reason for its use is
that it occupies very little
bandwidth or spectrum space.
This is a great advantage with
today’s crowded band
conditions, because it means
thatmore stations can occupy a
givenband. Another advantage
is that narrow receiver filters
can be used to cut out any
interference.

NARROW
BANDWIDTH

ITIS ALSO FOUND that
a Morse signal can be
read when it is weaker
than any other form of
signal. There are a
number of reasons for
this. Oneis becausefilter
bandwidths canbemade
very narrow. This means
that less background
noise is detected andthe
wanted signal can be
heard more easily. If
other forms of trans-
mission were used then
wider filter bandwidths
would be needed and
this would increase the

level of background noise which
might mask the signal.

Apart from this the simplicity
of Morse means that it is only
necessary to detectwhetherthe
signalisonoroffandthe human
brain can do this quite easily. A
speech waveform is far more
complicated and under the
same levels of noise it cannot
be copied (understood) so well.

ENJOYABLE

ALL THESE REASONS mean
that a Morse signal can be
copied perfectly well when other
forms of transmission canbarely
be detected, let alone
understood. Finally, many
people actually enjoy using
Morse. This is particularly
obvious where radio amateurs
are concerned. They find that
they can make contacts using
Morse with a low-power station
and a poor aerial but if they had
used SSB or FM they may not
be able to do so.

Many people also find that
Morse gives more satisfaction
than other modes. What better
reason can there be for using
Morse?

By lan Poole,
G3YWX

See 0-/-Y Radlo Vol
2:Nos3and 4fora
program to practice
Morse using a ZX
Spectrum computer

15
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B News and Reporis from Novice Licensees

Amateur Radio Soclety.

Michael, 2E0AHY, proudly displays his
ceftiticate from the North Ferriby United

/ AT THE ANNUAL
Dinner of the North

Ferriby United
Amateur Radio Society (in North
Humberside) a special cert-
ificate was awarded to Michael
Hindley, 2E0AHY, forbecoming
the club’s first Novice licence
monamm:oeen NOIDET, MiChael,
who is nine,
passed the five
words-per-
minute (WPM)
Morse test
when he was
agedonlyseven

and enjoys
using CWonthe
HF bands

encouraged by
hisfather whose
callsign is
G4VHM. The
club meets at
8pm on Friday
evenings so if
you are in the
area why not
call the Chair-

man Frank Lee, G3YCC, on
01482650410toarrange a visit.
Another club award has gone
to an old friend of D-i-Y Radio,
Margaret Snary, 2E1AQS, who
won the G6QM Novice Trophy
atthe Southgate Amateur Radio
Club (North London). The trophy
was for constructing an HF
receiver, described by the club
newsletter Bandspread as
“extremely neat”. The Southgate
ARC meets on the second and
fourth Thursday of each month
and their Publicity Officer is
Brian Shelton, GOMEE,
telephone: 0181 360 2453.

TEENAGE PACKET

BEECHLOG, THE NEWS-
LETTER of the Burnham
Beeches Radio Club (Slough/
Windsor area) mentions a
project being set up by James
Preece, 2E1AVX. He would like
to form a club - the Teenage
Packet Amateur Radio Club - of
youngsters interested in packet

radio (computer to computer
communications over the air). If
you're on packet, address any
comments to 2E1AVX@
GB7XDD, or write to him at 8
Gregory Rd, Hedgerley, Berks
SL2 3XL.

ON AIR NIGHT

FATHER AND SON Paul,
2E1DOJ, and Marc, 2E1DNM,
took advantage last December
of an offer by their Instructor
(Robert Snary, G40BE) to use
his North London shack so that
they could make their first
contacts. Using the local UHF
repeater, GB3LV, they worked
Alex, 2E1DBP; Marie,
2E1DMG; Bill, 2E1DNR and
Tony 2E1BRE, many of whom
had been trained by Robert.
Anotherinteresting contactwas
Norman, G3GUL, who helps
Robert with the course. Marc’s
interest in amateur radio came
about as a resuit of visiting the
RSGB stand at LIVE 93.

