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AMTRONICS (TONBRIDGE) G4 SYZ
THE AMATEUR RADIO SPECIALISTS IN KENT

CLOSED MONDAYS: 9 TO 5.30 TUES TO SAT

FDK NEW M725X 2m FM
25w RF output
144-148 MHz
121/2/25 KHz steps
Up/Down Mic
Control
70cm Option
Mobile bracket/mic

FDK NEW M750XX 2M FM/SSB/CW

20w RF output
144-148 MHz
5 KHz/100 Hz steps
Up/Down Mic Control
70cm Option
Mobile bracket/mic

YAESU FT 290 2m multi portable £269.00
Mounting tray, charger, speaker, mic, linears ..P.O.R.

NEW 203R 2m FM hand-held
FT 208 2m hand-held £199.00
FT 708 70cm hand-held £179.00*
FT 790 70cm multi 1 watt £249.00*

JAYBEAM full range inc LW5 £14.00, LW8 £17.82,
LW10 £24.00

5 X/Y £28.00, 8 X/Y £35.65, 10 X/Y £46.00

MET full range inc non metallic mast 1.5m £17.25

FAST MAIL ORDER
Access, Visa, Postal Order, Cheque. Instant HP for
callers to the shop (bring you licence).

FDK 750XX, 725XX AND EXPANDER IN STOCK
Send large SAE for full lists

WE ALSO SELL:
Jaybeam, Bnos, Drae, Fortop (ATV), Azden, Adonis, Met, Datong, Uniden Amateur, FDK, Yaesu,
Oscar, Diamond, Sagant, Spectrum Software, RSGB Books and Maps. Also large selection of
polls clamps, masts, cable -connectors, lashings etc.

* WHILE STOCKS LAST

The new Uniden Communication Receiver CR 2021
with these outstanding features:
compact and lightweight
 Frequency Range:

AM/SSB (USB & LSB)/ CW 150 kHz to 29 999 kHz
FM 76 mHz to 108 mHz

AUTHORISED

SPECIAL OFFERS
YAMOTO ROTATOR takes up to 8 element 2
metre beam. Uses 3 core cable, in line and
neat controller £40.00

ALINCO EMR 400 ROTATOR similar spec to
KR400. Takes large 2 metre beam etc.
£79.00, lower bracket £14.00

GLOBAL MINI CLOCK Rotate the Globe:
London and Country zone time. Special price

£45.00

 maximum sensitivity
 direct, manual scan or memory tuning
 LCD display
 a sleep timer £179 inc P&P

FORTOP B.N.O.S. ADONIS
Convertor £26.95 1-100 Linear £172.50 Safety Mic £43.25
70cm TX £149.00 3-100 Linear £172.50 Safety Mic £28.95

YAESU 70cm TX/RX £169.00 10-100 Linear £149.50 503 Mic £47.50
Cy 24cm TX £199.00 25 amp PSU £125.45 303 Mic £36.50 VISA

41811111111118111

8 TOLLGATE BUILDINGS, HADLOW RD, TONBRIDGE. TEL: (0732) 361850
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SAFETY IN THE SHACK

Some of the constructional projects
described in R & EW and other magazines
refer to additions or modifications to
television receivers, communication
equipment and other items that may be
under guarantee by the manufacturer.
Please remember that any alterations or
addition to the circuit may invalidate the
guarantee.

We prefer that each constructional
project contains its own power supply or
battery. A constructional project will
occasionally describe how the power
supplies of any equipment may be used to
supply the circuit of that project. In these
circumstances, please ensure that the
power unit in the equipment is adequate to
provide the additional load current that will
be necessary and, in all cases, check that
the equipment mains fuse is correctly rated
to protect the apperatus from damage.

Safely in the shack, please, at all times.
Use good practice in your constructional
work as we want you to be around to enjoy
R & EW in the future! Thank you for reading
this caution, now go ahead and build one
of your projects

COVER PICTURES
Top left: Amplicon Digital Panel Printer
Top right: Helping Hands
Centre left: Yaesu FC-102 courtesy of
Arrow Electronics
Centre right: Micropatch
Bottom: Talking DFM
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PRODUCT
NEWS

Featured on these pages are details of the latest products in communications, electroinics and
computers. Manufacturers, distributers and dealers are invited to supply information

on new products for inclusion in Product News
Readers, don't forget to mention Radio & Electronics World when making enquiries

EXTENDED OSCILLOSCOPE
The versatility and scope of

the Farnell DTS12 dual trace,
12MHz bandwidth digital stor-
age oscilloscope have been
greatly increased by the
introduction of an IEEE488
bus version and an X -Y plotter
version.

The former enables the
DTS12 to be interfaced to the
bus, configured as a 'talker',
so giving access to the 1Kbyte
of data that represents the
stored waveform. Connection
is via a standard bus connec-
tor on the rear panel of the
oscilloscope. This version,
designated the DTS12B, is
sold with the oscilloscope
configured as bus address 5
(a talk only address - ASCII
character E) but, if required,
this address can be changed
by use of internal switches.
Buyers are supplied with sam-
ple programs for use with
popular minicomputers.

Analogue X -Y outputs are
provided by the X -Y plotter

version, the DTS12P, which
allows the oscilloscope to
interface with an X -Y or Y -T
chart recorder thus giving a
'hard copy' of the stored
waveform. Outputs are avail-
able via 4mm sockets on the
instruments rear panel and
consist of 'Plot Y', 'Plot X',
'Pen Lift' and OV signals. The
'Plot Y' output provides the
calibrated amplitude of the
stored waveform and the 'Plot
X' output provides a cali-
brated timebase. The plotting
speed of both outputs can be
varied using the DTS12P's
main timebase switch. When
used in conjuction with the
appropriate recorder input,
the 'Pen Lift' output allows
the pen to be automatically
lowered and raised at the
beginning and end of a
sweep.

Farnell Instruments Ltd,
Sandbeck Way, Wetherby,
West Yorkshire. LS22 4DH.
Tel: (0937) 61961.

NEW SOLDERING IRONS
Astralux Dynamics Ltd has

complemented its range of
PCB assembly components
with a range of lightweight,
temperature -controlled,
soldering irons with inter-
changeable tips.

Designed for general-pur-
pose use, JCB Pencil Line
soldering irons feature a wide
range of interchangeable
long -life tips of various
shapes for every PCB and
connector soldering job in
laboratories and repair work

shops, and on production
lines. Every other part of each
iron is also replaceable.
Other features include a
high -efficiency heating sys-
tem in which the heating
element is inside the tip.

The tips comprise a copper
centre with a solid copper
head for maximum heat trans-
fer, and are iron clad. Oxidisa-
tion is minimised by a protec-
tive chromium -plated outer
layer that covers the entire tip
except the soldering surface
which is pre -tinned.

Three sizes are available.
The smallest, the 11 -watt
model 14N, reaches a temper-
ature of 350°C in 50 seconds
and weighs only 18.5 grams
less cables, and 100 grams
complete and packed. A 24W
model, the LK 30 reaches
380°C in 50 seconds and has a
total packed weight of 120
grams. The largest model, the
26W LK 40, reaches 410°C in 50
seconds and weighs 122
grams complete. A wide vari-
ety of accessories for cable
work and soldering/desolder-
ing integrated circuits is
available.

Astralux Dynamics Ltd, Red
Barn Road, Brightlingsea,
Colchester, Essex. C07 OSW.
Tel: 0206 30 2571.

RANGE OF CASES
BICC-Vero Electronics has

introduced a new Ambassa-
dor range of cases which
conform to IEC 297 and pro-
vide complete compatibility
with all 19 inch equipment.
The range has been designed
to offer maximum flexibility
combined with robustness
and to satisfy modern
demands for soft -line styling.

Eight standard sizes, ran-
ging from 2U to 9U heights,
are available within which are
combinations of half width
(42HP) or full width (84HP).
Depths of 260mm or 360mm
have been selected to match

user demand for this type of
enclosure.

The Ambassador case fea-
tures simplicity in assembly
and ease of top access. The
top and bottom covers are
assembled to four corner
mounting brackets by use of
side infills which serve as
carrying handles and make
the covers captive upon tight-
ening retaining screws. Top
access is achieved by simply
releasing the retaining
screws which enables the top
cover to be removed.

The rear panel and base are
ventilated to allow for cross -
flow cooling and the base
cover is equipped with four
non -slip feet, the front two of
which have a tilt feature to
improve front panel viewing.

BICC-Vero Electronics Ltd,
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton SO3 3LG. Tel:
(04892) 81424/5.

DIGITAL MULTIMETER
Electronic Temperature

Instruments have a new 2800
Series Multi -meter which has
a total of 28 different ranges
for checking voltages, cur-
rent, resistance, and includes
a diode test.

There are six marked func-
tions to choose from: dc and
ac voltage, each with five
ranges; dc and ac current,
each with six ranges varying
from 200 ohms to 20M ohms,
and a safe diode test using a
one milliamp current with a
readout in millivolts. All of
these functions and ranges
are completely and automa-
tically protected.

The instrument also has an
overload fuse protection on
its current range and can
withstand a 3KV surge. Addi-
tionally, the resistance
ranges are shielded against
over -voltage and when the
top limit of any chosen range
is exceeded, the multi -meter
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PRODUCT NEWS
automatically shuts down and
signals over -range. It automa-
tically indicates polarity when
measuring dc, automatically
zeros all ranges and automa-
tically warns of low battery
power.

A high contrast LCD gives
an instant, straightforward
readout in 12.5mm high num-
bers, with an accuracy which
is usually half a per cent for
the finer ranges and rarely
exceeds one per cent even on
the coarser ranges and that's
an accuracy the instrument
will maintain. Price £55.00
complete with case and test
leads.

Electronic Temperature
Instruments, Highdown
Works, Highdown Avenue,
Worthing, West Sussex. BN13
1PU. Tel: Worthing (0903)
690750.

SOLID STATE ILLUMINATOR
An advanced single chip

solid state LED lamp which
offers the advantages of a
high on -axis luminous inten-
sity together with a wide
viewing angle and a colour
choice of high efficiency red
(MK9160) or yellow (MK9360)
is available from United Com-
ponents Limited.

The LED chip itself is fabri-
cated from a high efficiency
gallium arsenide phos-
phide/gallium phosphide
material which emmits a peak
wavelength of 634nm
(MK9160) and 585nm
(MK9360). It is capable of
providing 200 milli lumens
(1400 microwatts) with a for-
ward current of 100 milliamps.
The lamps are supplied with a
clear lens and the anode lead
is longer than the cathode
lead to identify polarity.

Maximum power dissipa-
tion at +25°C lead tempera-
ture is 300 milliwatts and
overall operating tempera-
ture range is -40°C to +85°C.
Peak forward current is 1 amp
(max) and reverse voltage
that can be tolerated is 6V
(max).

United Components Ltd, Vic-
tory Electronics Division, Unit
Seven, Crown Way, West
Drayton, Middlesex. UB78PS.
Tel: 01-573 6622.

TABLE TOP POWER SUPPLY
Canadian Instruments &

Electronics Limited have
been appointed the UK stock-
ing representative for the

EPROM COPIER
With a recommended retail

price of only £175.00 + VAT,
the Memco 2000 is a cost
effective stand-alone EPROM
copier that is simple to oper-
ate and needs no specialist
training. It is ideal for produc-

engineers
computer

tion use, service
and the home
enthusiast.

Microprocessor controlled

and mains operated, it can
copy the following EPROMS:
2716, 2516, 2732, 2732a, 2532,
2764 and 27128, with full
check, copy and verify facili-
ties.

L K S Systems Ltd., Building
G, Abbey Mill, Abbey Mill
Lane, St Albans, Herts.
AL3 4HG.
Tel: St Albans 55084.

range of power supplies
manufactured by Elektro-
Automatik of West Germany.
One interesting product from
the range is the EAPS1501
Table Top Power Supply Unit.
This unit, which measures 66 x
112 x 70 millimetres, has a full
stabilised output variable
between 21/2 to 15V and 0.2 to 1
amps. It incorporates full
electronic short circuit pro-
tection and operates off nor-
mal 240V 50/60Hz mains sup-
plies. It is supplied complete

with 11/2 metres of mains
cable.

The EAPS1501 is ideally
suited for the hobbyist,
school or laboratory work; it is
extremely robust and can also
be used to charge NiCad
batteries. The UK list price is
£40.00 plus VAT.

Canadian Instruments & Elec-
tronics Limited, Harris -Bass
House, Station Road, I Ikes-
tone, Derbyshire DE7 5TX.
Tel: Nottingham (0602) 302331.

POSITIVE TEMPERATURE
COEFFICIENT RESISTORS
Murata Erie has introduced

a complete range of Posi-
storsR (positive temperature
coefficient resistors) with a
broad spectrum of applica-
tions in professional, indust-
rial and domestic electrical
and electronic equipment.

Fabricated from barium
titanate doped with rare earth
compounds, PosistorsR can
be used to sense tempera-
tures, to protect against cur-
rent over -load and as auto -
regulating heating elements.

PosistorsR exhibit a roughly
constant resistance versus
temperature characteristic
up to their Curie point (CP). At
the CP an abrupt change
occurs and the resistance
then increases rapidly, rates
of rise lying between 15 and
60%/°C. This sharp change in
the characteristic allows
PosistorsR to be used as
replacements for relays in
some applications thereby
offering the circuit designer a
component with greater
reliability and lower cost.

Curie point and resistan-
ce/temperature characteris-
tics are determined by both
the type and the amount of
dopant and also by the size of
the barium titanate element.
Characteristics can be mod-
ified by connecting external
resistors in parallel or in
series with the PosistorR and
also by thermal accessories
such as heatsinks.

Murata Erie Electronics UK
Ltd., 100-102 Albert Street,
Fleet, Hants. GU13 9RN. Tel:
02514 28585.

OVERVOLTAGE PROTECTION
RIFA announce a new hyb-

rid device specifically
designed to protect mains -
powered electronic equip-
ment from transient surges
which result from disturb-
ances such as lightning and
similar phenomena.

Known as the Ericsson Hyb-
rid Overvoltage Protector,
this new hybrid module is
capable of handling exces-
sive transient surges on an ac
mains power supply to other-
wise sensitive electronic
equipment, and limiting the
dc mains input to a level
which the equipment can
withstand.

The hybrid overvoltage pro-
tector is a two -stage device:
its first stage handles the
energy component of the

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 5
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Cirkit.A new name
This year Ambit will stop being Ambit. And

become Cirkit.
Cirkit is more than just a change of name. It

means a better service for you. Faster delivery.
A bigger range of the best and latest

products with well over 10,000 different items
available.

Everything for the home and industrial user.
A whole new Cirkit range of constructional

kits, graded for the student, expert and
enthusiast.

Modules to build for everyone.
Cirkit is a go ahead company that believes in

giving service to its customers.
There's a technically skilled staff to help you.
We keep in touch with the manufacturers

and we know what's going on.
As soon as new products are available, Cirkit

has them.
Cirkit means a bigger catalogue. A better

company to deal with.
And a wider than ever range of products

that's growing all the time.
For you, Cirkit means a bigger stock and

better service.
For further information send for our latest

catalogue or visit one of our three outlets at:
200 North Service Road, Brentwood, Essex,
CM14 4SG; 53 Burrfields Road, Portsmouth,
Hampshire, P03 5EB; Park Lane, Broxbourne,
Hertfordshire, EN10 7NQ.
To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire.
I enclose 80p. Please send me your latest catalogue and 3 xil discount vouchers!
If you have any enquiries please telephone us on Hoddesdon (0992) 444111.

Name

Address

Telephone

Area of Special Interest

Cirkit
Bigger Stock. Better Service. REW7

Computer Products
A complete range from Connectors to

Board Level product

Cl2 Computer Cassette 21-00012 0.55

BBC to Centronics Printer 03-10019 7.25

BBC to 25 way D Male 03-10021 4.50

25 way D Socket 10-25200 1.90

25 way D Plug 10-25100 1.30

Cover for 25 way D 10-25322 0.93
20 up Eprom Eraser 40-82100 31.25

Z80 A Industrial Controller 4052000 49.95

6802 Industrial Controller 40-68020 49.95

6502 Industrial Controller 40-65020 49.95

Z8 Basic/Debug Controller 41-00904 50.00

Nicad Batteries & Chargers
Minimum life 600 (300 PP3 size) full

charge/discharge cycles. Batteries must be
charged from a constant current source
only. All batteries are supplied only with a
residual charge and should be charged
before used.

1-9 1049
AA 12V 500mA1-1 01-12004 0.80 0.74

C 12V 2.2AH 01.12024 2.35 1.99

12V 4.OAH 01.12044 3.05 2.85

PP3 8.4V 110mAH 0154054 3.70 3.50

CH1/22 PP3 Charger I ltnA for 16 hours

01-00159 4.30

CH 8/RX Multi -purpose Charger

01-02204 9.40
Will recharge AA, C, D and PP3 size cells
with automatic voltage selection. Will
recharge following combination: 6x D,
6 xAA, 6xC, 2xPP3, 2 xD+2xC,
2xD+2xAA,2xD+IxPP3,2xC+2xAA,
2xC+1xPP3, 2xAA+1xPP3.
Battery Adaptor 01-12001 0.96

Sold in pairs: one to convert AA size to C
size and one to convert C to D size. Both
may be used together to convert an AA to D
size.

Semiconductors
Linear IC's
LM301AN DIL version 61-03011 0.44

LM308CN DIL version 61-03081 0.65

LM311CN Popular comparator 61-00311 0.46

LM324 Low power quad op amp 61-03240 0.67

LM33 9N Low power quad comparator 61-03390 0.68

LM346 Programmable quad op amp 61-00346 3.72

LF347 Quad Bi-FET op amp 61-00347 1.82

LM348 Quad 741 type op amp 61-03480 1.26

LF351 Bi-FET op amp 61-03510 0.49

LF353 Dual version of LF351 61-03530 0.76

LM380N IW AF power amp 61-00380 1.00

NE555N Multi -purpose low cost timer 61-05550 0.45



for abetter service.
NE556N Dual version of the 555 61-05560 0.50
uA741CN DIL low cost op amp 61-07411 0.22
uA747CN Dual 741 op amp
ItA748CN 741 with external frequency

comp

61-07470

61-04780

0.70

0.40
HA1388 18W PA from 14V 61-01388 2.75

TDA2002 8W into 2 ohms power amp 61-02002 1.25

ULN2283 1W max. 3-12V power amp
MC3357 Low power NBFM IF system

and detector
ULN3859 Low current dual conversion

61-02283

61-03357

1.00

2.85

NBFM IF and detector 61-03859 2.95
LM3900 Quad norton amp 61-39000 0.60
LM3909N 8 -pin DIL LED flasher

KB4445 Radio control 4 channel
encoder and RF

KB4446 Radio control 4 channel
receiver and decoder

ICM7555 Low power CMOS version of
timer

ICL8038CC Versatile AF signal generator
with sine/square/triangle

61-39090

61-04445

61-04446

61-75550

0.68

1.29

2.75

0.98

OPs 61-08038 4.50
TK10170 5 channel version of KB4445
HA12002 Protection monitor system

for amps, PSUx, TXs etc
HA12017 83dB S/N phono preamp

0.001% THD
MCI4412 300 baud MODEM controller

(Eduro/US specs)

61-10170

61-12002

61-12017

61-14412

1.87

1.22

0.80

6.85

Microprocessor & Memories
Z80A Popular and powerful

8 -bit CPU 26-18400 3.40

Z80APIO 2 port parallel input/output 26-18420 2.95

Z80A CTC 4 channel counter/timer 26-18430 2.90
Z867I Z8 Micro comp. and Basic 26-08671 17.50

6116-3 16K (210(8)040S
RAM 200n5 26-36116 6.68

Z6132-6 32K (4kx8) quasi
RAM 350nS 26-06132 15.00

4116-2 I6K (16kx1)150nS 26-24116 1.59

2764 64K (8kx8)450nS 26-02764 9.50

2732 32K (4kx8) 450nS 26-02732 5.70

Voltage Regulators
7805 5V IA positive 27-78052 0.40

7812 12V IA positive 27-78122 0.40

7815 15V IA positive 27-78152 0.40

7905 5V IA negative 27-79052 0.49

7912 12V IA negative 27-79122 0.49

7915 15V IA negative 27-79152 0.49

Transitors
BC182 General purpose 58-00182 0.10
BC212 General purpose 58-00212 0.10
BC237 Plastic BC107 58-00237 0.08
BC238 Plastic BC108 58-00238 0.08
BC239 Plastic BC109 58-00239 0.08
BC307 Complement to BC237 58-00307 0.08
BC308 Complement to BC238 58-00308 0.08

BC309 Complement to BC239 58-00309 0.08

BC327 Driver/power stage 58-00327 0.13

BC337 Driver/power stage 58-00337 0.13

MPSA13 NPN Darlington 58-04013 0.30

MPSA63 PNP Complement to
MPSAI3 58-04063 0.30

J310 JFEF for HF-VHF 59-02310 0.69

J176 JFEF analogue switch 59-02176 0.65

3SK51 Dual gate MOSFET-VHF amp 60-04051 0.60

3SK88 Dual gate MOSFET-Ultra lo
noise 60-04088 0.99

T1P31A Output stage 58-15031 0.35

TIP32A Complement to TIP31A 58-15032 0.35
VN66AF VMOS Power FET 60-02066 0.95
ZTX3866 E -line version 2N3866 58-03866 0.45
IN4001 Rectifier diode 12-40016 0.06
IN4002 Rectifier diode 12-40026 0.07

IN4148 General purpose silicon 12-41486 0.05

Silicon Controlled Rectifiers
BRY55-100 100V .8A 52-55100 0.50

C106D1 400V 4.0A 52-00106 0.70

C122D1 400V 8.0A 52-00122 1.45

3mm Diameter LEDs
V178P Red 15-01780 0.15
V179P Green 15-01790 0.16
VI8OP Yellow 15-01800 0.18

5mm Diameter LEDs
CQY4OL Red 15-10400 0.12

CQY72L Green 15-10720 0.15
CQY74L Yellow 15-10740 0.15

Infra -Red LEDs
CQY99 Emitter 15-10990 0.56

BPW4 I Detector 15-30410 1.51

Tri Colour LED
V5I8 Orange -Green -Yellow 15-05180 0.60

Capacitors

Aluminium Electrolytics Radial PCB
Mounting

Pack of 4

10u 16V 05-10606 0.24
47u 16V 0547606 0.28

47u 25V 05-47607 0.28
470u 6.3V 05-47705 0.36
470u 16V 05-47706 0.48

Tantalum Beads
Each

luf 35V 05-10501 0.18

10uf 16V (610601 0.28

47uf 6.3V 05-47601 0.45

47uf 16V 05-47602 0.92

Monolithic Capacitors

In

10n

100n

04-10204

04-10304

04-10404

Low Voltage Disc Cermaic

In

10n

Polyester (C280)

lOn

47n

100n

470n

luF

R F Components

04-10203

04-10303

04-10305

04-47305

04-10405

04-47405

04-10505

Pack of 3

0.39

0.42

0.45

Pack of 5

0.20

0.20

Pack of 3

0.18

0.24

0.24

0.51

0.66

Filters
CFU/LFB CFW/LFH SERIES

Miniature 455kHz filters. I/P and 0/P
impedance 2K.

-6dBW -40dBW
LF116/CFU455H 6kHz 18kHz 16-45512 1.95

LF1312/CF1J455F 12kHz 26kHz 1645515 1.95

LFH6S/
CFW4551-IT 6kHz 14kHz 16-45525 2.45

LFGI2S/
CFW455FT 12kHz 22kHz 1645528 2.45

CFM2455A Mechanical IF Filters for
455kHz 19-45530 0.77

Crystal Filters 2 Pole Types
10MI5A 10.7 Centre Freq. 20-10152 2.10

10M08AA 10.695 Centre Freq. 20-11152 3.49

Inductors
We offer the complete Toko range of fixed
and variable inductors. Over 500 coils from
audio to V.H.F. See catalogue for details.

Soldering Irons (Antex)
U240 Iron 240VAC 17 Watts 5422300 5.20

XS -240 Iron 25W 240V High heat
capacity 5422500 5.40

SK6 Presentation pack of one
XS -240 with ST4 stand 54-22510 720

MLXS Handy 12V 15W soldering
iron complete with
crocodile dips and solder 54-20004 5.60

Please add 15% VAT to all advertised prices
and 60p post and packing. Minimum order
value £.2 please. We reserve the right to vary
prices in accordance with market
fluctuation.

fheir



PRODUCT NEWS
pulse and the secondary
stage limits the voltage to that
acceptable by the associated
electronic equipment. The
first stage may be used either
as an independent device or
in combination with the plug-
in secondary stage which is
available in six peak voltage
classes, ranging from 5V to
70V.

RIFA AB, Market Chambers,
Shelton Square, Coventry,
Tel: 0203 27259.

POWER SUPPLIES
MCD Limited have been

appointed as sole distributor
for the range of C Itoh Power
Supplies.

The range offers a wide
selection of types of power
supplies and switching -reg-
ulators from single output
devices ranging from 15W at
5V to 300W at 24V, plus
multiple output devices with a
versatile variety of output
combinations. In addition to
this wide range of models,
MCD can offer customisation,
which covers all require-
ments, from mini's to micro's.

All the C Itoh power sup-
plies are of compact design
and are supplied open framed
or covered. They are built to
meet most of the national and
international standards.

Features include EMI/RFI
filtering, current limiting
safety device, 100% burn -in,
low ripple and high effi-
ciency.

Prices start with the multi-
ple output device CIE 001 at
£25.00.

Measurement Control & Dis-
plays Limited, 8 North Street,
North Square, Guildford, Sur-
rey, GU1 4TD. Tel: (0483)
574659.

HAND-HELD LED
VOLTAGE TESTER

An inexpensive and versa-
tile LED voltage tester, the
Master Check -3, aimed at
hobbyists and professional
users alike, is now available
from Steinel (UK) Ltd. It is a
two -terminal, hand-held
instrument, which will mea-
sure ac and dc voltages in the
range 6V to 415V rms with a
LED array display.

The unit which is very safe
and simple to use due to its
construction comprises two
probes connected by a cable,
one containing the measure-
ment electronics and display

WORKBENCH FACILITY
For those who often find

themselves short-handed
(and long-sighted) in the
workshop, Litesold have a
device called the 'Helping
Hands'.

Supported on a solid, cast
base it consists of a 115mm
long support bar, fitted with
two crocodile clips and a 5
dioptre glass lens. The sup-
port bar, clips and lens are all
mounted on adjustable ball -
joints, and can be set to any
required position to hold

parts and assemblies for
cleaning, adjusting, soldering
and many other jobs, while
giving a clean, magnified
view. A really useful addition
to any workbench.

The Helping Hands is avail-
able direct from Litesold at a
special price of £7.45 which
includes postage and VAT.

Light Soldering Develop-
ments Ltd., Spencer Place,
97/99 Gloucester Road,
Croydon, Surrey, CRO 2DN.
Tel: 01-689 0574.

LEDs. This means that users
keep their eyes on their
hands, rather than looking at
a separate meter. Surge rated
voltage is 6KV and its input
impedance is from 2 to 50
Kohms, PTC controlled,
depending on the input
voltage.

Applications for the Master
Check -3 include the testing
of domestic equipment and

hobby projects, battery tes-
ting and checking three
phase motors. Its frequency
range is from 0 to 100Hz and
the peak current is 180mA at
380V.

Steinel (UK) Ltd, 17 Reddicap
Trading Estate, Sutton Col-
dfield, West Midlands B75
7B U. Tel: 021-378 2820.

LOW-COST DESK CASES
A new range of low-cost

desk cases is available from
West Hyde. The Seville cases
are made from ABS plastic in
two screw -together halves in
an attractive cream and tan
colour scheme. The top
panels are aluminium with a
natural anodised finish.

The Seville range is
designed for controls, inter-
coms, terminals and other
equipment for desk or bench
use. Three models are avail-
able, the largest of which has
two split -angled panels. The
smallest case will accept a
single Eurocard whilst the
larger ones hold one double
or two single Eurocards.

The Seville is supplied com-
plete with plug-in PVC feet
and is available ex -stock from
West Hyde Developments.

West Hyde Developments
Ltd, Unit 9, Park Street Indust-
rial Estate, Aylesbury, Bucks
HP20 lET. Tel: Aylesbury
(0296) 20441.

SCREEN PHOSPHORS
Electrohome has extended

the range of tube types avail-
able for their 15in and 17in
monochrome monitors to
include P31 (green), P38
(amber), P39 (green -long per-
sistance), P134 (amber -long
persistance) and PC115
(yellowish white) in addition
to the normal P4 phosphor.

The EVM 1519 (15in screen)
and EVM 1719 (17in screen)
feature central and corner
resolutions of 1000 and 800 TV
lines respectively at 300 lux.
The screens have a 4:3 aspect
ratio and the display is switch -
able from 105% to approx-
imately 85% of full picture
size. The units can operate at
scan rates from 18KHz to
22.5KHz allowing them to be
used with a wide variety of
equipment.

Monitor cabinets are con-
structed from two-tone
beige/earth Steltex textured
steel for durability. All prim-
ary and major secondary con-
trols (including A -B and VTR
switches, vertical/horizontal
holds, focus, height, bright-
ness and contrast) are acces-
sible from the front panel
which also contains a life LED
pilot light. The cabinets are
flat -sided to facilitate rack or
stack mounting if required.

Standard features include
an internal or external sync,
common mode rejection bet-
ter than 40dB up to 6V p -p,
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DEWSBURY
G4CLX

APPROVE&
TRIO

DEALER

 ry//h/r/a. W./rywrydry/a///,/ryor. e Away/

AMT00..

AMTOR SPOKEN HERE - SEE THE FAMOUS ICS AMT -1
Always on demonstration in Stourbridge.
NEW FROM AEA IN THE U.S.A.
THE "MICROPATCH"
A NEW LOW COST METHOD OF USING THE
COMMODORE VIC20 or CBM 64 on the air with RTTY or
CW
SIMPLY PLUG IN TO YOUR MACHINE'S EXPANSION
PORT AND OFF YOU GO. Auto Tracking CW speeds.
Type ahead Buffers. TRY ONE AND SEE. It's Foolproof.
Well at least it's G4CLX proof. If he can use it so can you.
5Z4CX thinks it's great.
£129.00 inc. VAT, pp 1.50. SAE ENQUIRIES.

ACCESS/BARCLAYCARD ACCEPTED LICENCED CREDIT BROKER

ELECTRONICS

GAMMA TWIN
2 METRE FOLDED

1/2 WAVE ANTENNA
Copyright Gamma Aerial Products 1982.

This antenna is based on the
very popular and successful
`SLIM JIM' design.

The GAMMA TWIN has the
following unique features:

* VERY LOW ANGLE OF
RADIATION

* ADJUSTABLE RADIATOR.
(140-150 MHZ)

* COMPLETELY
WEATHERPROOF
CONNECTING BOX

 VERTICAL FIX
DIRECTLY TO MAST

Dewsbury Electronics offer a full range of Trio Equipment always in stock.
We are also stockists of DAIWA- WELTZ - DAVTREND- TASCO TELEREADERS - MICROWAVE MODULES

- ICS AMTOR - AEA PRODUCTS - DRAE

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063

Closed Monday instant finance available stabled to status
Written details on request



PRODUCT NEWS
excellent black level stability,
18MHz bandwidth, universal
ac interlock (110/220/240V
operation) and an ac cord
winder. The operating
temperature range is 0°C to
50°C, up to 90% RH non -
condensing.

Electrohome can supply a
variety of optional accessor-
ies for the monitors including
mobile stands, rack -mount
kits, wall -mount adaptors and
a ceiling -mount adaptor for
the 17in EVM 1719. Conver-
sion to interface with IBM
3278 terminals, audio facility,
one to one raster ratio, and
custom cabinet colours can
be requested.

Electrohome Limited, 7 Civic
Way, Ellesmere Port,
Cheshire. L65 OAX. Tel: (051
356) 1365.

NEW SPEEDWIRE PEN
The new Speedwire SL

wiring pen, now available
from BICC-Vero Electronics,
has dramatically upgraded
both the reliability and the
wiring density capability of
the popular Speedwire
system.

Wire breakage figures as
low as 0.04% are possible due
to the new design which
allows free movement of the

wire within the guide slot to
enable the wire to find its own
central position between the
tines of the Speedwire insula-
tion displacement terminals.
A typical test carried out by
four different operators using
30AWG Kynar insulated wire
resulted in 16,000 continuous
joints with only six breakages
(0.04%). The test pieces were
then subjected to random
tests as already specified for

pull off and wire bend without
a single failure.

The new SL pen increases
the Speedwire system wiring
density capability by 150%. A
retractable spring loaded
stainless steel outer sleeve,
incorporated in the new
design, allows five wires to be
layed between the terminals
compared with two wires for
the previous pen design.

Another feature is an extra

deep wire guidance slot in the
outer sleeve which combines
with a larger diameter feeder
tube to minimise friction on
the wire and give the SL pen
improved controllability.

BICC-Vero Electronics Ltd.
Hedge End Industrial Estate,
Flanders Road, Hedge End,
Southampton S03 3LG. Tel:
(04892) 81424/5.

WPO Communications,
specialists in kits for the
amateur market, primarily in
the HF region, are now mak-
ing many of their designs
available as ready built and
aligned PCB modules, leav-
ing only the external compo-
nents to be wired in by the
constructor.

As an example, the popular
DSB80 and 160 series QRP
transceivers can now be
purchased as ready built and
aligned modules for £56.45
inclusive, and their new
Audio Speech Processor for
£18.50 inc. Also available will
be their range of PLL Synthe-
sised VFO's, including a new 2
metre design, and their 2
metre FM Transceiver, plus 6
metre converter. This new
service will meet the require-
ments of those people who
want to have some element of
home construction in their
station, but lack the confi-
dence to build from kits.

The company is also re-
introducing its Talking Fre-
quency Meter for the visually
handicapped amateur. This is

designed to assist blind
amateurs in determining their
transmit frequency, although
the unit can be used for any of
the applications a normal
frequency counter could be
put to, including frequency
readout under difficult
operating conditions. It cov-
ers 500KHz to 150MHz (mini-
mum) in two ranges, with a
resolution of 100Hz between
500KHz and 40MHz, and 1KHz
between 20MHz and 150MHz.

Speech is of good quality
from a unique circuit, through
its own built-in speaker, and
the meter features either
manual or automatic repeat
operation, with selectable 2, 4
or 6 digit groups of figures
spoken. The new unit has
improved sensitivity at HF,
and reverse polarity plus
input protection. It operates
from a 12V external supply
and is supplied ready built
and tested. It is priced at £179
including VAT and post.

WPO Communications, 20
Farnham Avenue, Hassocks,
West Sussex BN6 8NS. Tel:
Hassocks (07918) 6149.

HAND-HELD MULTIMETER
The new Philips PM 2518X is

the first hand-held multi -
meter to be offered with a
'backlite' for its large LCD.

The multimeter display
automatically illuminates
when the ambient light level
falling on the display's light
sensor is too low. With the
backlite illuminated, the PM
2518X still has a battery life of
some 200 hours - about ten
times that of conventional
LED instruments.

A battery saver circuit auto-
matically shuts down the
backlite when the multimeter
has not been used for 30
seconds, illuminating the dis-
play again when the next
measurement is made.

PM 2518X uses a microp-
rocessor with the Philips/In-
tel 12 C (Inter Integrated
Circuit) bus linking its inter-
nal circuits. This design
technology results in a num-
ber of advantages to the user
-for example the PM 2518X is
the first hand-held multi -
meter that can be interfaced
to a computer for calibration
checks.

The instrument's specifica-
tion includes 0.1% basic dc
accuracy, dc or true-RMS ac
voltage and current measure-
ments, together with resist-
ance values up to 100
megohms. In addition to volts,
amps and ohms, there are
decibel (dB), diode forward
voltage drop, continuity (with
audible signal) and tempera-
ture measurement facilities.

Display indications plus
autoranging help to make the
PM 2518X easier to operate.
The instrument provides high
resolution and accurate
measurements to meet the
demands of testing today's
high-technology products.
The PM 2518X offers full four -
digit display, true-RMS ac
measurements, capability to
measure ac volts up to 50KHz
plus much more. The PM
2518X/01 standard version
sells at £165 and the PM
2518X/11 'backlite' version
costs £199.

Pye Unicam Ltd,
York St, Cambridge.
CB1 2PX.
Tel: 0223 358866.
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Electronics,

AVON
6 GOLF CLUB

LANE,
SALTFORD,

BRISTOL
Tel: 02217 2402

Open Tues-Sat 9.30am 9pm
Closed Mondays

CHESHIRE
DW ELECTRONICS G3 XCF

Amateur Radio Supplies
71 Victoria Rd, Widnes

Tel: 051.420 2559
Open Mon -Sat 9.30-6 (closed Thurs) Sun 9.30-12

We supply Yaesu, ICOM, Tonna, Jaybeam,
Microwave Modules, Datongs etc

KENT

AMTRONICS (TONBRIDGE) G4 SYZ
THE AMATEUR RADIO SPECIAUSTS IN KENT

IT5 Ar2ATF HR RAflIC,
AMTRONICS

fi Tollgate ,
Hadlow Road. Tonbrld9,- Kent

Tel (07321 361850
FDK, AZDEN, YAESU, JAYBEAM,

FORTOP, DATONG, etc.

-Thanet
Electronics C]iMTDM I

95 Mortimer St, Herne Bay
Tel: 02273-69464

Open: Mon, Tues, Wed 9-5
Thurs 9-1, Fn, Sat 9-5.30

All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

LONDON

BONEX LTD
RF component specialists Toko

coil & Inductors
102 Churchfield Road

London W3 6DH
Tel: 01 992 7748

NORFOLK

Eastern Communications

1
HONFRI9.90-,.111

31 Cattle Marker Street

NOR111CH

(0603) 667189
MAIL OMAR

SA -I 9.30-5.09 C ESS BARUANC:ARO

11.

arcomI

RIAU
ADS

NOT'S
R.A.S.(NOTTINGHAM)

P Owen G8UUS

3 FARNDON GREEN; WOLLATON PARK
NOTTINGHAM: TEL: 0602 280267

Open Tues Fr: 10-530 Sat 9-5

YAESU: FDK: ICOM: TONNA
HALBAR: WELZ: ANTENNAS & OWN GW5 H.F

COUNTY GUIDES
FROM ONLY £13.16 PER MONTH

Take advantage of this
simple, economical and
rewarding method of
advertising by filling in the
form below.

J A CREW & CO
SPINNEY LANE, ASPLEY GUISE,

MILTON KEYNES
Tel: (0908) 583252

(Mail order only)

1000 resistors 1/4 1/2 watt £2.50; 100+
capacitors 95p, 50 electrolytics 95p; LED's
red 50p/6, yellow/green 50p/4; 50 assorted
branded transistors £1.95; 50+ diodes,
SCR's & bridge rectifiers £1.60; BC108
£8/100, panel neons £2.50/10; TIP 50 £1.2014;
BY164 bridge 1.4A 25p; Opto-isolators
60p/5;Mains filter 5A (List £6+) £2.85; 40 pin
low profile DI L sockets 50p/2; 6 volt BI -PIN
bulbs 50p/10; 12 volt low profile relays
SPCO 5 A rating £1.25. Add £1 p&p to all
orders under £12. 44 page catalogue
packed with thousands of other bargains,
mechanical and electronic, price 50p.

MICRO -MINI
TRANSMITTERS

- all supplied ex -stock. return post delivery. no special
equipment required, built tested. with instructions.
CTIOH, 4 mile range. broadcast quality speech pick-up
(1398
CT10M, prof grade. extra high power. tunable freq
70-120MHz variable microphone sensitivity. E19.48
CTIOMB, as above - unique dual microphones to eliminate
ethos. noise. etc E21.40.

All specialised requirements catered for.
EVEN RADIO STATIONS. - telephone line recorded
device.

Please enquire: 061.905 1040.
SAT ELECTRONICS,

164 Washway Rd. Sale. Cheshire M33 1RH.

THE VINTAGE WIRELESS
COMPANY
1914 - 1960

Radios, amplifiers, service sheets, valves, vintage
components, books new & used, repairs &

restorations, mail order only.
Tudor House

Cossham Street, Mangotsfield,
Bristol BS17 3EN

0272.565472

Radsti
Electroiong,

COUNTY
GUIDE

You can be assured that readers know

where they can go in your area to purchase

RATES

BOXES ad sizes
2Ornm x 59mm single
40mm x 59mm double

Total Ad space 3 issues 6 issues

prepayment single £47.00 £88.00
rates double £94.00 £176.00

12 issues

£158.00
£316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World Sovereign House  Brentwood Essex

CM14 4SE  England  (0277) 219876

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3 £47.00...."1 6 £88.00. 12 £158.00....-7
Double County Guide

PAYMENT ENCLOSED

3 £94.00 E 6 £176.00. .E 12 £316.00...

Cheques should be made payable to Radio and
Electronics World. Overseas payments by
International Money 0i -der

Conditions - Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our
stanaard conditions, available on request.

Registered No 2307667 (England)
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RTTY
THE EXPANDING MODE

Build your own terminal unit to interface your
micro to a receiver or transceiver.
PL1 PLL T.U. Kit £13.50
built module £18.50
FP1 Power supply & pre -filter Kit £11.25
built module £14.65

Software also available - please enquire
For full catalogue send s.a.s.e. to

Please add VAT to all prices

PNP Communications (REW)
62, Lawes Avenue, Newhaven

East Sussex BN9 95B
Telephone (0273) 514465

BCNU
AT THE SUSSEX MOBILE RALLY
10.30 to 5.00pm on SUNDAY 15th JULY 1984. Brighton
Raceground, Racehill, BRIGHTON. It's the winner for
Radio Amateurs! Free car parking and many
attractions for the whole family. Usual trade stands. All
undercover.

Agents Wanted To Sell Computer Software for
most Computers. We now have the Dialog
Electronics Part 1 in stock. Also have in stock
Pools Winner and Coursewinner. We can supply
Business software. games and Computer ad on's.
Phone (0288) 4179 up to 9pm most nights for
your free list and details about our agents.

Turn your surplus IC's Transistors etc into CASH.
Immediate settlement. We also welcome the
opportunity to quote for complete factory
clearance.
Contact.