THE LOG BOOK

THE WINTER MONTHS are always good
for contacts on the lower HF bands (1.8, 3.5
and 7MHz) and conditions during the CQ
Worldwide 160m CW Contest proved
excellent. 83 countries were reported to
have been worked on 1.8MHz from the UK,
including Alaska and West Malaysia. In
addition, UK stations had contacts with 43
US states and Canadian provinces.

But the higher bands have also been
lively from time to time with even 28MHz
providing the odd opening, especially to the
South.

The VHF amateur bands have been quiet,
which is not unusual for this time of year. A

report from Eileen Mainwaring, 2W1BPS,
speaks of the difficulty of convincing an
ltalian station that'2W’ was a genuine prefix,
so a good (presumably 50MHz) contact

 FRANCE

Jacques CARRIER

35, Avenue Jules-louy, 35
93 — AULNAY-SQUS-BOIS
REF : 19051

QSLs are often comical as this French ...

was lost. The Wolverhampton two-metre
repeater, GB3BX, is now on a new channel,
R3, which has its output on 145.675MHz. If
you have 6m and you live in the South-East,
G3MEH puts out a good signal reading the
RSGB’'s GB2RS News Bulletin at 1200 on
Sundays, on 51.53MHz. He listens for calls
afterwards.

On the 10GHz band, VK5NY (near
Adelaide, South Auatralia) has worked
VKSKZ/VK6 (Albany, Western Australia) over
a record-breaking distance of 1,912km. And
Danish amateurs 02921 and OZ1UM have
broken the World record at the amazing

frequency of 145GHz (that’s 145 thousand

O

O
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B T7he Amateur Radio Spectrum: The 30 metre Band

! THIRTY METRES,
10.1MHz, is one of
! the so-called WARC

bands named after the 1979
World Administrative Radio
Conference where three new
amateur bands were created:
10.1, 18.1 and 24.9MHz. No
contests {take place on the
WARC bands soif you're one of
those who don'tlike the sudden
huge incréase in hectic activity

produced by a contest, these |

band are for you.

Thirty is the only amateur
band where telephony (speech)
contacts should not take place.
The reason is that the band is
allocated to amateurs on a

econddry basis (ie no
iqten‘erence should be caused
to the commercial users of the
band). The IARU, which co-
ordinates amateur radio
v{?rldwide, has agreed thatonly
narrow bandwidth modes such
as CW and AMTOR should be
used. Novices may only use

W (Morse).

7-05m 7-05m
e
1 To end
support

Atleast
m

Coaxial
cable

AV

(a)

7:05m

Coaxial

cabte 7.05m

(b) ©nsGR DY173

Fig 1: Simple aerials work well at 10.1MHz.

Most transistor radios with
Short Wave cover this bandand
CW can be received by adding
a simpie Beat Frequency
Oscillator (BFO) such as the
one described in D-i-Y Radio
Vol 2: No2. Or you can build a
receiver from a kit supplied by
one of the D-i-Y Radio

advertisers.
transmitter
available.
Wire aerials are simple to
build and are very effective

Simple CW
kits are also

| | at this frequency. A dipole is

about 14.1 metres long, and a
vertical and each of its radials
should be 7.05m long. See
Fig 1 and the poster in Vol 5:
No 1.

You will find the band open
to Europe—during the daytime
and to the rest of the world
after dark. For Novices, the
thirty metre band provides the
best opportunity for long
distance contacts all year
round.

BAND FACTS

Allocation: (Full A Licence) 10.10 -
10.15MHz; (Novice) 10.13 -

| 10.14MHz. Activity: CW 10.10 -
10.14; Data 10.14 - 10.15MHz. |
Note that unattended stations
should not use the band.

248-250GHz.

‘ HF DX reported in December, January
‘ and FeTuary included: 1.8MHz - A71CW _

(Qatar)| EX8W (Kirghizstan) JASBJC |

(Japan), P49l (Aruba); 3.5MHz - J87CO
‘ (St Vincent), 4K8F (Azerbaljan); 7MHz -
ZP6CW (Paraguay), J75A (Dominica);
10MHz - ZL3SF (New Zealand); 14MHz -
YISCW (Iraq); 18MHz -UF6AM (Georgia);
21MHz ' TU4SR (lvory Coast); and 24MHz

~UA1QV (Russia).

The coming Spring will see a return

Megahqrtz) over a distance of 11km. The
145GHz band is the second-highest
available to amateurs. The highest is at

THE LOG BOOK

Zealand,

to good HF conditions, particularly over
North-South paths - Spring and Autumn
are best for hearing Australia/New
for instance. The improved
weather should lead to increasing portable

activity on the VHF, UHF and Microwave
Bands.

The CQ WPX SSB Contest takes place
over the.48-hours of 25/26 March and is all
about working as many different callsign
prefixes as possible. You'll find some

. . and this American one show.

WDBKBW

extraordinary callsigns in use and a useful
guide to their whereabouts is the RSGB Call
Bookif you have one. Orthere’s abrand new
publication, The RSGB Prefix Guide which
givesthe very latest prefixes in use by special
stations and new countries. The RSGB Call
Book costs £10 plus £1 P&P, or the RSGB
Prefix Guide costs just £4.75 post free, from
the RSGB - see address on our cover.
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nother Look at Tuning

By Ken Smith,

B3JIX

YOU WOULD
@) THINK ‘tuning-in’
was something

exclusively to do
with operating a radio, but the
idea came much earlier than
that.

SOUND WAVES

MUSIC GAVE RISE to the
meaning of tuning. Musical
instruments need careful tuning
to pitch and special forks have
aiways been used to set the
notes. Youcan seeinmuseums,
beautiful sets of tuning forks
with C, C#, D etc, written on
them.

Pitch in music equals
frequency. Each note coded
C, C# and so on, has its exact
characteristic frequency.

Yourear has a sensitivity over
the range of pitch of audible
sounds, similar to that shown
graphically in Fig 1. Thus for
greatest sensitivity in receiving,
forexample, CW Morse signals
youwould setthe Beat Oscillator
in the receiver to give a note at
around 1 to 3kHz. Your

subjective ‘feel’ for a particular
note that you find comfortable,
is the usual reason for where
you set the BFO. I've found
most people choose a frequency
around the optimum.

A cpil cohnectid across a capacitor as shown here, oscillates ataset

frequency, actording to the size of the L and the C.

18
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RESONANCE

©RSGB DY164

TUNING IS closely =
connected with
resonance. For
simple purposes, you
can assume these
mean the samething.
But all I've done, is
shifted your question

3
(=
T 1T 1T 7T 17

dB above threshold ot hearing

to: “Well, what is res- 20(-100tmes N
onance?” I I >

60 [-Miltlon timess
30}-1000 times
£

Ll Illlllll Il

Often, most of us
first meet resonance

100Hz 1kHz

through mechanical

effects. As small
children, we see a
clock  pendulum

swinging - or our-

selves swinging in the park.
Thenif we carry acup of tea for
mum, the tea soon starts see-
sawing in sympathy with our
walking - and slops overintothe
saucer. Then we notice the car
vibrating or juddering when the
engine revs uptoacertainpitch.
We call all these things
resonances. You could say
when the frequency coming in
reaches the natural tuning, a
large vibration occurs. We see
this in all resonant systems.

CAPACITORS AND
INDUCTORS

THESE EFFECTS all arise in
electrical devices and circuits
as well. Sir Oliver Lodge (who
also became one of the first
RSGB Presidents), realised
resonance would take place if
capacitors (he used Leyden
Jars!) were connected across
an inductance coil. He called
this effect syntony and Marconi
and other wireless telegraphy
manufacturers had to pay
royaities to use it. Later, Marconi
bought the patent rights.

So why does a capacitor with
an inductor ‘tune’?

One of the best ways you can

Fig 1: The way our ears work shows that we find very low
and very high frequency sounds inaudible. the most
sensitive pitch occurs around 1 to 4kHz. Notice the
strength of a sound at the ‘threshold of hearing’ has to
be about a million times bigger at 30Hz than at 1kHz.

understand this and be
scientifically accurate into the
bargain, istoseethatresonance
ortuning involves an oscillation
of energy back and forth.

Aha, you say, here we go,
energy might be as abstract an
idea as the one we are trying to
explain. True, but for now all we
need is the idea of Kinetic
energy, like that in a rotating
fiywheel or in a pendulum
whizzing through the bottom of
its swing; and that of stored
Potential energy, like that in a
stretched spring or in a
pendulum stopped foraninstant
at the top of its swing.