Coles, Harding & Co, 103 South Brink
Wisbech, Cambs. Tel: 0945 584188

il°1° arida==== world

AERIAL BOOSTERS
Next to the set fitting

1345N/8 -UHF TV. gain about 20dbs tunable over the
complete UHF TV band. PRICE £8.70.
AMPLIFIED SET TOP AERIALS FOR UHF TV trebles
the gain. PRICE £9.70.
All Boosters we make work off a PP3/006p16F22 type
battery o 8v to 18v DC P&P 30p PER ORDER.
ELECTRONIC MAIL ORDER, 62 Bridge Street,
Ramsbottom, Lancs BLO 9AG. Tel. (070682) 3036.

Access Visa Cards Welcome SAE Leaflets

EUROLEC VIDEO SERVICES
01-669 2611 Telex 893819

Eurolec G
Address for correspondence only:

35 Sandy Lane South,
Wallington, Surrey SM6 9RF

We have a quantity of Phillips VCR cassettes. both new
and ex -library. Please write or phone for details

NTSC/PAL Transfers. Please write or phone for details

Altai Multicharger E7.95, Gould Ni-Cads C Type 1.2 Ah £2.25
ea. Fast Charge Vented A A Type 500mAh 85p ea. Switches:
Mom -Make Push 30p ea. DPDT Toggle 80p ea. 10 x various
new switches £2.60. 10 x various new knobs £1.60. 10 x
various new pots £2.40. 1N4007 Diodes 11.000 V) 7p ea. or 20
for £1.10. TIS43 UJT 32p ea.
PLEASE NOTE THAT ALL OUR PRICES ARE INCLUSIVE, NO
VAT OR PAP EXTRA.
We also specialise in PCB assembly and Electronic
production, to sample or drawings. any quantity size or
type. Quality work welcome Nationwide service.

AUTRONICS LIMITED
142 Priory Road, Hall Green, Birmingham B28 On

Tel: 021 474-4638

NEXT ISSUE
on sale

Thursday
12th JULY

This method of advertising is available in
multiples of a single column centimetres-
(minimum 2cms). Copy can be changed
every month.
RATES
per single column centimetre:
1 insertion £9.65, 3 - £9.15, 6 - £8.65, 12 - £7.75.

pommailmmummmimmig
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM I

TO: Radio & Electronics World  Sovereign House. Brentwood  Essex CM14 4SE  England  (0277) 219876

PLEASE RESERVE centimetres by columns

1 FOR A PERIOD OF 1 issue E 3 issues

I COPY enclosed E to follow

PAYMENT ENCLOSED:

I CHARGE TO MY ACCOUNT
I COMPANY

ADDRESS

6 issues E 12 issues El I
Cheques should be made payable to Radio
& Electronics World. Overseas payments
by International Money Order

I SIGNATURE TELEPHONE

C P
Sommommimmwm=milsolommommismil

Go mobile
with

Mitsubishi

I

Tel
No

There's no doubt that more
and more operators enjoy the
benefits of transmitting on
location ...

The Mitsubishi Portable
Generators are compact, easy
to move, have an auto voltage
regulator, 110/240 volt AC or 12
volt DC (8.3 amps) output, speed
control, frequency meter,
circuit breaker and recoil
starter.

Mr. Reeves of Waterlooville,
Hampshire (Call Sign G8V01) is
one of our many satisfied users.
His order to us included the
following comment:

"Thank you very much for the
information supplied today on
Mitsubishi Generators by your
representative at the Sussex
Mobile Radio Rally at Brighton.

Having considered the
specifications of these
compared to both Honda and
Yamaha types, this is by far the
best for my needs in operating
portable radio equipment.

Please supply: 1 x off
Mitsubishi Portable Generator
1.5kVA".

. So if you want reliable
mobile transmitting take a close
look at the 1.5 and 2.0kVA
Mitsubishi Portable Generators
and fill in the coupon now.

MITSUBISHI
POWER

Ray -Lift Limited,
114 Kingston Avenue,

Bilford Road,
Worcester. WR3 812P.

Tel: (0905) 56671

Name'

Address
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McMichael ARS Home Counties
MOBILE RALLY

Sunday 22nd July at 11 am. Sefton Park, Bells Hill, Stoke Poges, Slough.
Talk -in on S22 and SU8

Enquiries please telephone 02814 2396 evenings only.

Telephone
the advertising
department on:
0277 219876
for details

CATALOGUE OF ALLSORTS
Electrical, Electronic, Audio.

Send 40p and SAE to:
CABELEC

14 Tillman Close, Greenleys,
Milton Keynes MK12 6A0. Dept REW

ROXBURGH DP822
7 needle matrix 21 column printer.

£42.50 inc VAT & PP.
As used in June issue for
Home Computer Interlace

G.T. Electronics, 2 Rufford Ridge
Yeadon, Leeds LS19 7QT

Radio&.
ElectronlicA

RESISTOR PACKS
FOR ALL PROJECTS

1/4watt carbon film resistors 5% 1 ohm to
10M E24 series. Packs of 10 each value
(1690 resistors) £10.00 Your choice of
quantities/values 125 for £1.00. VAT and
Post Free.

GORDON HALLETT
20 Bull Lane, Malden Newton,
Dorchester, Dorset DT2 080.

AIRCRAFT COMMUNICATIONS HANDBOOK
(Europe)

including UK spot MF, HF, VHF. UHF frequencies, Military,
Civil. ATC. Airports. Long Range Stations, Beacons,
Callsigns. Co -Ordinates, Broadcast times etc. £6.95p inc P/P.

PLH ELECTRONICS 70 Vallls Road
Frome, Somerset BA11 3EJ

G4B Mk Radio Software
Dragon & Coco, CBM 64, Acorn, Atom, VIC20
RTTY Transceive Split screen type ahead any
Baud rate etc
ALSO for Dragon:
Morse Transceive Decodes & sends morse to
150wpm
Morse Tutor Any speed, any spacing. Includes a
send practice facility
Amtor System Available soon

Grosvenor Software (REW)
22 Grosvenor Road, Seaford

E Sussex BN25 2BS
Tel: (0323) 893378

ALPHA KEYS
Precision engineered keys for the connoisseur. Twin or Single
paddle. and now the new "pump handle". One of the lightest and
smoothest movements ever.

CAVITY VIAVEMETERS
For the UHFNHF operator, one wavemeter to cover 144 mhz to over
2500 mhz. Can measure rf as low as 50 mill watts with suitable meter.

COAXIAL RELAY KITS
The cavity block is pre -machined to take either BNC or N type
sockets. Two types of cavity available. Alum. type for HF. Brass for
the higher frequency.
Send large SAE for more information to:

PAUL SERGENT, G4ONF
8 Gurney Close, Costessey, Norwich NR5 OHEI

Tel: (0803) 747782

Complete, full-size sets. any published service
sheets £2 +large SAE - except CTV's/Music
Centres from £3 + large SAE.
Manuals from 1930 to latest. Quotations, free 50p
magazine, price lists, unique technical
publications, for large SAE.
Repair data/circs almost any named TV/CVR, £9.50
by return.

TISREW
76 Church Street, Larkhall, Lanarkshire ML9 1HE

Phone: 0698 883334

TIGER LY9 70 Cms Antenna
New from Ant Products, a superb additon to
the range of renowned antenna, the Tiger LY9
for 70 cms. A light weight antenna with a heavy
weight signal. Offering a high 11 db gain on a
58 inch boom length. Great for vertical or
horizontal mounting. Supplied in matched
pairs for the ultimate Oscar station complete
with all hardware for mounting with elevation
control. Precisely adjustable for angle in
order to get the best performance. Also
including matching unit for circular
polarisation. Right or left hand can be chosen
with equal efficiency. Last but not least our
famous two year guarantee and full back up
service.

Write now for full details enclosing SAE
plus 25p in stamps

Ant Products, All Saints Industrial Estate
Baghill Lane, Pontefract, West Yorkshire

Tel: 0977 700949

ADVERTISING RATES & INFORMATION
ABC membership approved pending first audit JamDec 1984

DISPLAYAD RATES
series rates for consecutive insertions

depth mm x width mm ad space 1 issue 3 issues 8 Issues 12 issues

61 x 90 1/8page £91.00 £86.00 £82.00 £73.00

128 x 90 or 61 x 186 1/4 page £160.00 £150.00 £145.00 £125.00

128 x 186 or 263 x 90 1,9 page £305.00 £290.00 £275.00 £245.00

263 x 186 1 page £590.00 £560.00 £530.00 £475.00

263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00

COLOUR AD RATES
colour rates

excludeseparationscost
of

series rates for consecutive insertions

depth mm x width mm ad space 1 issue 3 Issues 6 issues 12 issues

128 x 186 or 263 x 90
297 x 210

1/2 page
1 page

£420.00
£810.00

£395.00
£760.00

£375.00
£730.00

£335.00
£650.00

SPECIAL POSITIONS
Covers: Out ide back cover 20% extra. inside covers 10% extra
Bleed: 10% extra [Bleed area = 307 x 2201
Facing Matter: 15% extra

DEADLINES
'Dates affected by public holidays

issue colour & mono proof ad mono no proof and small ad mono artwork onside thurs

Aug 84 14Jun 84 20Jun 84 22Jun 84 12 Jul 84

Sept 84 12Jul 84 18Jul84 20Jul 83 9 Aug 84

Oct 84 15 Aug 84* 21 Aug 84 23 Aug 84* 13 Sept 84

Nov 84 13 Sep 84 19 Sep 84 21 Sep 84 11 Oct 84

CONDITIONS & INFORMATION
SERIES RATES
Series rates also apply when larger or additional
space to that initially booked is taken.
An ad of at least the minimum space must appear
in consecutive issues to qualify for series rates.
Previous copy will automatically be repeated if no
further copy is received.
A 'hold ad' is acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy is received
Display Ad and Small Ad series rate
contracts are not interchangeable

If series rate contract is cancelled. the advertiser
will be liable to pay the unearned series discount
already taken.

COPY
Except for County Guides copy may be changed
monthly
No additional charges for typesetting or illustra-
tions (except for colour separations)
For illustrations just send photograph or artwork.
Colour Ad rates do not include the cost of
separations.

Printed - web -offset.

PAYMENT
All single insertion ads are accepted on a pre-
payment basis only. unless an account is held.
Accounts will be opened for series rate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settled by
publication date.

Overseas payments by International Money Order.
Commission to approved advertising agencies is
10%.

CONDITIONS
10% discount if advertising in both Radio 8
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only.
Ads accepted subject to our standard conditions.

FOR FURTHER INFORMATION CONTACT available on request.
Radio & Electronics World. Sovereign House. Brentwood. Essex CM14 OSE.
(0277) 219876
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£600 + for the receiver performance

of a £250 portable? There's

a better way!

Fitting a preamplifier to Icom's IC 271 will degrade the dynamic performance of the
transceiver to a level very similar to that offered by a FT290 fitted with our SLNA 145sb!

Fitting our RPCB 271ub replacement front-end on the other hand will give you the
same sensitivity (to within a small fraction of a dB) as the IC 271/Icom AG20
preamp combination, but with about 20dB better spurious -free dynamic range!
The superiority of our approach will be best seen during contests and
openings, where with our board you'll be able much more easily to hear
the weak dx amongst the strong locals (assuming they have clean
signals in the first place!), instead of a bandful of unpleasant noise! It
does seem pointless to waste the excellent potential performance

of this transceiver by fitting a preamp when there's a better way RPCB 271 ub
of going about it. £89.90 + 1.50 inc. vat.
Incidentally, we did have a few teething problems with the
interfacing of the RPCB 271ub to the IC 271. R+ was
getting into Icom's mic preamp IC producing rather
unpleasant ssb audio on transmit. This has now
been cured, and of course where our customers

have had problems we've been happy to put
them right. We do care!

Stephen G4 SJP
P.S.

Our new TVHF 230c 2m to all 9

amateur hf bands transverter
should be available in limited
quantities at first by the time
this appears in print. See it
(and us) at the major
rallies, or give a ring
for more info.

muTek limited the rf technology company

Dept RW, Bradworthy, Holsworthy, Devon EX22 7TU (040924) 543

Access

VISA
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CR LAVE D A_Es
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------ AS IF
Microwave Modules Ltd. Is a full time professional
in our two modern, purpose built factories.

OUR EXTENSIVE
Our product range now exceeds 50 Individual
enabled us to not only become the largest
designers and manufacturers of innovative

ALL BRITISH . . .
Every product in our range is designed

GUARANTEED . .
All Microwave Modules Products are Fully
our customer service and back-up and

OUR RANGE OF

YOU
organisation,

In addition, a similar

RANGE .
items in total and

and most successful
microprocessor and

and manufactured in the

.
Guaranteed for 12 months.

it is second to one.

LINEAR AMPLIFIERS

DIDN'T
established

number

. .
is the
designer
digital

UK

of

widest
and

products

by our

This includes

over 13 years
'Outworkers'

range available
manufcturer

such

own employees,

ALREADY
ago in
are involved

from
of

as The

and

all semi -conductors

. .

1969,

any
R F
Morsetalker,

wherever

.

and
in

one
Products,

currently
assembly

manufacturing
such

MMSI,

possible

and PA Transistors.

employs
and mechanical

company.
as Linear Amplifiers
and the R

British Components

KNOW
over 30

TY to

We have

full
operations.

Our

TV

a

time, on site staff based

technical resources have
and transverters, but also
decoder, MM2001.

are utilised.

built our reputation around

11+
..... ._,..

MML144/30-LS MML144/100-LS MML1 44/200-S

INPUT OUTPUT MODES OF Pro Amplifier POWER RF 

PRODUCT POWER POWER OPERATION GAIN NF REQUIREMENTS VOX PRICE INC VAT

MML144/30-LS 1 or 3W 30W SSB. 13.8V al 4A £75 (p&p inc £3)

MML144/50-S lOW 50W 13.8V 5, 6A \ £92 (p&p £31

MML144/100-S 10M/ 100W 12dB <1.5413 13.8V 5, 12A \ £149.95 (p&p £3.50)

MML144/100-HS 25W 100W 13.8V 5, 12A \ £149.95 (p&p £3.50)

MML144/100-LS for 3W 100W 13.8V

MML144/200-S 3, 10 or 25W 200W
CW. 13.8V o/ 30A \ £245 (p&p £4.50)

 THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED

g
43 ,.......... I.......,

...., .

MML432/30-L MML432/50 MML432/100

..... ...V. f

enedIAN6J.i_-.-

PRODUCT

INPUT

POWER

OUTPUT

POWER

MODES OF

OPERATION

PRE AMPLIFIER- POWER

REQUIREMENTS

RF.

VOX PRICE inc VATGAIN NF

MML432/30.L 1 or 3W 30W SSB.
FM.
ATV.
CW.

1249 2dB 13.8V 5, 6A \ £139.95 (p&p £3.50)

12dB 2dB 13.8V (f/ 8A \ £129.95 (p&p) C3.50)MML432/50 10W 50W

- - 13.8V (f/ 20A £245 (p&p £4.50)MML432/100 10W 100W

'THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED.

CONNECTORS . . .
144MHz Products- Our standard connector on these products is S0239. We use a high quality PTFE socket of superior quality, but we are able to supply the choice

of BNC or 'N' type at no extra charge. Please specify
432 MHz Products - The MML 432/30 -L's fitted with BNC connectors, 'N' type available, please specify. The MML432/50 and MML432/100 both have BNC input

sockets and 'N' type output sockets. If this is not to your preference please specify when ordering.

DATA SHEETS . . .
A full printed data sheet is available on each product, and is free on request.

CATALOGUE . . .
A copy of our latest catalogue can be obtained by sending a large SAE (23p) or by sending 40p in stamps to the address below.

RALLIES & EXHIBITIONS . . .
We shall be attending most of the 1984 rallies and exhibitions. Come and see our products for yourself.

AVAILABILITY . . .
Our products are normally available from stock. either direct from ourselves or any of our 75 UK outlets.

VISA
MICROWAVE MODULES

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
Telephone: 051-523 4011. Telex. 628608 MICRO G
CALLERS AE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY
9.12.30, 1-5.00

E & O.E. IWELCOME



PRODUCT NEWS
MINIATURE METALLISED
POLYESTER CAPACITORS
Lowerdale Limited of Fleet

have introudced a range of
miniature polyester capaci-
tors designed for general
purpose use as decoupling
capacitors. The insulated
thermoplastic body has
stand-off lugs to hold the
capacitor away from the
printed circuit board to facili-
tate solder flux removal.

Rated at 63V dc the capaci-
tors are available from stock
in a full range of values from
1nF to 470nF, all with 5mm

NEW KITS AND MODULES
Cirkit has introduced a

range of new kits and mod-
ules, which will cater for all
electronic constructors, from
the beginner to the professio-
nal.

The complete range will
offer the constructor an excit-
ing choice of projects, provid-
ing many practical applica-
tions around the home and in
other apsects of everyday life.

The kits are graded student,
enthusiast or professional
and classified according to
their applications, which
include audio, test, radio,
general and computing.

The more advanced kits
require some test equipment
for alignment, but the student
kits need only a few handtools
to produce a working unit.

Cirkit Holdings PLC, Park
Lane, Broxbourne, Herts.
EN10 7NQ. Tel: (0992) 444111.

lead pitch. Ten per cent
tolerance is standard with 5%
being available to special
order. For values up to 100n F
the case size is 7.5mm wide x
6.5mm high x 2.5mm deep,
150nF and above the dimen-
sions are 7.5mm x 8mm x 5mm.
Operating temperature range
is -40 to +85°C and stability is
better than 5% after 1000
hours at 85°C.

Lowerdale Limited, 3 Fleet
Road, Fleet, Hants. GU1 8QY.
Tel: (02514) 20822.

NEW INTERFACE
Micropatch is a new low-

cost, high performance
Morse, Baudot and ASCII
software/hardware computer
interface package. Model
MP -20 or MP -64 incorporates
the complete MBATEXT soft-
ware ROM for either the VIC-
20 or Commodore 64 compu-
ters. All circuitry and software
is incorporated on a single
plug-in cartridge module
which features 4 pole,
Tschebyshev active filters;
automatic threshold correc-
tion; 800Hz multi -stage active
CW filter. Many other fea-
tures are included, eg, auto-
matic PTT; RTTY anti -space;
sine generator for AFSK out-
put. The unit has plus or
minus CW keyed output and
FSK keyed output. Price for
MP -20 or MP -64 is £129.00.
ICS Electronics Ltd, PO Box 2,
Arundel, West Sussex BN18
ONX. Tel: (024 365) 590.

COMPACT COLOUR
NEWVICON CAMERA

A compact hand-held video
camera, the WV-AQ1E, has
been introduced by Panaso-
nic. It is extremely versatile,
simple to operate and can be
used under almost any recor-
ding conditions. It incorpo-
rates numerous technolo-
gically advanced features
including a2 power zoom lens
with MACRO function and the
ability to film at very low
lighting levels.

A primary consideration
when buying a video camera
is undoubtedly picture qual-
ity, so the WV-PA1E features a
newly developed high sensi-
tive 1/2 inch newvicon tube
which provides the clarity and
resolution of a 2/3 inch tube.

Filming under strong light
is now possible as the 1/2 inch
newvicon tube has been
designed to eliminate the risk
of burning, and the limitations
of low light filming have also
been overcome enabling fil-
ming at a minimum illumina-
tion of 7 lux. Colour slip,
colour shading and noise is
extremely low with a horizon-
tal resolution of 280 lines and
an s/n ratio of more than 45dB.

The newvicon camera has
been designed with comfort
and human engineering in
mind. It is self-contained,
compact (193 x 160 x 236mm)
and lightweight (only 1.1Kg
excluding cable). A grip
design handle allows man-
oeuvrability for difficult
angles and ensures simple
camera operation over a long
period of time. Recording
action is also improved as the
start/stop button is con-
veniently located on the
handle.

A convenient feature is a
date setting time and stop-
watch display, used for keep-
ing a chronological record of

important events and a stop-
watch function that is useful
for the timing of athletic
sports. A built-in alarm sys-
tem will check to ensure that
conditions are right for recor-
ding and alerts the user of
poor batteries, misconnec-
tions, incorrect white balance
or poor light. For the crea-
tive home movie -maker there
is a negative/positive picture
reversal for added dramatic
effect or negative film
copying. A unidirectional
boom microphone gives vivid
sound reproduction and is
removeable for silent recor-
ding.

A built in VTR remote con-
trol allows remote control
operation (play, slow, cue and
review) on the attached port-
able VTR.

The motor driven 200m lens
is a 6 x (8.5 to 51mm) F1.2 type
with an auto/manual iris con-
trol and a built in MACRO
function which is ideal for
close-up shots (to 5cm).

Other features include a
built-in tube protection shut-
ter which automatically shuts
off external light whenever
the camera is switched off; a
built-in colour temperature
setting for indoors/outdoors;
rec review, with button for
NV -100 portable VTR; auto
/manual iris control; colour
balance control; 1 inch elec-
tronic viewfinder - which
doubles up as a 1in b/w TV
monitor; back-up battery
compartment for auto date
/time and for white balance
memory; 2.5 inch detachable
camera cable and a stand-by
switch used to conserve the
power of a VTR battery, if
recording is stopped for more
than 5 minutes.