You probably already know
that both capacitors and
inductors store electrical
energy. A charged capacitor
stores electrical potential
energy. The static voltage
acrossitsterminalsis ameasure
ofthis. Inductors store electrical
kinetic energy by virtue of the
current flowing through them.
This means that when you
connect a charged capacitor
across an inductor, like the
circuit shown in the photo, it
discharges its potential energy
into the inductor where the
energy appears as kinetic. This

D-I-Y RADIO March-April 1995



@ l-_D-,'-i_:.Y Technical Feature

erjergy then goes back into the
capacitor, charging it again -
th inthe reverse direction, and
sqQ on. The energy oscillates
bélCK andforthata characteristic
rate called the resonant
frequency. The coil and
capacitor together form the
familiar tuned circuit.

| imagine readers already
know that capacitors have a
size unit ¢alled a Farad and
inductors have one called a
Henry - or do you? Well, let's
say you know it now. But units
aren’t much use unless we can
use them. Units? Ah yes, that
means quantities and quantities
mean calgulations . . .

FREQUENCY
ALCULATIONS

NOW FOR SOME REASON,
calculating things is an activity
that's notvery popular, (I wonder
why?) Yet let's have a go.

The frequency of a coil and
capacitor forming a tuned circuit
depends on the size of both the
pacitor (in Farads) and the
coil (in Henries). The formula
which relates the resonant
frequency - which we will label
wjth the symbol f in Hz, and the
inductor L (Henries) and C
rarads) is:

—_
b o |

fl'

1
—ZnJE
The f is the number of Hertz
(which as we noted is the

frequency). Thelittleristhere to
remind us of resonant. The
peculiar number = (pi, about
3.142) comes from the
properties of circles. The L and
C multiplied together produce a
number inside the square root
sign (¥) whichis underneath the
divisionbar . Thismeans
thatas eitherorboth Land C get
smaller, f_gets larger or as we
say, higher.

The units of Henrys and
Farads are far too large for
tuning circuits for radio
frequencies. It is far more
common to use the microhenry
(symbol uH) and the picofarad
(symbol pF) for inductors and
capacitors at radio frequencies.
(A micro = millionth part and a
pico is million millionth part).
The frequency is usually given
in Megahertz (symbol MHz). (A
mega = a million).

Now while all this might seem
rather complicated it leads to a
simplification of the way the
resonance formulais used. The
formula is slightly modified so
thatit can be used with the units
just described:

¢ 1000
J Zns/E
L =pH; C=pF; f = MHz.
Using this formula, what is
the resonant frequency of a 75
microhenry coil in parallel witha
100 picofarad capacitor?
Putting the numbers into our
formula:

Receivers

ﬁixgc,o(@o@ 00

Aerial tuners

©RSGE DY165

Dip oscillators
and absorption meters

|

radios themFelves, or test instruments.
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ig 2: Tuning forms the basis of nearly all radio equipment, commercial, home-made,

1000

fe——
6.283x,/75x100

Giving a resonant frequency
1.84MHz, which is in the
amateur Top Band frequency
allocation. This simplified
formula allows us to make the
calculation without having to
keep track of the millionths and
the millions.

The most practical use of
making resonance calculations
is to ensure that the resonant
frequency of the circuit you
indend to build is close to the
frequency you indend to use. In
practice there will be a small
change in the frequency of the
tuned circuit when it is
connected into a project
because of the capacitances
and inductances of the circuits
external to the tuned circuit.

ELECTRICAL
OSCILLATIONS

THE ELECTRICAL oscil-
lations that go back and forth
at the resonant rate when
something has started them up
in the coil and capacitor
connected together, gradually
die away because of the
resistance in the wire. There
might also be a radiation away
of some of the energy, as radio
waves. The job of the transistor
in, say, a transmitter oscillator ,
or in a receiver local oscillator,
is to maintain the level of
oscillations constant at the
frequency set by the tuning. It
does this by giving the circuit a
little ‘kick’ - rather like how
someone gives a child on a
swing a little ‘push’ - at the right
moment.

So you see tuning is used in
many radio applications, see
Fig 3. So next time you listen to
asignal, imagine the oscillating
electric charge going back and
forth in the transmitter L and C
circuits, radiating off the aerial
and setting up sympathetic
oscillations in your receiving
antenna.
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| Simple Toneburst

By Robert 7 TR __S'_'
Snary, G4OBE e

IN THE UK AND
§ ACROSS Europe
- there are many

repeaters which
are primarily intended to
improve the range of mobile
operators. On 70cm FM they
also tend to act as centres of
activity where Novices are quite
often assured of a contact.
These repeaters need an
access tone to switch the

51
{see Fig 3)
o ¢

12k

XR445
XL1

Cct c2

+12v
on Tx

R2
150k¢ Ao
0w
RI

il I

C4
Cc3 .Jt" =

4u? RVI
10k

[T

©nseBs DY187
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FlT 1: Téneburst module, circuit diagram.

transmitter from standby
before use; this can be either a
CTCSS tone (for more details
see the RSGB Call Book) or a
single frequency tone burst.

The toneburst was the first
method used and is still fitted to
all UK repeaters. The tone,
which is at the start of the
transmission, is a frequency of
1750Hz lasting for about 0.5
seconds. Most commercial sets
come with a toneburst circuit
fitted but if you are using an ex-
PMR set which has been
converted for the amateur
bands, then this facility is not
usually available.

CIRCUIT
DESCRIPTION

THE CIRCUIT IS shown in
Fig 1. The tone is generated
from a ceramic resonator
(XL1) which is used to provide

the frequency
control element in an oscillator,
the output from the oscillator is
divided by 256 to generate the
1750Hz tone.

The IC (integrated circuit)
which is used contains both the
oscillator and the dividers. The
ceramic resonator is actually
designed to operate at 455kHz
but in this circuit we want it to
oscillate at 448kHz (1750Hz x
256) so the two capacitors C1
and C2andresistor R1 are used
to pull the resonant frequency
tothe value we need. Inorderto
get the tone to last for the 0.5
secondsthatwe need, capacitor
C3 and resistor R2 are used to
contro! the reset pin. This is

_held low until the capacitor is

charged sufficiently to force the
IC to reset and the output is
stopped. When the supply
voltage to the toneburst is
switched off, diode D1 dis-
charges the capacitor (via
resistor R3) ready for the circuit
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to be used again. ] ‘
he output of : 5Componen1t05|de ot boe:;d -
the IC is taken via sfoo060000000000000000 8
th variable Bloooo0oooofelo . socwos| **
resistor (RV1) ggzz°°,°° CEACORIITND
and capacitor C4 o — o:
tothemicrophone Flooo
connection of the Gjoioo
transmitter. RV1 Hjooo
is sed to control j ‘; ‘;g :
the level of signal "
fedinto the trans- Lwloooooooo
mitter and should M|CC$ 0106600 6o Q0
be adjusted SO N[00 0 0000000600000 000

| =Cutincopper

The output of
the tone burst
circuitgoestothe
microphone lead
(in parallel with
the microphone)
and the 0 volt
connection
(battery or supply
negative lead)
goes to a con-
venient earth
connection. In
order to adjust

=Veropin
=Link

track D5, ES,
F5,G5,H5,15,
J5, K5
K8,F9,813

©RsGB DY1686

that the output
from the tone-
burst is/| not
distorted.

CONSTRUCTION

THE CIRCUIT IS VERY
conventional in its layout and
is |built on Veroboard for
simplicity (Fig 2). The first step
is to make all the track cuts
as|shown in the diagram and
then to solder in the |C socket,
wirelinks andthe three Veropins.
Once this is done you can
solder in the resistors,
capacitors and the diode,
making sure that you solder in
diode D1 and capacitor C3 the
cofrect way round.

The final component to be
Idered is the ceramic
sonator which should be
dered in quickly to prevent

SO
re
SO

+ve

on Tx
O
SPST

S1

Output to
mic connector

Toneburst
module

(a)

Push to
make

L
S1 | +
Toneburst ?::ﬁ:t T
module connector !