Panasonic UK Ltd, 300-318
Bath Road, Slough,
Berkshire. Tel: Slough (0753)
34522.
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ENFIELD ELECTRONICS
208 Baker Street, Enfield,

Middlesex. EN1 3JY. Tel 01-366 1873

1

TRANSIS TORS

AC125
AC126
AC127
AC128
AC132
AC141
AC142
AC176
AC187
AC188
40149
AD161
40162
BC107
BC1074
BC10713
BC108
BC10134
801088
BC106C
BC103
BC10913
BC109C
13C110
BC141
BC142
BC143
BC147
BC146
BC157
BC158
BC159
BC160
BC161
BC167
BC168
BC1E8
BC170
BC171
BC1724
BC173
BC177
BCI 78
8C179
BC181
BC182
BC182B
8C1821
E1C183
BC183E1

30p
30p
30p
30p
90p
309
30p

30p
30p
90p
45p
46p
129
149
149
12p
14p
14p
149
12p
149
149
359
315p
3617
25p
12p
129
12p
12p
12p

4S50pp

ISp
12p
129
20p
13p
12
13p9

20p
20p
259
23p
12p
14p
12p
12p
12p

oriso
BFla
61200

BC183C 12p BF2248
BC1831 12p BF2448
BCI83LB 12p 8E256
BC184 12p 81257
8C18413 12p 13E258
8C1841 12p 8E259
8C186 30p BF594
BC187 30p 6E595
BC2124 149 BER39
BC2121 12p SERA
BC213 12p 13FR80
8C2138 12p BFX29
BC2131. 12p 8FX/34
BC214 12p BEXE15
802148 14p BFX87
BC214L 12p ElFX811
BC237 1119 13FY50
BC238B lip BF451
8C307 lip BP/52
EIC308 lop BP/90
13C327 16p BRY39
BC328 16p BSX20
BC337 lip 65X29
BC338 lip BU105
BC441 369 BU205
BC461 36p 8U2011A
BC477 40p MJ2955
8C478 40p
BC517 45p
80547 15p
BC548 15p
BC549 lip
BC556 20p
BC557 15p
BC558 lip
BC559 lip 0C22
BC470 20p 0C23
BCY71 20p 0C26
BCY72 23p 0C28
BD131 50p 0C36
BD132 0C41
80133 650p0p 0C42
80135 50p 0070
BD136 40p 0076
BD137 40p 0081
60138 40p 0082
BD139 45p 0084
80140 46p TIP29
6E194 149 7I9294
8E195 14p T1P298

uP
14p
35p
20p
3Sp
35p
359
35p
35p
44,
30p
20p
30
30pp
30p
30
30pp

329
30p

219
259
259
40p

30p30p
35p

170p
200p
220p
90p
50p

MJE371 90p
MJE2955 1109
MJE30557 90p
MPSA06 25p
MPSA56 30p
MPSUO6 65p
MPSU56 60p

150p
150p

20000p

1p
220p
759
7Sp
60p
60p
60p
609
509
30p
35p
50p

11P3
m- uop

TIP308 540p0p

T1P30C 459
11931 3111p

TIP31A 40p
TIP3113 sop
TIP31C 45p
TIP32A 40p
TIP32C 40p
71P36C 140p
719414 50p
TIP41B 50p
T1P42A 60p
11P42B 6515

11P120 sop
T1P121 80p
T1P142 120p
1192955 70p
11543 36p
11544
11590 30p
T1E81 3015

VNIORMA 75p
44664F 95p
441313AF 114
ZTX107 12p
ITX108 12p
ZTX109 12p
ZTX300
ZTX301 181Spp

ZTX302 20p
ITX303 20p
ZTX304
ZTX330 35099

712(5500114ITX501
ZTX502 18p
ZTX503 18p
ZTX504 30p
ZTX531 309
Z7X550 309
2N696 35p
2N6911 4515

214699
2N706A 26p
214708 30p
291914 36p
291918 30p
214930 30p
2141131 313p
2N1132 30p
2N1X3 Opp

2141494 sup
2911305 80p
2N1307 70p
2141306 80p
2911613 36p
2N2222/1 30p
21423694 28p
2912616 68p
2N2934A/5A 30p
2142906A 60p
2142907A 30p
29129260 12p
29129268 12p
2N2926V 12p
2913053 30p
2143354 759
2143355E 60p
2913442 150p
2143615 200p
2143702 12p
2143703 12p
2143704 12p
2143705 12p
2143706 12p
2143707 12p
29137013 12p
2143710 12p
2143711 12p
2143771 200p
2143772 200p
2143773 200p
2143819 25p
2143820 45p
2143623 50p
2143866 103p
2143903 15p
253904 15p
2143905 1Sp
2N3906 15p
2915172 30p
2N5194 90p
2145457 42p
2915458 48p
3N128 85p
391140 85p
3N141 85p
314163 110p
391201 110p
314202 1259
40406 80p
40407 80p

TTL

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410

741512
74L513
741514
74L515
741520
741521
74L522
741526

10p

lap
lip
lap

p

32p
32p
25p
2sp

7411 25p
7412 Nip
7413
7414 31p
7416 20p

7420
7422
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446

say

23p
2Bp
230p

0p
369
269
269
359
30p
30p
23p
51p

71p
9Sp
71p
71p

;Z6
7450
7451
4753
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483
7484
7485

rep

2
5 691p

20p
21p
21p
21p
25p
25p
30p
25p
40p
36p
30p

1109
70p
Sep
alp
71p

/.130
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74104
74105
74107
74109
74110
74111
74116
74118

144699

37p
46p
40p
419
419
419
41p
60p
959
56p
589
30p
30p
41p
70p
70p
65p

97,9
5547

459
46p
46p
00p
509

1859
11/69
120p
054/
05p
46p
55p

11p
50p

105p
70p

105p

/41W
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74279
74284
74285
74366
74390
74393

741501 1715
741502 17p
741.504 17p
741505 17p
741508 lip
741509 20p
741510 20p
741511 209

23p
28p
32p
219
21p
21p
21p
21p

CMOS
CD4000
004001
CD4002
C04006
C04007
CO40013
CD4009
004010
CD4011
CD4012
CD4013
004014

15p
15p
159

1660p9

45p
30p
25p
15p
20p
25p
55p

741527
741528
741530
74L532
741533
741537
741538
741540
741542
741549
741551
741554
741555
741563
741573
741574
741575
741576
741578

21p
219
21p
21p
21p
21p
21p
21p
37p
Op
21p
21p
21p

134
25p
25p
28p
25p
259

741583
741685
741586
74/690
741.593
741.695
741596
7415107
7415109
7415112
741.5113
7415114
74/5122
7415123
7415124
7416125
7415126
7445132
7415136

51p
52p
23p
39p
36p

109
46pp

46p
35p
32p

32p
459

le6
46pp

37p
36p
419
26p

7415138
744-slas
7415147
7415148
7415151
741-6153
7415154
7445155
7416156
74/5157
7416158
7415160
7415161
7418162
7415163
7416164
744.5165
7415166
7415168

40p
39p

121p
86p
469
52p

120p
46p
46p
40p
40p
429
40p
44
43p
48p
609
81p
97p

7415169
7415170
7415173
744.5174
7415175
7415181
7415183
741.5190
7415191
7415192
744.5193
7415194
7415195
7415196
7415197
741.5221
7415240
7415241
7415242

989
86p
ap
514
52p

114
20Ip

55p
56p
55p
52p
S2p
52p
S2p
sap
Illp

1114

7415243
7415244
7415245
7415247
7415248
7415249
7415251
744.5253
7415257
7415258
7415259
7415260
741.5266
7415273
7415275
7415279
74/5280
7415283
7416290

Sip
ap
Sep
059
06p

40p
459
40p
43p
67p
30p
32p

146p
Pp

111740pp

46p
110p

7415293
741.5353
7415362
7416365
7415366
7415367
7415368
744-5373
7415374
7415375
741.5386
7415390
7416393
74/539S
7415396
7415541
741.5629
7415669
741.5670

446p
110p

35p
359

36p
70p
70p
52p

130p
SSp
569

310p
130p
203p

op
izcip

RIBBON CABLE

D CONNECTORS
MALE

9 way 75p
15 way 100p
25 way 140p

FEMALE

100p
1140
195p

D -CONNECTOR COVERS
9 way

15 way
25 way

110
110
125

RECHARGEABLE BATTERIES
HP2, 1.2v, 4.0AH
HP2. 12v, 1.2AH
HP11, 1.2v, 1.2484
HP7, 125v. 500mAH
AAA 1.2v. 1130n1AH
PP3, 8.4v, INMAN

ALUMINIUM
BOXES

311,v x 199 x
80 50 x25 80p
100x 66x 50 120
100 70 40 120
100 x100 x40 120
135 x70 x40 120
135 x 105 x40 1.40
180 0 125 x 65 1.95
205 x 155 s 75 2.50

E3.95
E2.60
E2.40
E 1 00

30p
14 50

D104115
yt

AA215
11N(13
134103

84127
84133
BYRN
84207
81299
BYX10
0447
0450
0491
0495

1

14P
10p

301
109
a,
201
nI
ISP

lisp
31

911

OP

19

08200
04202

14/23
14914

14916

1440:0
144101

N4002
N4CO3

640134

N4035
144036

51007
N1148
N4449

SP

611

SP

SO

SP

I,
GP
7p
7p

8,

6P

915060

N552

9151011

145402

N5403
N5404
N5405
915406

145407

N5405
544
5921
5972
0923

lip

lIp
14
149

16p
17p
lip
229
259

SP

7p

7p

7p

LINEAR
CA1310E
CA1350E
CA3020
CA3028
CA3035
CA3043
CA3055
CA3065
CA3080
CA3081
CA3085
CA3086
CA3089

185p
909

230p
110p
270p
305p

869
150p
80p

225p
1459
66p

230p

C04015
C04016
CD4017
CD4018
CD4019
CD4020
CD4021
C04022
C04023
CD4024
C04025
CD4026
C04027
C04028
CD4029

CA3090
CA3130
CA3140
CA3240
1CM7555
ICM7556
11347
LF35114
11353N
LM224
LM301
LM308
LM311N
151318N
LM324

46p
30p
40p
52p
30p
52p
46p
46p
20p
40p
lip

100p
259
46p
55p

4159
106p

52p

105p
125p

2014
200p

100pp
150p
30p

100p
Sip

50p

I C SOCKETS ZENER DIODES
LOW PROFILE

0.1.1 Type Pfce
8 pin 10p

14 pin 12p
16 pin 14p
18 pin 114
20 pin 24p
22 pin 25p
14 pin 30p
28 pin 32p
40 pin 35p

VERO PLASTIC BOXES
White 71 x 49 x 25
Blk 71 x 49 x 25
85, 120 0 80 x 35
558 180 x 110 x55

POTENTIOMETERS
Carbon track, 1 watt log & linear

iialu4S

101;21
Price

.2MR (single track) 40p
4 7K-2.2MR 1du8l garuit 100p
4.714-2 2MR (single gang DrP switch/

90p

RESISTORS

5CX)g

60p

1.10
1.75

TURNED PIN
DI L Type Price

8 pin 35p
14 pin 50p
16 pin 110p
18 pin p
22 pin

86
75p

24 pin 90p
28 pin 100p
40 pin 150p

VERO BOARDS
127 x63 1.10
95 x63 95p
431 x 63 3.17
127 x95 120
05 x95 1.15
431 x 95 420
454 x 119 5.50
63 x 25 pk of 5 1.30

SOLDER
20 svg, 3 core

495p

CD4035
CD4038
C04040
C04041
CD4042
CD4043
CD4044
CD4045
CD4046
004047
C04048
CD4049
CD4050
CD4052
004053

LM339
LM348
14358
LM380
LM381
LM382
1.14384
LM386
LM387
LM389
LM732
LM747
1M1458
1M3900
LM3909

B28618/14 well 363 3V6. 369 461 66
657. 765. 862. 106 11V, 126. 136, 156.186
206 226 246, 276, 306. 336, 366, 396, 436
471/, 564, 684. 754, 639. 1004. 1404. 207/

lip each
829INIC4.4 wan: 11/3 247,34,350 3463W,
443, 41/7, 591, 555, 42, 745. 552. 551, 108,
114, 129. 134, 154. 164. 1811, 229, 24V. 375,
30V. 33V, 364 lip sack

66101
87100

81106
BT107
131104

11CM
11C1060
TICIO6M
T1C1260
TIC2060
4102269
TIC2460

THYRISTORS
104p
104p
101p
132p
1439
26p
48,
77p
lip

Sip

134

T9 14/4009
2141599

2144441

2144444

291590
2145061

2145E62

2915663
28554
60OrnA/20V
500,4/30V
603mA/103V

lap
4

171094

150,
36p
33p
42p
47p
47p
21p
24,
34,

124
50p
50p
45p
44

120
46pp

559
46p
!Sp
30p

70p
50p

SOp
90p
02p
859

174
130p
160p
100p
1414
110p

55p
75p
459
70p
92p

LEDs

CD4054
CD4060
CD4066
004068
CD4069
CD4070
C04071
CD4072
CD4075
CD4076
CD4077
CD4078
CD4081
CD4C432
CD4085

1143911
1443914
1M3915
LM3916
MC1458
MC1488
MC1489
74E555
NE556
146564
NE566
146567
140570
NE571
5445010

5mm Red 10p 113. Red
Green 139 Red 24
Yellow 13p Green 25p

3mm Red 10p Yellow 25p
Green 13p 323 In
Yellow 13p Red 20p

C0X21 Red Green 259
ssp Yellow 259

251: Bert/stack. 503 &late
Red 24 Red 20p
Green 25p Green 25p
TA. 25p Yellow rap

100p
80p
30p
209

169
18p

2Sp
60p

p
25p
25p
25p
72p

140p
21350
285p
284

70p
80p

209
569

404
173p
161p
391p
387p

CD4093
CD4099
CD4160
C04161
CD4162
CD4163
004175
CO4402
CD4412
CD4419
CD4445
CD4446
004449
CD4501
CD4502

140p
40p

7Sp
759
7Sp

759
7Sp
7515
isp

75p
75p
3Sp
70p

SAA.5020
SN76013N2S6p
TAA6214 nap
TAA6616 17Sp
TBA1208 70p
7841205 isp
TBA120U 1114
1845400 1111p
184651
TBASOO 16p
TBA81OS 110p
TBAI320 elp
TBA9200 175p
TCA2705 171p
TDA1004 346p

601324/2034
14/504
14/1004
14/2004
14/4004
14/6004
14/0004
34/54
34/1034
34/2004
34/4004
34/6101/
34/8004
54/504

SLIDER POTS PRESETS

High suability, 1 watt. 5%
Rang. Price 11-99)
113-10449 2p

Nigh stability, I watt. 5%
Renee Price 11-991
19-10MR 3p

60mm track, log & linear values
Range Price
5K -500K 80p

1100.1
1 p

(1004)
1Sp

Pre -se pots 1 watt
R000. Price
50R-4.7MR Immi vent & horiz 1 10p

CAPACITORS

45,
40p
459
50p
600
759

94
46p
53p
514
71,
79,

43,

5A/400V
56/600V
54/11334
7A/1034
7A/200V
74/400V
74/500V
74/110N
104/509
104/11:09
104/200V
104/40N
1044004
1011/4004

60p
/Op
90p
SSp

609

lop

sop
Sop

SSp

64
659

Op

Mp
114

LAMM
443091
LMX61(
1.1&317K

1.M3177
114320/5
LM320/12
LA020/15
164320/24
I.M3371

004503
C04511
CD4512
CD4514
004515
094516
004518
C04520
C04628
C04538
CD4539
004541
004555
CD4561
C04568

7941008
TDA1022
7041024
TDA2CO2
TDA2003
T1342020
7942030
TDA2102
1942522
TDA9400
TL061
TL062
11064
11.071
T1072

46p
S2p
110p

1409
200p

NM
529

Sip
90p

100p
79p

100p

110110pp

11411p

3479
570p
1209
150p
346p
360p
340p

75SIM,
150p

SOP
60p

CD45613
C04572
CD4581
CD4582
CD4583
CD4584
C04585
CD40100
CD40106
CD40109
CD40114
CD40174

80p
SOp',
110p1

00P1
lap
60P

11091
200p

9
10,804,1

204

11.074
110131
T1.062
11063
TL084
U4748
214414
Z14424
2N425
291426
ZN427
2141034
Z N1040

REGULATORS
1110p U472IC
SOp 711054

1309 78124
3509 70120,
134 78154
65p 75184
6Sp 78244
65p 750511
65p 79124

1844 79154
1.41481 324p 79104
UAW 00/596 79244

TRIACS
2/112004
2/1/4004
24/6004
44/6n,
64/1004
64/2004
MAW
BANION
10A/100V
104/200V
105/403V
IM/4009

SOP
60p
609

80p
SOp

110p

80p
104
110p

100p

117p
40p
85p
92p
06p
40p

1 50p
959

400p4
713459

234
750p

77p 78812 06/56)
SOp
5 78/05

12Ip0 78112
50p 78115
50p 79118
50p 78124
5515 6662

559
791.05
79112

559 79L15
ssp 79/18

79124

4609
35p
35p
35p
35p
35p
3Sp
46p
45p
45p

BRIDGE RECTIFIERS
14/5011
1411:64
14/2004
14/10W
24/504
24/1004
24/2004
24/44104

30,
30p
359

3S,
isp
55,
55p

68/508
611/1034
64/204
6A/407/
104/203V
105/400V
25A/200V
254/403V

75,
74
SO,

nes
21/4
1411,
258,
NS,

Dab Et ho resist
El 10

PF. 2p2 297 393. 399. Opl 5p6. W. 89 2. IOpF. 120. 15p! 1895. 22PF, 270, 33PF.
390, 47pF. 56pF, 830 820, 1000 1200, 150pF, 18130, 22095, 270p6. 330pF, 4700 5600.
WOO, COO, 10009F. IM. Ina, 243,303, 3r6. 4n7. 5416, 601, 5o2, 100, 720. 47nF, 100nF 4 nick
1841JUI: IOW Inf. 2412, 303, 447, 44, lOri 7, each. 154, 224. 3305. 47n1 59 ewe 68nF.
IOW II p sack 2204 15p. 3304 lip 17090, 29p.
POLYSTYRENE 220, 170, fi80. 620. 1000, 1200, 1500, 2200, 2700. 3300. 3900.
4700, 6800, 8200, 18291, 12000, 15000. 111000, 20004 72E04. 330011, 47081, 50204,

Op sick
TANTALUM MAO 3V: 10015, 150uF, 2201, 333i 54, each. 476.1 110p. 6104 1MS. 1193:
56.129.161 13p. 31131,. 47uF 259. Net/ 2201 Tip each. 4704 leap. UPI: 151, 22,F le,

CERAMIC

pack. 33uF 34. 471f Sip. auf 64. Mk& 1109.
212.313 219 owe 4,7. 6,8 25, sack. 104 lip 21a 35p 164: 33444 471f 4111p. 110.1

55p. 2201 1114. 259 15uF. 72uf Sip sack 471./5.65.1 Sip. 3511: 0.14,071,1.017uF le, serer
1u5 14 each. 2,2 25,. la, 117 /Op emh. fee 314. 10uF 40,. 471.1 11111,.

ELECTROLYTIC Aaiel ar WWI 159, UV, 72uF 31,1 IllpaerA.474, MO, 103f 14ksack.
12515,2201 14p auk. 33011 lep. 4705 24p. 61300 361. 10M11 30p. 15004 40p. 221715.1 le,.
25V: 10,1011, fluF. 474 lip sack 1004 lip 2200 lip 4704 70,. 10004 40,. 22081 560.
47911115/. 25V: 1200, 250uF 2179 each. 404- 48 14.1704 30p 19)1 451,. 514: 0.4710,
I uF Op each. 1410141112p 220uF 35p. 6311: luF.2u2, 4,7 7p pack. 10uF, le wk. 474
12p 1004 My. 220uF 309. 18119. 1 7F it, 14114 101AF lip. 2909: 0.011. 0.0114. 0115 10,
sack. 0.IIti1 Ilp. 04711 lip luF 18p. 2,2 24.100 23p 100135,. 047uF 350.
0.0224. 0047uF 30p sack 02211. 67p 101104: 001702,1 27p. 0022uF, 0.11f 39, each.
POLYESTER Cale INN 01. 022, 82.060.1 M. 15 72. 33 lap 47 12p..93 2111,. luf 279.22
SOP.

510E6E0 MICA 2p2. 3p3. 50. 100. 100. 200,220. 250, 270 13p 4406. 3005. 230, 320,
470. 50pF, 560. NNE. 759F. 1120. 1600. 1200, 1500. 1800. 200. 200. 2500. 2700.
3600 15p each. 3381 3900. 4700 19, Dace. 50130, 5600 MOO II, each. 1120pF 241,

2710000 ,. 15030 n 169042p. 22081 45p. 27E00 Op. NW 54 39300 6111p. 47134F
or. 5/60pF 61800 115p. VOW 1211,. 106000 125,

Prices for TTL Components
are changing all the time

Please phone for current prices
NEW ILLUSTRATED CATALOGUE

NOW AVAILABLE
fl including VAT plus P&P

50p P&P ON ALL ORDERS UNDER E10
TELEPHONE ORDERS ACCEPTED WITH ACCESS

& BARCLAYCARD OFFICIAL ORDERS MOST
WELCOME FROM SCHOOLS ETC

WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
All prices include V A T Same day despatch

moo
74161
74162
74163
74164
74165
74166
74167
74170
74173
74174
74175
74176
74177
74180
74181
74182
74184
74185

rug

1359
41p41p
70p
169
SOp
Slp

250p
57Sp
124

85p

46p
419
Sip
46p
46p
asp

74119
74121
74122
74123
74126
74132
74135
74141
74144
74145
74147
74148
74150
74151
74153
74154
74155
74156
74157
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mu- NEWS DESK

United States naval
communications

Marconi Communication
Systems Ltd, of Chelmsford,
is to supply a complete radio
communication system to the
United States Navy...the first
time a British company has
done so.