=

9V PP3
battery

©nsas Dvise (b)
Fig 3: Tonebutst module: Two alternative

switching arrangements.
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Fig 2: Veroboard component layout.

any heat damage. Once this is
done then you should check the
board for any dry joints and
solder bridges or splashes and,
once satisfied that all is correct,
you can insert IC1 into the IC
holder.

TESTING

THE VARIABLE RESISTOR
should be set to half way and
the output connected to eithera
sensitive earpiece or an
amplifier (the Novice Audio Amp
is ideal for this) and power
appliedtothecircuit. Youshould
hear atone which lasts forabout
0.5 seconds. If there is no tone
then the most common
problems will be eitherdiode D1
soldered inthe wrongway round
or a dry joint; if the tone is
continuous then there may be a
dry joint affecting either pin 12
of IC1 or resistor R2.

Once you are satisfied that
the tone burst is working you
need to connect the supply lead
to a point which is positive
when the set is transmitting.
The toneburst is only required
with repeaters and switch S1
(toggle switch) disables it when
it is not needed (see Fig 3a). If
you do not want to modify
your set then you can connect
the supply to a 9 volt battery
and just have a Push to Make
switch that you press when
you require the toneburst (see
Fig 3b).

the variable
resistor you
should either
monitor your transmit signal with
another receiver and adjust the
variable resistor for an
undistorted tone, or ask
someone else to check for
you.You will not be popular if
you set up the tone while
transmitting on the frequency of
your local repeater. The tone
only lasts 0.5 seconds, but if
you want to make it last longer

during testing then you can KIT OFFER
temporarily short-circuit pin 12 g gur gt of parts

ofIC1togroundforacontinuous  guananie from JAB

tone; of course this short must
be removed once testing is
completed.

(see helow) at
£3.30 pixs £1 rer

Is

COMPONENTS

Resistors - All resistors are 0.25 Watt 10% Tolerance.

R1 1M

R2 150k

R3 12k

RV1 10k Horizontal Preset

Capacitors - All capacitors should be 16 volt working or
higher.

C1,C2 1nF Disk Ceramic
Cc3 4.7uF Tantalum Bead
C4 47nF Disk Ceramic
Semiconductors

D1 IN4148

iC1 4060

Additional items

XL XR455 455kHz ceramic resonator

Veroboard Any convenient size

Switch Push-to-Make if you do not want to modify
your set or Single-Pole Single-Throw if you
are installing the toneburst inside your set.

3 Veropins

16-Pin |C Holder

Connecting Wire

Components are avallable from JAB Electronic

Components, 1180 Aldridge Road, Great Barr,

Birmingham B44 8PB.
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trouble understanding articles.
Living in southern Spain, ‘radio- ™ - —a 3
wise’ | am quite isolated. Thus, | | M A R - A P K '
<—=don’t understand, for instance,
‘radio frequency mixing’ as a MARCH
concept. | have no way of finding _
KfJep sending ypur letters and photographs to: \ out and most of your articles . A s
. 18 All Formats Computer Fair
The Editor, D-IY Radlo, RSGB, Lambda House, Cranborne Road, Potters Bar, assume gemo knOW|e,dge and are i
not aimed at total beginners (sepoppesic)
Hdrts, ENG 3JE, and we will send a pen to the sender of each letter published. " g . 16 All Formats Computer Fair
Afeatureinthe January/February {ase opposite)
KEEN 'l'o PHOGHESS ISBLE h;su;spwed MRty Tng P 19 Norbreck Amateur Radio &
up a ipole antenna as ave Computer Exhibition, Black-
| AM TEN years oid (nearly eleven). sufficient space. However, | have pool. Details tel 0151 630
My brother Howard and | are WO basic queries. Firstly, what 5790.
interested in radios and have both Material should the antenna be 24 King’s College London Radio
made our own crystal set radios made from? Should it be copper or and Communication Day (See
: 1 ; News page 3).
We often listen to our dad’s radio ©@n | use ordinary steel wire? pageld
: Secondly, with regards to the co- 23125\, ([EQiFMSSEledntsstalnss
and write down the channels that Y g REUrE&AtthIBoRUSIPOTE: |
i ot ial cable, are both the conductor ] .
we listened to. Sometimes we hear  8X1a ; L for each new callsign prefix
people speak to the coastguard. (centre) and the braid connector to worked. Bands: 1.8, 3.5, 7, |
We have a yacht which has a radio. the aerial point on the receiver or 14, 21 and 28MHz. |
We have walkie talkies butwe soon  Just the centre wire? | would 25  All Formats Computer Fair
hope to talk on the proper radio. appreciate an answer. Also, is it (see opposits)
A possible for me to buy back issues 26 Ali Formats Computer Fair
Russell Tribe of D-i-Y Radio? (see opposite)
VALUE FOR MONEY e ST APRIL
[We try to include articles for the
| ENCLOSE MY renewal cheque. beginner as well for readers who i All| lrSTARs 'Eorpiier- halF
Once again, | thinkthatD-i-Y Radio  are more experienced and | am (Sfe opposite) _
magazine is good value and really sure that you will understand o ge:;’:;‘:s’;e;”mpmer Relr
does help one to understand radio  ‘mixing’when you have learnt more :
. - 4 QRS Cumulative Contest.
etc. of the basics. Antenna wire should Slow Morse on 3540 to
R C Butcher be copper preferably. The centre 3580KHz, 1900-2030 UTC.
wire of coaxial cable should go to 8 All Formats Computer Fair
A PLEA FROM SPAIN the ‘aerial’ connection on your (see opposite)
receiver but it is also important to 9 All Formats Computer Fair
| AM CURRENTLY subscribing to  connect the braid to the ‘earth’ (see opposite)
D-i-Y Radio. As an absolute terminal. Backissues are available 9 White Rose Rally, Leeds
beginner, | enjoy it but often have  to subscribers at 25p each - Editor] :—'gg’;;ss“y' Details tel 01973
9 1st 1.3 / 2.3GHz Fixed and
SWL Contest, 1700 - 2100
- UTC.
Amateur Radio and the RSGB 8 Closngate oreriryto uns
Novice RAE
‘RADIO AMATEURS are qualified radio operators The Society looks after the interests of radio 15  All Formats Computer Fair
who are licensedto talk to other operators, often  amateurs throughoutthe UK. Talks between the (see opposite)
In distant countries, from their own homes. RSGB and the Government's Radio- 18 ?” F°’ma‘§t ;3°"‘p“‘e’ Fair
T ae 3 4 . > Ssee opposite
Amateur radio is a hobby for all ages but itis communications Agency have resulted in the pp_ .
ﬁfe ; p = . 3 22 International Marconi Day
difterent from CB radio because a very wide  popular amateur radio Novice Licence. Special Event Stations
variety of frequencies (wavelengths) canbe used, in particular the RSGB is keen to encourage 22 RSGB Headquarters Annual
and contacts can be in different ‘modes’; by the experimental side of electronics and radio, Open Day. Details tel 01707
Morse code or teleprinter, between computers  and the Society's monthly magazine. Radio i B! ]
or even|television. Many amateurs build all or  Communication is sent free to all members. o S fgnsEs yalRir #Esic B
Computer Show, Swansea
part of their station equipment. We’'re having lots of fun with-our hobby, so why Leisure Centre. Details tel
The Radio Society of Great Britain (RSGB)  not join us? 01792 404 422,
is the national society for all radio amateurs if you would like more information on the 23 Low Power FgEd Contest,
| 4 SN i : . 0700-1100UTC. 3510-3560
{transmitters and listeners) in this country. ithas RSGB or the Novice Licence, write for an KHz and 7010-7040KHz CW.
tver 30,000 members, including many in  Information Packtothe address below (enclosing 5W max output.
bverseds countries. alarge stamped self-addressed envelope). 23 All Formats Computer Faif
(see opposite}
RSGB, Lambda House, Cranborne Road, Potters Bar, Herts EN6 3JE. 28 QRSCumulative (seeabove)
22 D-I-Y RADIO March-April 1995




VEERAY

DI-DI-DAR-DAR-DI-DIT
WIN: Understanding
Basic Electronics

OUR TOP PRIZE this time is this 300-
page book from the American Radio Re-
lay League (ARRL). Full of illustrations,
Understanding Basic Electronics explains
electronics in an easy to understand way
which will appeal to both the absolute
beginner and the more experienced.