Consisting of radio equip-
ment for the LHD-1, the first of
a new class of amphibious
landing assault ships, the
contract is expected to be
worth about US $15 million
and is a version of the already
well -proven ICS3 radio. This
has already been fitted in 41
ships, including those of the
Royal Navy, Royal Nether-
lands Navy and Greek Navy.

£100m air force order
Marconi Defence Systems

Limited of Stanmore, Mid-
dlesex, has also secured what
is believed to be one of the
largest orders ever placed
with a single European com-
pany for an airborne electro-
nic warfare systems package
comprising an advanced,
fully -integrated electric
countermeasures system
known as Zeus for RAF Har-
rier GR5 jump jets.

Zeus uses an American

transmitter made by Northrop
and the commonality bet-
ween the US AV8B and the UK
GR5 Harrier increases the
possibility of USA sales.

The Zeus project is a rare
example of real collaboration
between British and Amer-
ican industry, which can be
expanded into additional
trans -Atlantic projects.

The order will provide work
for up to 500 people within
MDSL, both at Stanmore and
at the company's Broad Oak
manufacturing plant in
Portsmouth, and for many
more who work for the hun-
dred plus suppliers who will
be working on the project.

RSGB News
NASA will shortly be con-

sidering proposals from the
amateur community for the
next amateur radio shuttle
mission. The next licensed
amateur in space is Dr Tony
England. WOORE and, like
W5LFL, he hopes to be able to
take some amateur radio
equipment with him in space
(with a name like his, the
omens for the Society's
headquarters station having a
contact with him must be
good!)

Whilst the publicity aspects
of the STS -9 mission were
generally satisfactory and,
from the Society's point of
view, profitable, there is no
doubt that the impact of a few
words directly from space to
the Society's headquarters
station with the media in
attendance would have been
enormous. It would have been
the final icing on the publicity
cake and would have
demolished the lingering
impression gained by the
media that, for all the effort
and energy put into the mis-
sion, the results were not
outstanding from a pragmatic
point of view.

The Society made several
requests (in fact they were
more like pleas) before the
mission for a brief scheduled
exchange with W5LFL but we
were informed that NASA had
a strict 'no sked' policy -
which, to our knowledge,
dissuaded several elements
of network television from
giving more coverage to the
mission and to some extent
diluted the force of the TV
coverage which was given. In
the event, of course, techni-
cal difficulties of various
kinds restricted W5LFL's

operating quite considerably
and during the mission we
again suggested that a sked
would do a great deal of good:
however, NASA would not
budge from their position.

The Society has already
written to NASA with sugges-
tions for future missions. If
any members have any
suggestions for operating or
experiments, the Society's
Secretary would be pleased
to hear from you. A number of
experiments have already
been suggested by amateurs
in the USA. WOORE expects to
be in space in March 1985,
which leaves precious little
time or any ideas to be
developed: however, any
comments would be appreci-
ated.

Northern computer fair
The third Northern Compu-

ter Fair-the only established
microcomputer market place
for all buyers of micro's and
related products in the lucra-
tive northern area, is to be
held at Belle Vue, Manches-
ter, from 22-24 November.

The timing of the show
ensures that it falls within the
pre -Christmas spending
period.

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 13
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1100115

AMATEUR RADIO

CALL BOOK
1984 edition

Published annually, this comprehensive
directory of amateur radio stations in the UK &

Republic of Ireland, incorporates over 18,000
new call signs and over 10,000 amendments.

All notified by the Department of Trade
and Industry between August 1982 and

February 1984. It also includes lists of
RSGB affiliated societies, groups and
special callsigns.

For most entries, the address
published is the station location. This

gives the VHF/UHF enthusiast an easy
reference for beam directing purposes.

This new edition is available now from the RSGB
sales counter price £5.89, or by post price £7.14.

OTHER RSGB PUBLICATIONS Inc p/p
A guide to Amateur Radio (19th edn) £3.44
Amateur Radio Awards (2nd edn) £3.41
Amateur Radio Operating Manual (2nd edn) £5.22
HF Antennas for All Locations £6.91
Microwave Newsletter Technical Collection £6.83
Morse Code for Radio Amateurs £1.31
Radio Amateurs' Examination Manual £3.42
Radio Communication Handbook (paperback) £10.91
Teleprinter Handbook (2nd edn) £13.84
Television Interference Manual £2.23
VHF/UHF Manual (4th edn) £10.31
Logbooks
Amateur Radio Logbook £2.77
Mobile Logbook £1.14
Receiving Station Logbook £2.72
Maps
Great Circle DX Map (wall) £2.12
QTH Locator Map of Western Europe (wall) £1.43
World Prefix Map in full colour (wall) £2.17

OTHER PUBLICATIONS
Active Filter Cookbook (Sams) £12.71
Amateur Single Sideband (Ham Radio) £5.46
Amsat-UK Technical Manual (Amast-UK)Incl. Oscar 10 data £14.37
Antenna Anthology (ARRL) £3.83
ARRL Antenna Book (Hardback for p/b price while stocks last) £8.78
ARRL Electronics Data Book £4.47
Complete Shortwave Listener's Handbok (Tab) £12.21
FM and Repeaters for the Radio Amateur (ARRL) £4.30
G-QRP Club Circuit Handbook £4.19
Hints and Kinks for the Radio Amateur (ARRL) £4.47
How To Troubleshoot and Repair A.R. Equipment (new stock) £10.47
Radio Amateurs Handbook 1984 (ARRL) £11.65
Satellite Experimenters Handbook (ARRL) £9.90
Secrets of Ham Radio DXing (TAB) £7.92
VHF Propagation Handbook (Nampa) £3.75

The RSGB is the national society representing all UK radio amateurs.
Membership is open to all interested in the hobby, including listeners.
The Society publishes a range of books, log books and maps for the
radio amateur. A large selection of other radio and electronics books
also stocked, a full list is available on request. Contact the membership
services section for more information about amateur radio, the RSGB
and its publications. All publications sold by the RSGB are available at
discounted prices to members.

RSG B Publications
Cranborne Road, Potters Bar,
Hertfordshire EN6 3JW

TOROIDAL TRANSFORMERS

.....

0 

7 DAYS DELIVERY FOR SMALL QUANTITIES

V/A
Secondary

Volts (Dual)
Primary Volts

(Dual)

PRICE
Unit
Price P/P VAT Total

15 3v -30v 0-120 5.60 0.75 0.95 7.30
30 3v -30v 0-120 6.00 0.91 1.03 7.95
50 3v -30v 0-120 6.65 2.00 1.30 9.95
80 3v -30v 0-120 7.25 2.00 1.38 10.63
120 3v -30v 0-120 8.00 2.00 1.50 11.50
160 3v -30v 0-120 9.00 2.00 1.65 12.65
225 3v -30v 0-120 11.50 2.50 2.10 16.10
300 3v -30v 0-120 13.50 2.50 2.40 18.40
500 3v -30v 0-120 19.00 2.80 3.27 25.07
625 3v -30v 0-120 24.00 3.00 4.05 31.05

1.Prototype Sample Service Available for
Special Requirements with Short Lead Time
for Production.
2.Quantity Prices Available on Application.
3.Mail Order: CHEQUES TO: WYE WINDING CO.
- ACCESS CARD WELCOME.

We also manufacture to customer
requirments Laminated Transformers, R.F.
chokes, I.F. Inductors and current
transformers

WYE WINDING Co.

-
27 STATION ROAD, BRIMINGTON,

p II J--1 f-Ei, CHESTERFIELD, ENGLAND.
I

K inding Co.

Telephone: Chesterfield (0246) 70297/8/9

Telex: 54284
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NEWSDESK
The promotional budget

will not only include the
normal television, radio and
local press advertising, but
has been increased to
include national press and a
large poster campaign.

Smalldish breakthrough to
the USA

SatStream - the small -dish
satellite business com-
munications service of British
Telecom International - can
now operate to the USA.

This results from the deci-
sion made on March 30 by the
Federal Communications
Commission-the US regula-
tory authority for tele-
communications - allowing
small -dish earth terminals to
operate to international
Psatellites.

SatStream North America -
opened in February this year
to Canada - will shortly be
extended to the eastern
States of the USA, with
increased coverage when
new satellites are launched in
1985.

BTI is installing small -dish
earth terminals, with anten-
nas between 3.7 and 5.5
metres in diameter, in key city
centres throught the UK to
provide access for custom-
ers. The first is already
operational at West Ealing,
London, using a 5.5m dia-
meter antenna designed by
British Telecom to give
improved performance.

SatStream earth terminals
may also be located on
customers' own premises for
their exclusive use.

Research fellowship in
satellite antennas

British Aerospace Dyna-
mics Group's Space and Com-
munications Division, based
at Stevenage, has announced
the establishment of a
research fellowship at the
University of Kent, Canter-
bury, to investigate novel
techniques in the design of
multi -frequency satellite
antennas.

One way of exploiting the
full potential of communica-
tions satellites is to equip a
single platform with a number
of communications payloads
covering several frequency
bands. Using conventional
antennas, this means provid-
ing a satellite with one
antenna for each frequency
band - a method that carries
cost and design penalties
which make multi -frequency
band satellites with con-

ventional antennas unattrac-
tive.

A solution to the problem
may be found in designing an
antenna configuration with
several sub reflectors of a
special type, stacked one
behind the other. These sub
reflectors have frequency
selective surfaces (FSS) and
they are transparent or
reflective to individual fre-
quency bands, thereby per-
forming spatial frequency
diplexing. This technique
enables a common main
reflector to be used for many
bandwidths to beam trans-
missions to earth and receive
signals from ground stations.

In a joint study, the Uni-
versity of Kent will work on
the physics and fundamental
problems of the operation of
multiply -stacked FSS arrays,
and British Aerospace will
develop the technology of
manufacture and perform
detailed experimental eval-
uation of FSS arrays.

This project, which is fully
funded by British Aerospace,
is an example of the close
relationship that exists
between BAe and the univer-
sities, particularly in resear-
ching advanced engineering
concepts and technologies.

British Amateur Television
Club

The Rugby Post House
Hotel was the place to be on
Sunday May 13th for the
growing band of TV enthu-
siasts in the British Amateur
Television Club.

This annual convention is
the major event in the ATVer's
calendar, and demonstra-
tions of equipment by traders
and 'home -brewers' showed a
range of TV -related activities,
from transmission to compu-
ter graphics to the latest
developments in microwave
TV repeater stations.

The Club was founded in
1949 to inform, instruct and
co-ordinate the activities of
amateur radio enthusiasts
experimenting with tele-
vision transmission, and has
grown to represent the inter-
ests of both fast scan and
slow -scan TV operators.

The BATC provides various
services to its members, not-
ably its quarterly magazine
'CO -TV' issued free to mem-
bers. This features circuits,
constructional articles,
photos and news items to
stimulate and develop both
the 'old -hand' and the new-
comer.

The Club organises tele-
vision contests to help prom-
ote activity and has various
awards for 'on -the -air'
achievement.

For details of membership
contact D Lawton, G8ANO,
`Grenehursf, Pinewood
Road, High Wycombe, HP12
4DD.

Special event station at
Liverpool

The IBA and Radio City
have responded to an invita-
tion from the Merseyside
Development Corporation to
provide a 'special event'
medium -wave broadcasting
facility for Liverpool's Inter-
national Garden Festival.

Until October, a temporary
IBA medium -wave transmit-
ter on 1530kHz (196 metres) is
providing traffic and parking
information and Festival
announcements from the stu-
dios of Radio City, the Liver-
pool ILR station.

The broadcasts can be
received throughout the 250 -
acre site and beyond. It has
been specially authorised by
the Home Office/DTI on con-
dition that no advertising
announcements are broad-
cast.

The IBA installation at
Birkenhead, across the water
from the Festival site, uses
one of its emergency con-
tainerised transmitters with
an easily -erected 74ft metal -
cored, glass -reinforced -fibre
vertical 'whip' aerial and a
buried earth -mat. It has an
effective -monopole -radi-
ated -power of about 40W and
the complete installation was
erected in little more than 24
hours. The transmitter is a
Redifon 1KW solid-state unit
substantially under -run. The
1530KHz channel is a fre-
quency ear -marked for a
future north -country ILR
station.

Laser graphics
Data Card has developed a

dramatic new high speed
plastic card identification
system which utilizes laser
technology to produce
secure photo identification
credit and cheque cards at a
low cost.

The system uses a video
camera to record live or
photographic images while a
computer keyboard permits
the entry of other identifica-
tion data. It makes the job of
collecting data much easier
and more secure, since the
data input to the system is put
into computer form and
stored on magnetic media
ready to process the cards.
Laser and electro photo-
graphic film technology
generates the high resolution
images onto the cards which
are then sealed wih a protec-
tive security overlay. The
system can process cards at
the rate of 750 per hour.

The Laser Graphics System
can provide the user with
quick access to vital data
whether it is for security
purposes, updating iden-
tification cards or the re-
issue of lost cards. Data is
stored on a single computer
medium for subsequent
recall providing additional
convenience, cost savings
and security.

The applications for the
Laser Graphics System are
numerous since many diffe-
rent security features can be
incorporated into the card
including pictures, finger
prints, signatures or a variety
of other graphic data. The
system will also take alpha-
numeric text data and put it in
microform for an extra mea-
sure of security, referred to as
micrographics. A magnetic
stripe may be incorporated
into the back of the card for
other applications.

WELCOME BACK UOSAT -2
In the July issue of R & EW (Page 42), Dr Arthur Gee

reported the failure of signals from UOSAT-2 during the
third orbit of the satellite and described some of the tests
that were made to detect even the weakest of its beacon
signals.

Unfortunately, no signals were detected and it was
speculated that UOSAT-2 may have suffered impact
damage during the third orbit, rendering it permanently
unserviceable.

However, terrestrial signals to the satellite have been
continued in the hope that such damage did not occur and
the satellite could be made to respond.

We are pleased to note that this perseverance has been
rewarded and the satellite is again orbitting in the state 'all
systems go.'
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VLF CONVERTER

This unit converts the frequency band
between zero and approximately 700KHz
to an equivalent frequency - spectrum
accessible to a general coverage or
amateur bands only receiver, depending
on the frequency of a crystal oscillator. It
may be built for less than £5.

Circuit description
The heart of the unit is the early FM

demodulator IC, the SN76660, which
consists mainly of a limiting amplifier
and a double balanced modulator; the
important factor for our application
being that the latter section is accessible
to the outside world.

The TBA120A is equivalent, but later
marks of this IC should be avoided as
they contain internal coupling capaci-
tors.

01 is used in a standard Colpitts crystal
oscillator configuration and it's output
fed via C5 into the limiting amplifier
section of 101, which then feeds the
limited signal in quadrature to the
double balanced modulator.

The actual frequency chosen is unim-
portant, but 4.000MHz is suggested as
this is available cheaply with the HC18/U
base. 10.000MHz is also feasible, with the
added advantage that an output is
available on the third harmonic at
30.0MHz for those with 10 metre only
receivers. Crystals drastically outside of
these limits may not oscillate with the
component values shown.

The signal from the antenna is fed via
010 into the very crude low pass filter
formed by L1, L2, C11, C12 and 013 which
cuts off around 700KHz. The signal is
then fed into the double balanced
modulator at pin 7 to which pin is also fed
an additional balancing current from RV1
and R6. The output appears at pin 8 and
02 is directly coupled to this to prevent
overloading by the receiver connected
to the circuit via C9.

This article by Lionel Sear, G3PPT,

describes an economically -priced unit

that will provide a new experience for

many readers -build it and become

familiar with the world of the very low

frequency spectrum.
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VLF CONVERTER
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PARTS LIST

Resistors
R1

R2
R3,R5
R4
R6
RV1

Capacitors
Cl
C2,C5, C9
C3,C4
C6,C7
C8
C10,C11
C12,C13
C14

100K 1/4W 5%
22K 1/4W 5%
3.3K 1/4W 5%

1K 1/4W 5%
330K 1/4W 5%

47K 10 MM Preset

5-60pF Foil Trimmer
30pF Ceramic Plate

150pF Ceramic Plate
10nF Monolithic

2.2uF 35V Ta Bead
1 riF Disc Ceramic
1 riF Disc Ceramic

100nF Disc Ceramic

Inductors
L1,L2
Toko 283AS-221 220uH Fixed Inductor

Semiconductors
Q1,Q2 Gen Purpose NPN BC107 etc
IC1 SN 76660
X1 HC18/U Base Crystal (see text)

101 is obtainable from a number of
suppliers advertising in this
magazine. The other components are
also readily available.

Construction and testing
IC1 is a wide -band high gain device,

but so long as the layout shown is
followed, no instability should be
encountered. After construction, con-
nect the unit to a suitable receiver and
power source, (9 to 12V at 20mA is
required). The crystal oscillator should
be tunable on the receiver and it's output

Front panel showing antenna connections

adjusted for minimum signal strength
with RV1. The actual frequency may be
trimmed slightly by adjustment of C1.

If a suitable antenna is connected, the
correct functioning of the unit should be
apparent with strong reception of BBC
Radio 4 at the crystal frequency plus and
minus 200KHz. A large antenna may
overload the unit, and if this is suspected
then place a small capacitor in series
with the input. The unit itself may
overload the receiver, in which case C9
should be reduced in value.

VLF reception
The minimum frequency receivable

with this converter will depend on the
characteristics of the main receiver, but
most configurations should enable the
pulses of the 'OMEGA' navigational
system around 10KHz to be heard, It may
also be possible to hear atmospheric
phenomena such as 'whistlers', but bear
in mind that in the urban environment the
VLF spectrum tends to be heavily
polluted with man-made interference
from TV timebases etc., especially at
night.

Tuning up through the range of the

converter one will encounter an assort-
ment of FSK signals such as GBR on
16KHz, coded time signals such as MSF
Rugby on 60KHz and navigational
beacons etc.

The conventional Long Wave band
needs no explanation, but between this
and the Medium Wave lies the marine
band with a plethora of marine and
aircraft navigational beacons between
280 and 400KHz. A nautical almanac such
as 'Reeds' gives full information about
these.

Further suggestions
With a suitable microphone or trans-

ducer having the required high fre-
quency response connected to the input,
it should be possible to listen to the
sounds emanating from bats, but, since
this has to be done outside, be careful
that this does not cause the neighbours
to think that you are some sort of
'listening Tom', monitoring bed -spring
harmonics!

Short range communication may be
feasible using a modulated ultrasonic
carrier and the type of transducer used
for burglar alarms.
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South Midlands
* FREE FINANCE 2 YEAR GUARANTEE

BRANCHES AT: SOUTHAMPTON, LEEDS, CHESTERFIELD

YAESU FOR VHF EQUIPMENT - SMC' YOUR SUPPLIER

4ie FT29OR & FT79OR MULTIMODE

S
U E
P V FT690R Multimode Transceiver 6m £259.00
E E FT29OR Multimode Transceiver £279.00
R N FT790R* Multimode Transceiver 70cm £259.00*

T SMC2.2C 2.2Ah Nicads 'C' size per set £21.60
S Y SMC8C 220mA Charger (13A Style) £9.20
A MMB11 Mobile Mount £28.19
 C CSC1A Carrying case £4.45
E M FL6010 6m 10W Amplifier £49.00

S FL2010 2m 10W Amplifier £66.55

*432MHz
PORTABLE
SSIEUCW/FM

£259!*

(*). FT208R & FT708R HANDHELDS

S
U E
P V
E E
R N

T
S Y
A C
E M
R S

KEYBOARD ENTRY
SCANNING - L.C.D.

4 bit CPU provides:- ten memories, up -down manual
tuning. Scanning of: memory, band or between limits
(busy and clear), autoscan restart, programmable
repeater splits, and European standard synthesiser
steps. The keyboard also offers 16 tone D.T.M.F. tones
and the unit is supplied with NiCad pack, helical and soft
case.

FT208R 2M Handheld 2.5W £209.00
FT708R* 70cm Handheld 1W £189.00*
SMC.89AA Charger (slow) 13A style £8.05
NC7 Charger (base) £34.65
NC8 Charger (quick) and Power Unit £56.75
PA3 DC adaptor and charger £16.00
FNB2 NiCad Battery Pack £23.00
FBA2 Battery pack sleeve £3.65
SMC.FLC5 Heavy duty case £25.30
MMB10 Mobile bracket £8.45

FT 726R MULTIMODE UHF, VHF, HF **`

FT726R TRANSCEIVER MAIN FRAME ONLY £619.00
FT726R(2) Transceiver c/w 2m £775.00
21/24/28 HF module £209.00
50/726 6m module £195.00
430/726 70cms module £259.00
SAT726 Full duplex module £99.95
XF455MC 600Hz CW filter

FT23OR & FT73OR FM MOBILES

FT23OR
FT730R*
MMB15

2m Transceiver 25w £269.00
70cm Transceiver 10w £239.00*
Mobile mounting bracket £14.65

*SEVENTY CMS. SUPER SAVER

E A M
E P
N L
T E

S
C 0
M
S N

FT203R & FT703R HANDHELDS
"THUMBWHEEL"
TINY HANDHELD

Ultra compact 65W x 340 x 153H mm. synthesised handheld.
Computer aided design and component insertion with chip
capacitors and resistors has produced this modern marvel: 2.5W RF
(10.8v) (3SW RF) (12V). It has VOX (for use with YH-2 lightweight
headset. and built in 'S./P0 meter. Supplied with tone burst, helical
and appropriate case.