’—UND_ERSTANDING }

ECTRONICS |

1st Prize: A copy of Understand-

ing Basic Electronics.

2nd Prizes: We have five free-size
T-Shirts for the runners

up.

THIS EDITION FEATURES the Morse
Code so our competition is a Morse mes-
sage for you to decode. Itis written not as
dots and dashes, but as dits and dahs
which is the way Morse sounds.

Khd ! ‘tt |
Di-dah-dit di-di-dit dah-dah-dit dah-di-di-dit di-di-di-dit di-dah di-di-dit di-di-dit di-di-dah
di-dah-dah-dit di-dah-dah-dit dah-dah-dah di-dah-dit dah dit dah-di-dit di-dah dah-dah
di-dah dah dit di-di-dah di-dah-dit di-dah-dit di-dah dah-di-dit di-dit dah-dah-dah di-di-dah-
dit dah-dah-dah di-dah-dit dah-dah-dah-di-dit di-di-dah-dah-dah dah-di-dah-dah dit di-dah
di-dah-dit di-di-dit

Send your decoded message on a postcard or the back of an envelope to: The Editor,
D-i-Y Radio, Radio Society of Great Britain, Lambda House, Cranborne Road, Potters Bar,

Herts EN6 3JE. The winners will be announced in the July-August edition of D-i-Y Radio.

r—-----—
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 FREE |

l EnTRY FOR ONE D-i-Y Rapio l

ALL FORMATS COMPUTER FAIRS take place throughout the UK. The
events scheduled for March and April are listed below. Opening times are 10am
to 4pm and admission costs £4 per adult (£2 after 2pm), £2 for a child and
wheelchairs users get in free. But you can get in FREE by cutting out the ticket
(left). On sale at these fairs are CDROMSs, Pentium motherboards, public domain
and shareware programs, games, second-hand computers etc. The events are:

| SUBSCRIBER AT ANY ONE ALL I Sat 18 Mar Haydock Park Racecourse, Jen 23, M6.

I Formats Computer FAIR HELD I Sun 19 Mar NAC (Royal Showground), Stoneleigh.
DURING MARCH OR APRIL. Sat 25 Mar Courage Hall, Brentwood, Jcn 28, M25.

| WORTH UP TO £4 I sun26mar Tolworth Recreation Centre, A3 Surbiton.

I GOkl cRE GUTVANBITAND I Sat1 Apr Northm"nbria Centre, Washington.

I IT IN AT THE DOOR FOR FREE Sun 2 Apr Woodside Hall, St George’s Cross, Glasgow.
ADMISSION. Sat 8 Apr Haydock Park Racecourse, Jcn 23, M6.

| PHOTOCOPIES OF TICKET NOT g Sun 9 Apr Royal Baths Assembly Rooms, Harrogate.

I ACCEPTED. < Sat 15 Apr Bassetlaw Leisure Centre, Eastgate, Worksop.

REDEMPTION VALUE 0.00001P X sun16 Apr
L-------J 8un23Apr

D-I-Y RADIO March-April 1995
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National Motorcycle Museum, Jcn 6, M42. &
Tolworth Recreation Centre, A3 Surbiton. %
/s
'

HERE ARE THE WINNERS
of our Block Diagram Com-
petition (Nov-Dec 94 is-
sue).

1st Prize: Duncan Goodall,
2EOAFQO, of Horsham, W
Sussex, wins the Netset
SWR meter.

2nd Prize: Simon Pedley of
Kingsbridge, Devon, winsan
RSGB Call Book.
3rd Prizes: A A Rose of
Maidenhead, Berks, and
Mark Bean of Sudbury, Suf-
folk, win RSGB Diaries.
The answer, by the way,
was that the block diagram
represented a Superhetero-
dyne (superhet for short)
Receiver.

Special Offers

Every D-i-Y Radio includes
a special offer. This issue’s
offer appears on page 8.
To take advantage of /
the offer, send this

corner token

with your Y

/
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ALINCO

Where in the World
will you find Better?

ALINCO is distributed in the UK by: Tel 0702 206835

WATERS & STANTON ELECTRONICS




	DIY Radio002.pdf
	Page 1