FT203R c/wFBA5. CSC6 etc £155.00
FT203R c/w FN 83. CSC6 etc £175.00
FT203R c/w FNB4. CSC7 etc £185.00
FBAS 7.2/9V Cell case only (6 x 'AA') £6.85
FNB3 10.13y NiCad Pack (425mAH) £33.50
FNB4 12.0V NiCad Pack (500mAH) £38.25
CSC6 Soft case (FBAS or FNB3 fitting) £6.00
CSC7 Soft case (FNB4 fitting) £6.85
YH2 Headphone/Microphone option £14.50
MH-12A 2b Speaker/Microphone option £17.69
MMB21 Mobile mounting bracket £8.00
SMC8.9AA Charger (slow) 13A style £8.05
NCf5 Charger (quick) and Power Unit E49.95

FRG7700 COMMUNICATIONS RX

FRG7700FRG7700
FRG7700M
MEMG7700
FRT7700
FRA7700
FF5
FRV7700

£385.00
£445.00

£75.00
Antenna tuner/switch £48.25
Active antenna £43.95
Low pass filter 500KHz £11.25
VHF Convertors, 6 models, each 3 bands. From
£84.50-£94.25 each

Receiver 0.15-30M Hz AM/CW/SSB/FM
Receiver c/w 12 channel memory
Memory option

SMC SERVICE
Free Securicor delivery on major equipment. Access
and Barclaycard over the phone. Biggest Branch
agent and dealer network. Securicor Service
contract at £5.00 Biggest stockist of amateur
equipment.
Same day despatch wherever possible.

*
FREE FINANCE

On many regular price items SMC offers Free
Finance (on invoice balance over £120). 20% down
and the balance over 6 months or 50% down and the
balance over a year.
You pay no more than the cash prfce,
details of eligible items available on request.

GUARANTEE
Importer warranty on Yaesu Musen products. Ably
staffed and equipped Service Department. Daily
contact with the Yaesu Musen factory. Tens of
thousands of spares and test equipment Twenty-five
years of professional experience
 2 Year warranty on reular price Yaesu products.

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

Reath John GW4F01 (0639) 52374 Day Bangor John G13KDR (0247) 55162 Stourbridge Andrew G48JY
(0639) 2942 Eve

(0384) 390915
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Communications Ltd
MAIN DISTRIBUTOR: FACTORY BACKED
BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH.

YAESU
\Cy

r 'YAESU' FOR H.F. EQUIPMENT 'SMC' AT YOUR SERVICE A

( `THEFT-ONE ULTIMATE'TRANSCEIVER

- ..
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IL. 77 I ... 4,......7

-- - ?iv-- a,- ____,..--
........

_ . :, 0 ,s II .:). ILr,-., ..- -;:- "kr..., ,,;.,....p,,._. ..........._,.,
- 7....--

4V FT707 THE BUY OF THE YEAR ""s

MOW PEP
8 BAND HF 4-, ,....-..FE.i..L..V
SSB/CW/AM - :,-;-; .  .a.:.,,air ..... --is- - -. :- 447.-E425!# t---11:,.*: -

S
M U

FT707$ Transceiver 100W 10-80M (8 bands) £425.00
C P

E...-;;.

FP707 Mains ext. power supply/speaker £1 25.00 S R
FT ONE Transceiver HF All Mode £1569.00 FV707DM Digital VFO £1 30.00 p
KEYT901 Curtis Keyer £28.50 FTV707R Transvertor (NB main frame only) £29.35 E S
DCT1 DC Power Cable £10.85 FRB707 Relay switching box £1 8.25 C A
RAMT1 Non volatile memory £14.49 MMB2 Mobile mounting bracket £18.25 I V
FMU1 FM unit £44.99 wMT707 Workshop Manual FT707 £13.00 A E
XF8.9K* Filter 300Hz or 600Hz or 6KHz each £19.35 # L 17,4

"IFFk4lip'
1

Fr102 THE "WORKHORSE" BASE
\,,,

47 FT77 THE IDEAL MOBILE;' - -
Employing all the latest en-
gineering and manufacturing
techniques the FT77 is in-
tended to offer the essential i. ---
modern operating features in - viT4

,011i,
kW/ .;

the most economical, reliable --
and compact HF transceiver

..... ill lie'
- - -1=- T r,

available. .--:, J

iiiiiiisiiiiii
T I

.0 a .i:.1"-: ', ) '-":' 01,- -  0 . iJO -
FT77 8 Band Rx/Tx 100W output £479.00 U M
FT77S 8 Band Rx/Tx 10W output £449.00 P P
FP700 Matching AC PSU £145.00 E L
FC700 Matching antenna tuner £103.85 N I

FT102# Transceiver 9 band £719.00# FV700DM Digital VFO unit £209.00 D S
SP102 External speaker £55.00 MKT77 Marker unit £10.85 0 I

FC102 Antenna coupler £185.00 FMUT77 FM unit £28.55 U T
AMFMUT102 AM/FM unit option £49.00 AMUT77 AM unit £24.00 S Y

SUPER VALUE - VALVE FINALS
Oor 1141+(:-iiip FT980 "COMPUTER COMPATABLE" - FT757GX THE BIGGEST SELLER

'.'-.5.7 w
W.- Eli-17-

Every item normally sold as an
extra is provided as standard. ' -2 tesac ! ,-, ._-;

eo -
is., c' te...jr; 75 ;L;:..E

- ---
1'. 4 -i' 4 - i ' ,0101 ''"""

including AM and FM modes,
a 600Hz narrow CW filter.
iambic keyer with dot -dash
memory, 25KHz marker
generator, IF shift and width

- - ._ Iprokrromk-i.z.- -IF",--T.fiai6--.... Al11.1111k.
.

jfe.,ll :I I I 1 II I all
_ - -,,..

7'.--i. -7.:..-,-..,..... 01, -

C) 'fi : ;Sin' flu,  4V ;;.-- ii6 L.ri.. ... -... M.
filters, effective noise blanker
and AF speech processor . .

all at no extra charge.

-..../ .y._,_ ,,
s' - ' ' - ''' U U

B P
FT980 Transceiver General Coverage Rx £1329.00 S E
SP980 Ext. speaker with audio filter £61.55 FT757GX transceiver General Coverage Rx £719.00 T R
XF455.8MCN 300Hz CW filter (455KHz 8 pole) £49.00 FC757AT Automatic antenna tuner £245.00 A I
XF8.9HC 600Hz CW filter £29.50 FP757GX Switch mode PSU (50pc duty) £145.00 N 0
XF8.9GA 6KHz AM filter £29.50 FP757HD Heavy duty PSU (100pc duty) £179.00 T R
FIF** Computer interface (see FT757GX units) Fl F80 Computer interface for PC8001 NEC . C105.00 I I

D410004 Interconnect lead FT980-FC757AT £26.99 FIF65 Computer interface for Apple II £54.00 V T
TST980 Technical Supplement FT980 £8.50 FIF232C Computer interface RS232C £59.00 E Y?

LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY EDINBURGH
SMC (Leeds) SMC (Jack Tweedy) Ltd SMC (TMP) SMC (Stoke) SMC (Grimsby) SMC (jersey) SMC Scotcomm,
257 Otley Road 102 High Street Unit 27, Pinfold Lane 76 High Street 247A Freeman Street 1 Belmont Gardens 23 Morton Street
Leeds 16, Yorkshire New Whittington, Chesterfield Buckley, Clwyd Talks Pits, Stoke Grimsby, Lincs St Helier, Jersey Edinburgh EH15 2HN
Leeds (0532) 782326 Chesterfield (0246) 453340 Buckley. (0244) 549563 Kidsgrove (07816) 72644 Grimsby (0472) 59388 Jersey (0634) 77087 Tel: 031 657 2430
9.5.30 MonSat 9.5 TuesSat 9.30.5.30 Tues.Sat 9-5.30 TuesSat 9.30.5.30 MonSat 9.6pm MonSat 10.5 TuesFri, 9.4 Sat

.../
HEAD OFFICE S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND
MAIL ORDER Tel: Totton (0703) 867333. telex: 477351 SMCOMM G. Telegram: 'Aerial', Southampton JJ

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 19



The K5000 Metal Detector Kit combines the challenge of DIY
electronics assembly with the reward and excitement of
discovering Britain's buried past.

As a Metal Detector -the K5000 boasts the proven
pedigree of CScope, Europe's leading detector manufacturer.
As a Kit -simplified assembly techniques require little technical
knowledge, and no complex electronic test equipment. All stages
of assembly are covered in a finely -detailed 36 page manual.
Detector Features Analytical Discrimination &Ground Exclusion

Ask at your local Hobby/Electronics shop or use the coupon and
send with your remittance to: -
C -Scope International Ltd., PO Box 36, Ashford, Kent TN23 2LN

release send me K5000 Kits (P £119.99(+£3.00 p+p) each.

0 Please debit my Barclaycard/Access
I 0 I enclose Cheque/PO

Name

L_

Address
RE j

VELLEMOINI-KITS
High quality range of electronic kits for
serious amateurs, qualified engineers

and training schools and colleges:

NEW INTERFACE SYSTEM FOR SINCLAIR ZX81
and SPECTRUM COMPUTERS:
K2615 Motherboard for ZX81 £25.69
K2616 Motherboard for Soec:rum £25.69
K2609 DC Output board £19.01
K2610 Al D Converter £28.26
K2611 Opto coupler input board £20.66
K2614 Centronics Interface £30.83
K2618 ID, A converter £24.66

NEW KITS NOW AVAILABLE

K2594 Zero Cross Programmable timer £11.41
K2598 Car Amplifier £15.41
K2600 2 Arno dimmer £5.32
K2601 Stroboscope £10.79
K2602 channel running light with music moculatcr £20.55
K2606 LED audio power meter £12.48

SEND FOR FREE ILLUSTRATED POSTER OF
COMPLETE RANGE AND LIST OF STOCKISTS

from address below:

VELLEMAN (UK) LTD.
P.O. Box 30, St. Leonards on Sea.

East Sussex TN35 7NH
Tel: 0424 753246

ci#

GAREX (G3ZVI)

RESISOTR KITS a top -selling line for many years. E12 series. 5% carbon
film. 10R to 1M. 61 values, ratings 1/4W or 1/2W (state which).
Starter packs 5 each value (305 pieces) £3.10
Standard pack 10 each value (610 pieces) £5.55
Mixed pack. 5 each 1/4W -'/2W (610 pieces) £5.55
Giant pack. 25 each value (1525 pieces) £13.60

SR -9 MONITOR RECEIVER 2m FM with 144-146,Hz full coverage VFO + 11
Xtal controlled channels: ideal for fixed/M/P use. 12V DC operation.
£47.50 Mains adaptor £9.50.

CRYSTALS FOR NR -56, SR -9, SR -11, HF-12, TM -56B All 2m channels
from 0 (145.00) to 33 (145.825) incl. also 144.80. 144.825. 144.85 Raynet at
£2.60 (- 20p post per order). Over 40 popular marine channels for SR -9,
etc. at £3.00 ( - 20p post).
DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA output
£9.50.
This is a chassis section cut from used R/T equipment, tidied, fully wired &
tested. Free-standing but no luxuries like cabinet. 24v version - same
price. SAE for details of this and others in our range.

SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERIES, also Cambridge & Vanguard

etc. SAE list

GAREX FM DETECTORS & squelch conversion for Pye R/T equipment
Ready assembled. full instructions. Tailor-made, easy -fit design, replaces
existing squelch board, with minimum of modifications. For AM
Cambridge £6.30, for Vanguard AM25B (Valve RX) £6.10; for Transistor
Vanguad AM25T £6.95.

*REVCONE*
A superb quality 16 -element, all British made, VHF/UHF broadband
fixed station aerial from Revco. Ideally suited to SX200 and other
VHF/UHF receivers. Covers 50 to 500 MHZ.

PRICE £24.95 inc.

MAIN DISTRIBUTOR OF REVCO PRODUCTS
PRICES INCLUDE UK POST & PACKING & 15% VAT

JIL SX200-N
THE SUPERIOR SCANNER

 THE CHOICE OF THE PROFESSIONALS AM & FM ALL BANDS
 WIDER COVERAGE: 26-58, 58-88. 108-180, 380-514MHz; includes 10m. 6m,
4m, 2m, & 70cm Amateur bands.

16 MEMORY CHANNELS WITH DIRECT ACCESS
SPECIALLY DESIGNED FOR EUROPEAN MARKET

 SCAN & SEARCH SEARCH BETWEEN PRESET LIMITS UP AND DOWN
12V DC 230V AC OPERATION
- FACTORY BACKED SPARES & SERVICE, 12 MONTH WARRANTY & THE
ALL IMPORTANT PRE -DELIVERY CHECK BY GAREX. THE MAIN
SERVICE & SALES AGENTS.

£299 INC. VAT Delivered

REVCO RS -2000 SCANNER
 Covers 60-180MHz, 380-520MHz
 AM & FM ALL BANDS  70 MEMORIES

SEARCH & STORE OF ACTIVE CHANNELS
 COUNT OF ACTIVITY ON A CHANNEL ALL THE USUAL SCAN & SEARCH
FUNCTIONS  12v DC & 230v AC OPERATION

£259 INC VAT Delivered

REVCO R5.160FM POCKET SCANNER £249 ine VAT COVERS 26-32,
68-88, 138-176. 380-512MHz. 160 MEMORIES, SCANS, SEARCHES &
STORES. WITH NICADS. CHARGER & FLEXIWHIP ANTENNA.

JIL SX-400 PROFESSIONAL SCANNER £598 inc VAT SAE details
ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS

Phone 0296 668684. Callers by appointment only

VISA
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This printer is a neat unit that is
intended to be built into equipment and
will fit either the DI N96 x 48mm or NEMA
panel cutouts.

The unit is a 24 column matrix printer
that offers the full 96 character ASCII set
of characters and prints out on plain
58mm tally roll paper. It can also be used
in a graphics mode since each dot is
individually addressable.

The print is very readable and has true
descenders. Alternative print sizes, ie
double height and/or double width, can
be set using 'escape' codes and a choice
of either one line or 72 character buffer
length is set in the same way. On power -
up or after a reset the printer is
initialised in single width, single height
character mode with text format and
single line buffer.

In the graphics mode the six least
significant bits define a sequence of dots
or spaces and the graphics pattern is
built up as a series of horizontal lines.
Each line consists of 144 (24 x 6) dot
positions. Within each 6 bit group a '1'
prints a dot and a '0' a 'no -dot'. A
complete line of graphics must be
received before printing can commence.
The graphics mode is cleared after each
dot line.

The printer can be addressed in either
serial or parallel modes. There are four
baud rates available:- 110, 300, 1200 and
2400 baud and the unit is compatible with
a 3 wire RS232C interface. It requires a
single 5 volt supply of 1 amp con-
tinuously, and has a 3 amp surge on
switch -on. An internal supply is provided
for the RS232C DTR line at -5 volts mark
and +5 volts space levels.

The printer is speedy in use and
produces legible print. A particularly
useful feature is the data mode which

Terry Weatherley reviews the
competitively priced Model 24 Digital

Panel Printer that was recently introduced
by Amplicon

SAMPLE PRINTOUTS
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Baud Rate Input
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enables the print to be read as it comes
off the printer without having to tear off
and invert to read. A neat plastic

enclosure houses the printer and i

should find a wide range of uses. Clearly
Amplicon have a winner here.
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R WITHERS
COMMUNICATIONS
585 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM)
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

ARE YOU A COMPUTER MAN?
HAVE YOU GOT JUST £34.50 TO USE?

(P&P £5.00)
IF THE ANSWERS ARE YES, THEN HERE'S A BARGAIN YOU

CANNOT AFFORD TO MISS!

RWC Exclusive

ABSOLUTELY
BRAND NEW

UNUSED &
BOXED

MADE BY ITT
IN HOLLAND
COMPONENT COST
WELL OVER

£200.00

HIGH QUALITY COMPUTER CONTROLLED TX/RX MODEM

* Ideal for TX/RX data transfer via 600 D. line or mic input
* Features 8035 microprocessor, 2758 Eprom, built in regulated PSU's 5V+, 12V+,
220-240V ac; All systems on Eurocard size. Fibreglass PCB's, *has battery back-up
facility with battery sensor.
* PCB Connectors are standard Eurocard type, *PCB's use top quality components.
* Please dont ask us how many bands! Possibly 300! or 1200 half duplex.
* Ideal for micro control systems, RTTY/ASC11 terminals, repeater logic + thousands
more applications.
* Computers can communicate with each other using these units.

All this in a steel enclosed box 10in x 13 x 6in deep, weight approx 9kg (Sorry no CCT
info).

This offer is exclusive to R&EWreaders only as we know you will appreciate it! Hurry
limited stocks available. Orders will be dealt with on a strictly first come - first served
basis.
Please allow 5 days delivery. Access & Visa accepted or CWO please.
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OSCAR -10
FIRST IMPRESSIONS AND HOW TO GET STARTED

b Arthur C Gee G2UK

OSCAR -10 is not the sort of satellite
one would recommend the newcomer to
amateur radio satellite communications,
to cut his teeth on!

Listening on the air, and in correspon-
dence and conversations with those
interested in getting going on OSCAR -
10, one soon learns that even those who
have had experience on the earlier
satellites run into many new problems.

In this article, the writer hopes his
experiences may help others to get
going on OSCAR -10, so that they can
enjoy the quite unique experience of
communicating with DX amateur radio
stations throughout the world via this
sophisticated satellite.

Attention has been confined to the
Mode B transponder, ie 435.025 to 435.175
MHz up and 145.975 to 145.825 down links.
The other transponder channel, Mode L,
with an uplink of 1269.050 to 1269.850MHz
and 436.950 to 436.150MHz down link
presents treatment of its own as it is a
speciality of the microwave enthusiasts.

As indicated in Terry Weatherley's
article in the March 1984 issue of R & EW
'OSCAR -10, a look at its Orbit'the orbit of
this satellite is very different from that of
previous amateur radio satellites.
Whereas previous satellites in the
OSCAR and Russian RS satellite series
were in more or less circular orbits,
OSCAR -10 is in a very marked eliptical
orbit.

The circular orbits of these earlier
satellites were in what is known as low -
polar orbits, ie about 2400Km or 1500
miles in altitude. At such altitudes a
maximum communications range of
about 10.000Km (6000 miles) is possible.
Only a few passes per day occur and the
satellite is travelling at such a speed that
only 20 minutes or so of time is available

The position of a satellite with a 12 -hour period at
hourly intervals showing its speed variations

for contacting it. This makes contacts
with it quite a test of physical co-
ordination: the antenna direction has to
be controlled, the receiver has to be
tuned, the transmitter switched on and
off, Doppler Shift allowed for and so on.

The eliptical orbit into which OSCAR -
10 has been launched, gives a far better
orbit for amateur radio type communica-
tions. It has an apogee of 35.000Km,
positioned as far north as possible, with a
perigee of 1500Km altitude over the
southern hemisphere.

As explained in Terry Weatherley's
article, this type of orbit gives a great
speed variation to the satellite, such that
at the 'top' of the orbit, the speed is at its
slowest, thereby giving the maximum
communication time. This type of orbit is
known as a 'Molniya' orbit. It gives a
much longer period of time per orbit
during which communication can be
sustained and far greater distances can
be covered.

More complex
However, the calculation of these

orbits is a much more complex matter
than with the simpler circular ones. One
solution to this problem is the use of a
personal computer, and it has not taken
long for the boffins of home computer
programming to come up with satisfac-
tory software capable of working out the
necessary information in various and
often very ingenious ways. The computer
buffs are having a real ball in this field!

I spent some time getting myself
initiated into this system, but soon came
to the conclusion that there are simpler
ways of getting the information required
for quickly setting up one's gear for
reliable communications. One of these is
to use the Orbital Predictions published
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OSCAR -10
regularly by AMSAT-UK. From these, one
can see at a glance just what is required.
They are presented in the following
form:

elevation of the satellite does change
very markedly from only just above the
horizon to way up to 53 or more degrees.

It should be noted that this change of

AMSAT-UK OSCAR -10 CALENDAR. APRIL / MAY 1984-

01:APR:84 602 01:APR:84 604 02:APR:84 606 03:APR:84 608 04:APR:84 610
0001 160 2305 160 2225 149 2150 135 2125 116
0610 151 51 0540 138 48 0505 126 44 0430 116 39 0350 106 33
0955 131 0910 124 0825 116 0740 109 0650 103

05:APR:84 611 05:APR:84 612 06:APR:84 613 06:APR:84 614 07:APR:84 615
1145 296 2105 99 0950 284 2100 84 0840 276
1210 297 1 0310 98 28 1125 290 5 0225 89 22 1045 282 10
1330 302 0600 96 1455 302 0510 90 1530 295

07:APR:84 616 08:APR:84 617 08:APR:84 618 09:APR:84 619 09:APR:84 620
2105 72 0740 268 2120 64 0645 261 2145 59
0145 82 17 1000 275 16 0100 74 11 0920 267 21 0015 67 6
0420 83 1550 280 0320 76 1545 260 0215 70

10:APR:84 621 10:APR:84 622 11:APR:84 623 12:APP:84 625 13:APR:84 627
0550 254 2230 56 0500 247 0415 239 0325 233
0835 258 27 2330 59 1 0800 250 32 0720 240 38 0650 230 42
1520 240 0045 62 1450 221 1415 203 1335 192

The top line gives the date and the
orbit number.

The second line is the time when the
satellite 'appears over the horizon', ie
the time when it can first be heard; the
Access of Signal or AOS as it is called.
This line also gives the bearing to which
the antenna should be directed to hear
the signal.

The third line is the time and bearing
of the satellite at its maximum elevation
during that particular orbit and the last
figure in this line is the maximum angle
of elevation reached during that orbit.

The fourth line gives the time of
descent below the horizon and the
bearing of this Loss of Signal or LOS. So,
for example, if we take the figures for say
02:APR:84, we see that the Orbit Number
is 606. It appears above the horizon and
can thus be first heard at 2225 hrs GMT at
a bearing of 149 degrees for the antenna.
It will be audible throughout the night
until 0825 hrs GMT the next morning,
when LOS will occur on an antenna
bearing of 116 degrees. This is a
somewhat 'unsocial hours' orbit!

April 8 was a much more convenient
day for working OSCAR -10 - if you
happen to be at home! Here, on orbit
number 617, AOS was at 0740 hrs GMT
and LOS at 1550 hrs GMT. This gave 8
hours and 10 minutes of communication
time. During this period, the bearing of
the antenna only needs adjusting
through 268 to 280 degrees - not very
much, and this can be easily adjusted by
turning the antenna for maximum signal.

In practice, it has been found that the
elevation of the antenna system is of
importance. We shall have something
more to say about this later, but in
passing we can note that the maximum

00

elevation is not due to any movement of
the plane of the satellite's orbit, which
stays constant in space, but to the
rotation of the earth and changes in

inclination of its polar axis. If you are
doing your own orbital predictions with a
computer, you will need a considerable
amount of data to cover these move-
ments.

These are known as Keplerian Ele-
ments and they are given out in the news
bulletins from AMSAT-UK on the air and
in the appropriate journals, as they
change. We will not deal with them here,
as they are the province of the computer
boys! This article is intended to show
how one can use OSCAR -10 in the
simplest possible way.

It is very useful to know just where on
its orbital path, the satellite is. If you take
the computer path into orbital predic-
tion, you can get software, which will
produce a map of the world on your
screen and actually show you how the
satellite progresses. This is, one must
admit, truly remarkable!

But there are other ways. The beacons
on OSCAR -10 give out telemetry signals
in morse code, which at each half hour,
give amongst other information what is
called the Mean Anomaly - it follows the
orbit number and is expressed as 'MA'
and a number. This number is given as a
proportion of the number 256, eg MA
160/256. These 'MA' numbers are
arranged around the orbit as shown in
the drawing reproduced here.
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OSCAR -10
Zero on the 'MA' scale is over the point

of perigee, as shown. So listening to the
half-hourly telemetry, you can record the
'MA' number and see straight away just
where on the orbital path the satellite is.
It is useful to know this, as we shall see
later. But now, let's see what is needed in
the way of equipment.

The transmitter
Before OSCAR -10 was launched, a

great deal of speculation was published,
suggesting much greater power would
be needed on the transmitting side to
work into OSCAR -10 than had been
needed in the case of the earlier
satellites. Experience has shown that
this is not the case. What is necessary,
however, is a really effective antenna
system, preferably directional in both
azimuth and elevation, but in view of the
difficulty of providing for the latter this
can be ignored, as we shall discuss later.

Your antenna system must provide for
the transmission on 70cms and reception
on 2 metres. So your transmitting gear
must give you 70cms output, with a
variable frequency facility. The most
popular way of going about this, is to use
an existing transceiver or multiband
transmitter to give 28MHz output and
feed this into a 28/435MHz converter.
This in turn feeds a 435MHz linear
amplifier. The power of the latter
required is directly related to the
antenna system one proposes using.
More on this later.

The receiver
On the receiving side, some means of

receiving the downlink 2 metre signals is
required. You can use the receiving side
of your station transceiver with a 2 metre
converter, but this does present prob-
lems such as switching and tracking and
it is far simpler to use a separate receiver
for this purpose.

Either a SW receiver with a 2 metre
converter or an independent 2 metre
receiver from, for instance, the VHF
system most folk have in the shack. I

ended up using the station HF trans-
ceiver for the transmit facility and a
separate 2 metre receiver for the
downlink. Fortunately, the writer's trans-
ceiver -a Yaesu FT-707-has facilities for
cutting out the final transmitting section,
so that the VFO and frequency multi-
plying stages provide RF drive only on
28MHz. At the same time, the CW tone
monitor can be made inoperative by
putting a 'blank' phone jack into the
phone terminal socket.

The 2 metre receiver is a STE ARAE 182
10/2 metre receiver, which has seen a lot
of use on the Mode A OSCAR satellites.

A WPO OSCARBOX 2 metre receiver
has also been used successfully on
OSCAR -10. Both worked well without
preamplification. Whatever you use,
remember OSCAR -10's signals are CW or
SSB - not FM. Lots of trouble was
experienced at first from harmonics from
the transmitting system, which was
ultimately overcome by the use of
appropriate filters.

The antenna system
As we have said, this is the most

important part of the whole system.
Unfortunately, such factors as size, cost,
difficulties of mounting in an unobtru-
sive position and objections on the
grounds of appearance, etc, make the
erection of the ideal antenna system
virtually impossible. Its got to be a
compromise.

Two factors immediately present
themselves for discussion and decision.
First the question of whether means
should be provided for giving variable
elevation of the antenna must be
considered. As azimuth control must of
course be provided, elevation control
adds both considerable cost and con-
structional difficulties to the system. If
elevation control is to be provided it
must give control from more or less
horizontal to just short of vertical.
Azimuth control must provide the full
circle.

If you can provide for elevation control,
do so, be it by means of a proper rotator
or simply a system of cords or gearing.
However, if its going to produce too
many problems such as undesirable
weight at the top of a slender pole or
expensive additional control cables etc
then don't worry. Set the antenna boom

at a fixed angle of about 25 degrees, of
elevation. This appears to be about the
optimum for OSCAR -10.

In my case, there were good reasons
for making the antenna 'unobtrusive' and
as near in appearance to a domestic TV
antenna as possible! So I decided to get
one of the Tonna OSCAR Special
antennas.

This has nine, 2 metre elements and
nineteen, 70cm elements, interspaced in
Yagi configuration on a single boom. Its a
very nice light -weight antenna and has
worked excellently.

High grade coaxial cable was used for
the feeders. Good reliable signals with
50 to 75W from the 70cm linear can be had
when the satellite is in a 'maximum
elevation' of between 15 to 40 degrees
but outside these limits, signal strength
drops off rapidly. It is interesting to note
just how signals do drop down once the
satellite's elevation passes out of the
beam of the antenna.

The other question one must decide is
whether it is necessary to provide for
altering the polarisation facilities of the
antenna, ie should it be right hand, left
hand, circular or linear or what?

The 'official' recommendation is that
right hand polarisation should be pro-
vided for. However, experience suggests

The TONNA OSCAR special antenna used by the author
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OSCAR -10
that whilst attention to the polarisation,
and making provision for changing it, will
undoubtedly give better and more con-
sistant results, and enable one to get
good signal strength with much less RF
from the linear amplifier than the 75W
suggested above, very acceptable
results can be had from an antenna in
which this facility is not provided.
Omitting such a facility certainly does
ease the construction problems and the
cost of the antenna system.

As has been indicated above, the more
elaborate you make your antenna, the
better will be your results. From multi -

element phased Yagi arrays and helical
antenna systems provided with elevation
control, you'll get the best results, but
you can get perfectly acceptable results
from a simple antenna system such as
mine.

There is one feature of OSCAR -10
signals which makes it very characteris-
tic, viz the 'wow', which is audible in
some degree at all times, though it is
much worse over some parts of the
orbital path, than others.

This feature was said at first to be due
to possible damage to the aerials on the
satellite at the time of the launch. Then it
was said to be due to phase changes
between the aerials as the satellite
rotates. Its said to be much less in
evidence, if phase control is provided on
the receiving antenna and this is

switched to give the best result. In my
case it is most troublesome from a MA of
about up to position 76 from AOS and
from 176 round to LOS. From 76 round
through apogee to 176 it is almost
unnoticeable. When it is bad, it makes
CW almost undecypherable and SSB
quite unreadable. Note too, that there
are times when both the transponder and
the beacon is turned off. For instance,
they are off during passage over perigee
and the Mode B transponder is off when
the Mode L transponder is on. These
times vary according to the schedule
being operated at the time.

A very interesting model was recently
described in Oscar News by J R Miller,
G3RUH. (Oscar News, Number 44, Octo-
ber 1983: OSCAR 10- Earth Model). This
gives an excellent visual indication of
OSCAR -10's orbit and the relationship of
the orbit to the earth. It brings out in a
very clear way, just how far out into space
OSCAR -10 goes at perigee.

Model
I made up a half size model of that

described by G3RUH, which is a little
more manageable in size, by using two of
the half -spherical covers from `Airwick'
Deodorisers, glued together to form a
sphere and painting a map of the world
on it. It is illustrated here. A lot of
information can be obtained from this
model and those who like making up

A 1TENNA

Superb 70cms band
aerial still at only £31.95

For the discerning DX man who want
only maximum performance!

Tiger LY6 £15.95
Tiger LY8 £20.95
Tiger LY10 £32.95
Plus £5.00 Securicor delivery

Excellent range of
two meter antennae n "%I

O

GREAT VALUE FOR MONEY!
Send cheque or money order TODAY

Ant
Products

Trade enquiries invited

All Saints Industrial Estate Uphill Lane
Pontefract West Yorkshire

Telephone: (0977) 700949

such pieces of equipment are advised to
consult G3RUH's original article.

In conclusion perhaps one should
mention that the Oscar 10 Orbital
Prediction Calander mentioned earlier
is supplied free - along with the orbital
predictions for the other satellites at
present operational - to members of
AMSAT-UK. Membership details can be
obtained from:- AMSAT-UK 94 Heron -
gate Road, Wanstead Park, London, E12
5E0.

HEADLINE PHOTOGRAPH
The model in the photo-
graph incorporated in the
headline of this feature was
home built by the author. It
shows the relative posi-
tions of orbit and earth and
the scale of the distances
involved.

Radio & Electronics World -
The monthly communications,
electronics &
computers magazine

Don't take a chance on
being able to get your copy

AVOID DISAPPOINTMENT
Place a regular order
with your newsagent

Should you have any
difficulties obtaining a
copy, phone (0277) 219876
or write to Circulation
Department, Radio &
Electronics World,
Sovereign House,
Brentwood, Essex CM14 4SE

1IFTV...ISta74F3

NEWSAGENT ORDER FORM

Racliots.
To (name of newsagent) Electronics

World

Please order a copy of Radio & Electronics World for me every
month

NAME
ADDRESS

Newstrade distributors: Seymour, 334 Brixton Road, London SW9
LAG. Tel: 01-733 4444
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ICOM
REG WARD & CO. LTD
AXMINSTER, DEVON

Largest Amateur Radio Stockist in the South West

YAESU
FTOHE HF TX
FT980 HF TX
FT102 HF TX
FT77 HF TX
FT757 HF TX
FT290 2M M/M TX
FT790 70CM MM TX
FT480 2M MM TX
FT726 2M/70CM BS TX
FT208 2M H/H
FT708 70CM H/H
FT203 2M H/H
FT230 2M FM
FM730 70CM FM
FRG7700 RX

ICOM
10751 AF TX
IC745 HF TX
IC730 HF TX
IC290D 2M TX
IC490 70CM TX
IC271 2M B/STX
IC27 2M FM
IC2E 2M H/H
ICO2E 2M H/H
IC4E 70CM H/H
IC04E 70CM H/H
ICR70 RX
ICR71 RX

TRIO
TS930S HF TX
TS830S HF TX
TS530S HF TX
TS430S HF TX
TS130S HF TX
TR9130 2M M/M
TR7930 2M FM
TW201 2M FM
TW401 70CM FM
TW4000 2M/70CM

FM
TR2500 2M H/H
TR3500 70CM H/H

Above normally always in stock plus full range of
accessories. Prices on request.

Complete range of ancillary equipment by
Microwave Modules. Mutek, Datong, Drae, Welz,
BNOS, Hansen, Hinouno, Kempro. Aerials by
Jaybeam, Mini, TET, Hygain G Whip

Western Parade West St
Axminster Devon EX 13 5NY

Telephone: Axminster (0297)34918
Open: Mon -Fri 9.00-5.30

(Weds 9.00-1.00) Sat 9.00-5.00
Access Instant Credit Barclaycard

INTRODUCING THE
A141

Why you'll want to make it your club.
Ever wished you could have first

priority on news about the latest radio
equipment? First priority to buy atvery
special prices -or a 2 -year Warranty
option?

PROFFERS OR
RADICE OFRFERS

IO EQUIPMENI

ARE

PRIORITY
2 -YEAR WARRANTY OPTION

ON NEW EQUIPMENT

All this kind of exciting news and
information isnow available - on an
exclusive priority basis -to members of the
Amateur Radio ExchangeClub.

We can also arrange for Radio Clubs
affiliation -Club Secretaries, please write.

-
d ir

Agig.Frr
EQUIPAIEZ LATEST

ALL ( NI=WS AND

OFFERS EXCLUSIVE TO ARE.

CLUIS MErILIERS ONLY.

For details of how to join- come into
any of the A.R.E. shops. Or phone.

London Northern
373 Uxbridge Road 38 Bridge Street

Earlestown. Newton le WillowsActon Earlestown.
W3 9RH Merseyside WA12 9BA

Tel: 01-992 5765 6 Tel 092 52 29881

"

L

934 MHz ACCESSORIES

(2 model A X-934
Omni -directional four element
Prof essionalcolinear aerial

for 934 MHz.
Complete with mounting bracket.
Gain of approximately 7.5 dBi.
Length -1.5meters.

KV 934
20 element.
Dual quad driven beam, vertical or
horizontal polarisation.

Kit form,or assembled and tested
with connector. _

OK - 934
14 Turn helical aerial,circular
polarisation, legal for receive only.
Very high gain .

SW -934
S.W.R.& POWER METER
Frequency range  900-950MHz
Power range 10watts
Impedance 50 ohms
Connectors B NC
Dimensions 140x 105x 50mm.

ORDER MESSRS. CRESTBYTE LTD.
REFTEC STOCKIST UnitJ. Gregory Rd,

James Carter Ind. Est
Mildenhell,Suffolk.
Tel: 0638 7948

Allow 14 days for delivery

PLEASE SUPPLY
Oty

AX -934 Aerial.
£59.50 incl VAT EIP&P
KV-934 Aerial (kit).
£38.50 incl VAT &P&P.
KV-934 Aerial (ass).
£43.50 incl VAT& P&P.
GK -934 Aerial.
£47.50 incl VAT& P&P.
SW -934 Meter.
£49.50 incl VAT& P&P.

Cheque/P.O. Payable to TOTAL
CRESTBYTE LTD.

AVATEUR RADIO EXCHANGE LTD
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A Teleprinter
Terminal

Interface-
This article by Michael G Bancroft

describes an effective and
economical modification that

enables a telegraph terminal unit
and it's teleprinter to accept input

signals from any rin. source

For many years I have been interested
in design and construction of various
electronic and or electro-mechanical
projects, and at times I have had to
rebuild a complete system because I

wanted it to do something else.
This can be very expensive, so it was

necessary to find a more economical
method of pursuing these interests.

Youngsters who were half my age told
me that I needed a computer but I could
not see why and they could not convince
me that they were right. However, I did
eventually obtain a microprocessor chip
and a few support ICs, but these did not
satisfy my needs and the whole bag of
tricks was put on the shelf to collect dust.

The teleprinter and terminal
Then one day, whilst reading adverts in

the technical press, I saw a Creed
teleprinter Type75 (like new) for £15 and
a TT11, which is a teleprinter terminal, for
the same price. When these two items
were purchased, it started a whole new
ball game for me because I now had a use
for the previously redundant microp-
rocessor. More importantly I was still
able to play radio and electronics, which
were my main interests.

The TT11 Terminal Teleprinter Broad-
cast, to quote its correct title, converts
incoming keyed tone teleprinter signals
to double current dc pulses suitable for
operating the electro-magnet of a
teleprinter. Use of the TT11 permits low
level AF signalling to be adopted
between a receiver and a teleprinter,

thus obviating the transient interference
that is often induced in neighbouring
circuits by dc signalling. The TT11, which
has an input impedance of 600 ohms,
operates with 1KHz input from levels of -
10dBm to OdBm, and accommodates
keying speeds exceeding 100 bauds. A
simple internal adjustment allows a
choice of tone -on for mark or tone -on for
space keying sense. A phone jack is
provided for monitoring incoming sig-
nals, a facility is available for the audio
reception of morse signals and an
internal bell is fitted to operate in
conjunction with the normal bell con-
tacts of the associated teleprinter.

The system is complete for the recep-
tion of broadcast teletype traffic and in
itself, could introduce readers to the
fascinating world of RTTY. Also doors, or
perhaps gates, are opened into the field
of hard copy of satellite telemetry.

The interface
This is an interface which will permit

signals of logic levels ie 0 to +5V to
control the TT11 unit. A complete circuit
of the TT11 may be available if requested
when the unit is purchased, but the
modification is only concerned with a
small part of the circuit, ie that which is
around the transistor marked as VT32 on
the TT11 chassis. It is the pulse converter
and is the stage where the 1KHz
modulated tone is demodulated by two
diodes and fed into the base of transistor
VT32. This is the point where we need to
feed the signal in from the interface unit.

Carefully lift the base wire off, and take it
to a SPDT switch, then connect one pole
of the switch to the point where the base
wire was previously connected. The
other pole is wired to the interface unit
and connected to 12V, which is supplied
by the TT11.

Note that it is a positive earth and fit an
input socket. The work is now complete.

The before and after modification
circuit diagrams are shown as Figures 1
and 2. The system can now be driven from
any TTL level source.

After modification
At this stage the dust was removed

from the microprocessor and a program
was written to drive the teleprinter.
During this process I realized that the
whizz -kids had made a valid point for not
only was the amount of hardware quite
small, but I found that when I needed to
add or change a function, it was only
necessary to alter the program. This was
a vast difference from rebuilding the
whole set-up which I have done in the
past. I have been very impressed with the
versatility of my new set-up and strongly
recommend using a microprocessor in
other similar projects. It really can do all
the things our young friends tell us and
by persevering with the unfamiliar
terminology I can assure readers that
understanding does come in time.
Remember, words like superhetrodyne,
logarithmic, spectrum analyser and
many more are now common household
words.
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TELEPRINTER TERMINAL INTERFACE
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a pr ce
NV Equipment
IC -751 All band AM.FM.SSB CW  Gen Cov Rs

32 Memories 1049 00
Internal switched mode power supply 149 00
Desk microphone 34 50
Hand microphone with up down scanning 16 50
Voice synthesizer module 3900
Frequency controller unit 29 95
High stability dal unit
9MHz CW PITY liner 500Hz
9MHz CW PITY narrow tiller 250Hz
9MHz AM Idler 6KHz
9MHz SSB wide liner 2 8KHz
455KHz CW RTT Y filter 500Hz
455KHz CW RTTY narrow tiller 250Hz
All band SSB.CW AMIRS only1 Gen Coy
Re 16 mems
Internal switched mode power supply
Desk microphone
Hand microphone with up clOwn scanning
Voice synthesizer unit
FM unit Tx 8 Re
Marker unit
Curtis keyer unit
9MHz CW Idler 500Hz
455KHz SSB narrow litter 2 4KHz
455KHz CW RTT Y filler 500Hz
455KHz CW RTTY narrow filter 250Hz
9MHz CW'RTTV narrow filter 270Hz
No longer available Acts still in stock
Internal switched mode power supply
Desk microphone
Marker unit
FM und
Curtis keyer
455KHz SSB filter 2 4KHz
9MHz liner 500Hz
455KHz CW,RTTY Idler 500Hz
455KHz CW'RTTY narrow Nter 250Hz
9MHz CWRTTY narrow !titer 270Hz
10- 80 Mtrs compact transceiver
External power supply 20amps
External power supply with speaker

20 amps
SM5 Desk microphone

PS35
SM6
HM12
EX310
RCIO
CR64
F132
F163
FL33
F170
FL52a
FL53a
IC -745

PS35
SM6
HM12
EX310
EX242
EX241
EX243
F145
FL44a
FL52a
FL53a
F154
IC -740
PS740
SM5
EX241
EX242
E X243
F L44
FL45
FL52
FL53
FL54
IC -730
PS15
PS20

49 95
39 00
39 00
32 50
35 50
79 00
79 00

839 00
149 00
34 50
16 50
39 00
32 50
15 95
39 00
45 00
79 00
79 00
79 00
39 00

149 00
34 50
15 95
32 50
39 00
79 00
45 00
79 00
79.00
39 00

659 00
119 00

176.00
34 50

H1,47
EX202
EX203
EX205
EXt95
F1_44
F145
FA404
IC -720A
PS15
PS20
CFI
SMS
FL32
F134

Hand mrcrOinnone wins pre amp to 95
LDA unit for use with ATIO0 500 13 50
CW audio Mier 14 50
Transyerlor unit 14 00
Marker um, 17 00
455KHz SSB liner 2 410trz 79 00
9MHz CW Idler 50014, 45 00
FM unit T.& Ra 49 00
No longer evadable Accs still available
External power supply 20 amps 119 00
External power supply with speaker 20 amp 176
Cooling Ian tor PS20 24
Desk microphone 34
CW narrow Idler 39
AM alai Inter 14

BC 10 Memory back up unit 5

FM03 FM unit Tx & Re 89
IC -R70 General Coverage Receiver 0 1 30MHz 549

F163E02

unit57 FM
CW narrow Miter

32
39

F144a 455KHz SSB Wet 79
5

7072
Cob0 DC cable kit

Interlace unit to transceive with IC7204 97
IC -1171 All mode Gen Coy Rx k pad entry.

32 memories 649
RCI1 Remote control unit for above 49

1KW PEP Linear auto band switching

2KLPS crPowe'retseupplw'hy to run 2KL linear 1303
IC -A7100 100Watt Automatic antenna tuner 269
IC-AT500 500Watt Automatic antenna tuner 369
IC -11530 Systems power supply. 25 amps continuous 229
IC -A141 Mobile antenna. 3 5MHz 30MHz 199
VHF Equipment
IC -271E Multirnode base station 25w 32 memories 629
IC -27110E High power version of above 100w 789
PS25 Internal switched mode power supply 89
E X3,0 Speech synthesizer unit
AG20 Internal receive preamp
SM6 Desk microphone
IC -2900 25W Multornode mobile 5 memories.

scanning mic
IC -27E 25W FM mobile 9 memores mum

function display
UT 16 Voice synthesizer unit

IC-171E,i319.
This must be the smallest, 2M, FM mobile

available today, measuring only 38mm H x
144mm W x 177mm D. IT has all the features
that you probably require included in this
microprocessor controlled unit. In addition, if you feel lonely
and can't find anybody on the band, just press "speech" and the optional built in speech
synthesizer will tell you the frequency you are tuned to. This is a boon to the blind operator
or to those that tuck their rigs out of sight.

Brief features:- 25/1 Watt output, green LED readout, scanning (memories and
programmable limit band scan), priority scan, programmable duplex splits, 25 and 5 Khz
tuning steps, 10 memory channels with lithium back up cell, normal and reverse repeater
switch, dual VFO, internal speaker and optional speech synthesizer. Just ask for a leaflet
and we'll be glad to send you one. Price 299.00 and 39.00 for the optional speech synthesizer.
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IC -25H 45W FM mobile high power version of EX3,0 Voice synthesizer unit 39 00
old IC251 359 00 SM6 Desk microphone 34 50

BU1 Memory back up unit for mobiles 24 50 1C -490E Mulbmode mobile. 10 watts. 5 memories 495.00
DC leads trial pin or square 6 pin, 4 50 IC -45E FM mobile 10 walls 5 memories 329.00
DC Plugs dial 4 pint 30 BUI Memory back up unit Inc mobiles 24 50
DC Sockets (flat 4 pint 30 Spare DC leads tam 4 pin or square 6 pin, 450

IC -20 Synthesized hand portable 1 5 wans 169 00 DC plugs 0 sockets II 4 pint 30
IC -02E Synthesized hand heid keypad entry AG, Mast head oreamp for 471 451 490 4900

LCD display 229 00 IC -4E Synthesized hand portable. t 5 wads 219.00
MLI 10 weft booster unit for 2E 69 00 IC -04E Synthesized hand held. k pad entry. LCD T B A
BP3 Standard battery pack 25 00 F43 Flexi 1 4 wave antenna 750
8P2
Y144

Low volts nigh capacity gong Ides
Empty battery pack. lakes 6 a AA size cells

38 00
7 95 IC -402

Accessories same as IC2E 02E
SSB ponaole  CW 3 wads output 257 00

BP5 High volts high capacity thigh power I 48 00 BC1SE AC charger 240v 41 80
BP 7 High volts high capacity dor use with BC20 DC charger 13 8v 4180

02E ONLY 59 00 DC lead I 75
BP8 Low volts high capacity 49 00 LC25 Carrying case 8 25
DC, 12v regulator pack 12E ONLY I 12 50 1.2 OH. Equipment
CP1 12v charger lead tor cigar righter 4 95 IC -120 FM mobile t watt output
FA2 Hencel antenna 750 40MHz coverage mems 439 00
LC1 leatherette caselBP5, 500 BT23E Bit Zero 23e 1296MHz linear. lw in
LC2 Leatherette case IBP41 500 78w out 1791X1
LC3 Leatherette case I8P3i 500 SO PAW Equipment
LC 1t Case lor 02E IBP3i 500 IC -551 Multimode base station supplied
T LI Heavy duty leather case tall batt packs, 21 27 SSB CW Only 379 00
13C251
BC2SU

240v wall charger for 2E
10v watt charger for 2E IUSAi

6 69
6 69

EX106
EX,07

FM unit
VOX unit

112 00
49 00

BC I6E 240v wall charger for 02E 18P8 BP71 9 95 EX,08 Pass band tune unit 97 50
BC30 Desk top drop in charger (fast and stow,

old pacts 56 35
IC -505 Multimode portable 3 10wetl. supplied

SSB only 382 00
BC35E Desk charger all packs new 8 old EX282 FM unit 28 50

east slow/ 56 35 BPI° Ncad pack 59 00
HM9 Sneaker microphone 16 50 BC15 Charger unit 650
1C -202S SSB Portable  CW 3 watt output 199 00 LC, 0 Carrying case 22 50
BC 1 SE AC Charger 240v 41 80 Mobile Mounting Brackets
BC20 DC Charger 13 8y 41 80 MM85 Mount for 251E. 451E 7200 730 12 50

DC lead 1 75 MMB6 Mount for 240 12 50
Telescopic antenna 150 MM87 Mount for 245E 12 50

LC25 Leatherette carrying case 8 25 MM88 Mount for 255E 260E 12 50
FA1 Helical screw in antenna 750 MMB9 Mount for 290E 490E 12 50
UHF Equipment MMB,0 Mount tor 25E 45E 120 12 50
IC -471 E Multimode base slalom 25watts MME111 Mount for VU 24G 12 511

32 memories 699 00 MMBI2 Mount for £110 740. 271E. 47IE 12 50
IC -471 H High power version of above 75watts 879 00 MMB16 Mount for 2E 4E. 02E. 04E 6.95
PS25 internal switched mode power supply 89 00 MMEI18 Mount for 751 T 8.A

SS, Shoulder strap for handhelds 750

You can get what
you want just by

picking up the telephone. Our
mail-order dept. offers you: free,
same -day despatch whenever
possible, instant credit, interest -free
H.P., telephone Barclaycard
and Access facility and a 24 hour
answering service.

Please note that we now have
a new retail branch at 95, Mortimer
Street, Herne Bay, Kent. Give it a
visit, BCNU.

4* 40v 40' 4,4** 40$ 40' 4'
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perfect on,
Microphone.
HM3 4 Pin hand microphone i IC2401 12 50
HAA5 4 Pin hand microphone noise cancelling 20 00

NEW .-G" Series
2M40G 44 146MHz t 3W drive 20 35W out

RX ore amp 79 00

0120

KK220A

Fill 1 2 magnetic mount
lift Stole

Fits I 4 wave magnetic mount
12 10

ASPD700 450 460MHz Colinear 7d8 gain 163 00
ASP2006 156 174MHz Unity gain 47 44
Low protile/Heavrduty ant

1-IM7 8 Pin hand microphone (IC 24G
730 720A1 14 95

HMO Speaker microphone for hand hetds 16 50
HMI0 8 Pin microphone with up down scanning 29 00
HMI 1 E 8 Pin microphone with up down scanning

- lone call 22 50
HM 12 Up down scanning mic to' new sets

2M900 144 t46MHz 10 t5Vir drive 70 90W out
RX preiamp

2M1300 144 46MHz 10 15W tune 110 1.10W
ouI RX pre amp

4M600 430MHZ .1 15W drive 40 60W opt RX
DT  amp

TONO Pre -amps

115 00

160 00

159 00

with t 7,1 cable
M161 Fits 1 2 wave taxa lµl mount needs K57
M161 Fits I 4 wave boot 1133131011113 needs K440
68193 Fits 12 ware swivel hall mount
662 Ground plane sit tor all whips
3000 Series System 6 antennas
1603006 00 110M10, 1 4 wave whip wrlll

12 10
3 88
3 88
4 03
630

ASP2001 66 88MHz dome shape. 120b 55.89
ASP2000 105 I08MHz TX 138 141 MHz RX dome

shape. 4.548 73 4

ASP2002 162 174MHz dome shape. 3 5d8
AS02021 162 173MHz fin shape. 1dB
ASP4005 450 470MHz dome shape 0 5dB 31.05
Marine antennas l S6-162MHz

1271 471 751 7451 16 50 RX144 2 metre mast head ore arno & control box 65 00 threaded hinge ASM37E 1 2 wave unity gain. deck mount with
SM2 4 Pin base microphone 34 50 88430 ++0 cm mast nead ore amp!, pooh. box -0 00 AP3o16 5, 2p,4.; 1 2011 cable 26 90
St45 8 Pin base microphone 34 50 TELEREADER Equipment threaded 176 ASM38E Colinear 3dB gain deck mount with
5'06 Base microphone for new sets

127t 471 751 7451 34 50
Est Speaker/Headphones/ HHHHH et,

CWR685E CW RTTY ASCII ternynai & board with
VDU TX RX

CWR675E 86 1n, ill 685E wit++ intuit
'3099

14030;6

18113676

144 1 -4M14/ VHF + 2 wave .1dEl
1,1,,Itieti hit
144 174MHz VHF 12 wawr 3r113 0,141

10 86
209 cable

3
ASM77E 1 2 wave unity gain. mast mount

with 311 cable 199 6732

SP3 Matching speaker for ICOM sets 45 00 pr 599 00 watli sprinq 12 42 ASM88E As above with 6011 ot cable 27 83
SP4 Mobile speaker wyth magnetic mount tg 55
HP1 Good quality headphones 28 50

CWR670E CW RTTY ASCII RX min use with
To or VDU 1_91111

AP3450 -120 440M14: UHF 3r1410.0r with
10r...tiled adablo/ 1474

ASM98E Dipole with deck bulkhead mount &
20ft of cable 24 21

HSIO Headset and boom rnic for ICOM 12 pin plug tor 670 6'5 685 6 00 TAP3466 450 470MHt UHF ilitH gain with TAM1001 1 2 wave unity gain. lightweight whip style
hand hells +8 40 CWR610 CW RTTY deridersIOK rno:se practice 15900 thwarted adaptor TAM1003 Emergency antenna. ICH, 6/

HS10S6 PTT switch box for HS, 9 18 40
HS1OSA VOX vnit for I -1S10 20 70

CWR6I0E As 610 .45 ail, baud rate lroin bona vane,
145 0041 1:.5 00

185 3606 .320 440MHz UHF 5i11311.1111 *1111

S1(33-.. swam 1831
c w special bracket

Mounts/Accessories for above:
ICON Global digital clock
Attractive gold colour gives time in cities all over the world
Pulsating red LED , LCD readout with alarm 195rnm 59 00
TORO CW/RTTY/ASCII Terminals

13 pin 33,3133 301 610 6101
CM40PS 40 ,maracter dot maim, printer 11 sill

COCCI bolt
ZENITH Monitors

1991X1

1AP.1660 450 4;11MHr UHF fyIB gam wilt
3,03, "ill, 031

Mounts for above
008 Snap in adaolor to, 3 8 roar hole

181'..1 ASM9 Vertical deck mount told over
ASM42 Heavy duty rachel mount all angles

K509 Stand oft bracket t13cml
tor 1001 1005 1006 88E

9000E Communications computer RTTY CW 12 oicn with green display good 00.00 109 25 0145 Si rapt .131,301 VIillIclaw tits 34 i I 541 TAM 08 Antenna extension rod II 5mi 31 0
ASCII TX RX 66000 12 4lph with amber msotier good gualry 2, 00 Wino 1110l1111 WWI 33 03 li.11111` 3I13. ASM93 Antenna support bracket 5 16

550 CW RTTY decoder inc C \ V obit 4ce air d TAL, ASP Series System 6 ant .3 .1.13113101e i1 Mt CSI 00 Good quality extension speaker
CW transmit 299 00 ASP2016 138 512MH: 1 4 wavewhrpwritl threaded C1aw mount will I :hot cable tits Antenna matching units

5000E Comunications terminal & . board me adaPtOt 2 56 3 inch bore AMU100 1 5 99MHz 200 walls pep 99 p0
AMTOR VDU '9900 ASP39-6 66 138MHz 1 4 wave whip we threaded 000 1 ` mehtleeo claw mount with 1'11 able 6NIU400 1 5 60MHz 400 walls pep 116 43

9100E As 9000E with aM1Or 699 00 adapt., 3 4 hole
CRT12000 High Quality video monitor with green A003936 130 I 74MH2 1 2 wave who with K.1211 Magnetic motel wath 1711ol cable 12 10

display r 36 00 barrel stung .10B 18 6.1 ASPR33.1 Gaffer clip will/ 10110 cable
TONO Lineart Mounts for above M101 Root lip 311011113 tie.1, KIIH I00
MR250W 144 146MHz 10 15W olive 180 200W 051 F 15 1 2 wave 3 8 Inch hole snap in type .1 10 KFU.43 Dur alley noiseless spring 10 80

out RX pre -amp 325 00 K440 Firs 1 4 wave 3 8 inch hole snap rn type 155 Kti; mend piano kit 1,41,111011de VA .11 15
MR15OW 144 146MHz 10 15VV drive '20 ` 40W

Out. RX pre -amp 169 00
MRIOOW 144 146MHz 10 15W drip 80 90W nut

5145 F4s 1 2 wave 3 4 01, hole snap Cr with
law nylon,

065 FIsl 4wave 34 inch hole deep claw
513

Base station antennas
ASP055 130 er omit, base I .`wad

with 11 plane

We reserve the right change or,e, without giving prior notice
As welt as ICOM equipment we also stock the lollowing
TONG& TE LE READER. CUE DEE. DATONG. MICROWAVE

RX preamp 99 00
21.150W 144 i 46MHz 3W drive 30 45W out

we 17 h cable
K4-Fits t 2 wave 3 4 inch hole .04,11100111

9.11 IAO.31X83 1511 174MHt Colinear .9180.1.11
85036132100 160MHz Colmear 5n10i1,1111 194 1111

MODULUS MUTEK. LAR WEI TZ. VAESU JAYBEAM T AL
G WHIP. DRAE. BNOS BE ARCAT TRIO and many

no prear00 59 00 14144-Fits 1 2 wave 3 1 inch hole narrow
wing mount

0,40108200 104 122N11-11 L'otinisio if 5,113 ciao 104 Olt ant 3.331333313, Items listed are subient to availability

a
wr, K.011,f119

ICOM introduces the new
top -of -the -line IC -02E to
compliment its existing line of
popular handheld transceivers
and accessories. The new direct
entry microprocessor controlled
IC -02E is a 2 meter handheld
packed with excellent features.

Some of these features
include: scanning,10 memories,
duplex offset storage in memory
& odd offsets also stored in

memory. Internal Lithium battery
backup and repeater tone are of

course included. Keyboard entry is made
through the 16 button pad allowing easy
access to frequencies, duplex, memories,

memory scan and priority. The IC -02E has an
LCD readout indicating frequency, memory

channel, signal strength, transmitter output and
scanning functions. New HS -10 Headset, with

earphone and boom microphone, which operates with
either of the following:- HS10-SB Switch box with pre-

amplifier giving biased toggle on, off and continuous transmit.
HS10-SA Voice operated switch box, with pre -amplifier,

mic gain, vox gain and delay.

Agent Gordon G3LE0, or telephone Knutsford (0565) 4040 Please telephone first, anytime between 0900 - 2200 hrs. A'
4N), 14, 0

Loy'
-76

42P

4v 0 ,,v40)
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Arriving at the entrance to the conven-
tion at about 9.30am on Saturday, a large
queue of approximately 2,000 had
already formed. Memories of last year's
long queue and even longer wait were
quickly dispelled when the doors
opened at 10.00am. The organising
committee and the NEC appeared to
have solved the problems of last year.

Once inside the exhibition hall, the
first impression gained was that there
was a less claustrophobic feel to the
exhibition. There was even more space
between the exhibiters' stands.

Another improvement over last year
was the inclusion of more areas where
the visitor could sit and renew old
acquaintances, this was sadly lacking
last year.

Lectures
Besides being an opportunity for the

average amateur to obtain a bargain or to
see the wide range of equipment
available, the convention's other main
aim is to assist with the furtherence of
the education of the amateur in all
aspects of radio and communication.
This is done by the series of wide-
ranging lectures.

These lectures proved to be very
popular, with each of the rooms packed
with interested listeners. This proves
that it is not only the possible bargain
that brings the visitor to the convention.

Major dealers
All of the major dealers in amateur

radio equipment were represented at
the exhibition. Looking around at the
various stands and the large number of
interested visitors and seeing a great
many leaving at the end of their visit with
large cardboard boxes, indicated that
the dealers were doing well.

BNOS Electronics were attracting
much attention with their new 70cm
Linear/Pre-amplifier the LPM 432-10-50,

10,000 VISITORS MAKE
IT THE "BEST EVER"

which was on display with 'the rest of
their range.

WPO Communications had displayed.
their latest kit, the HF SSB/CW trans--
ceiver, and their display also inciuded
many of their other kits.

A great deal of interest was Shown' in
Scarab Systems i nterf aces and prograrts
for the popular micro -computers. This
was proving to be a fairly inexpensive
method of getting into RTTY.

Wood and Douglas had an impressive
layout of their kits and were very helpful
and informative.

R Withers Communications were
attracting interest at their stand by
offering a fitting service for the miiTek
front end to the FT290 and also conver-
ting to 10m whilst the visitor waited. They
also had on display theirnew portable2a1
antenna, called the Travelling Jim, which
is based on the popular SlirriJirn detign.

Arrow Electronics attracted interest in
the Yaesu FT290 which they -were selling
with or without the inuTelt front end
fitted, although most items sold welt.

Waters and Stanton seemed to bake
attracted a great deal of attention in their:
range of ARRL publications,whilsttheir.
range of 70cms equipment sold

A new closed circuit television system
on sale at the MB Radio stand, was
creating a lot of interest.

Flea Market
Another successful part of the conven-

tion was the rather misnamed 'Flea
Market.' There appeared to be nothing

small about this year's market and it was
as popular as the main exhibition.

The variety of stands and the items on
sale, showed that there was a great deal
of interest in the 'home brew' side of the
hobby. Component firms such as Bonex
Ltd, were present with a wide range of
components on sale.

Garex Electronics were found to be
doing a great deal of business with their
popular range of scanners, mon iters and
similar equipment.

Another popular stand was Norton
Engraving, who offered an 'on the spot'
badge engraving service. It seemed to be
so popular that, at one time, they had an
hour or so's work built up.

Duckbill Anchors, a new firm, were
demonstrating their new ground anchor.
This was based on a very simple idea and
proved to attract much attention.

The societies
As well as the main dealers of

equipment being present, it also pro-
vided a chance for the various societies
and committees to attract new members.

The RSGB was busy over both days at
its. stand. Their membership section
dealt with nearly 250 new memberships,
whilst the book shop was extremely busy.
All of the books and items sold well, with
the new call book being popular.

The HF, VHF and Microwave commit-
tees, with their contest divisions were
present along with the propagation
studies group.

A display which attracted a great deal

WPO COMMUNICATIONS would like to thank all those customers
both old and new who visited our stand and made the Exhibition
such a success for us.

As a result of demand, we are pleased to announce that some of our
modules are NOW AVAILABLE READY BUILT AND TESTED. All you
need to do is add switch connections etc and case up. For example,
our very popular DSB80 or DSB160 QRP Tx/Rx is priced at £56.45 inc
Post/VAT, the MINISYNTH HF PLL VFO at £48.20, our new Speech
processor £18.50, Multi -stage Active Filter £24.50, 2 metre Rx (6
channel) at £61 and matching 1 watt Tx at £49.75. Also the DSB2 QRP
Tx/Rx at £53 (needs VFO, or use the Minisynth). Phone for details
and availability. Also see main Ad.

In addition, after many requests we are re -introducing our
TALKING FREQUENCY METER for VISUALLY HANDICAPPED
AMATEURS. 1 - 150MHz, 6 digit, 12v operation, fully protected
inputs and automatic repeat operation. New front end for better
sensitivity. Suitable for HF or VHF (resolution 100Hz HF/1kHz VHF).
Ready built and tested at £179.00 inc.

TV & VIDEO
Interested In....

VIDEO HOME CONSTRUCTION
COMPUTERS IN VIDEO DX -TV89 AMATEUR TV VISUAL EFFECTS
ELECTRONIC TV PICTURES SSTV

THEN YOU RkGAZI.NE! Always
packed with'4,p-to-dke, practical
ififormation "projects.

. Issued
quarterly, exclusively to members
of the BRITISH,AMATEUR1ELEVISION CLUB.

Join the EULT.C. NOW
Send a SAE for -1411 deta4ls or send
E1 fo-r a saMpiq magazsne
13 Ch-urcfi Street, Ga4nslyorOugh, Lincs.
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EXHIBITION 1984

of attention was the West Midland
RAYNET Group. They illustrated the role
of RAYNET and also dealt with many
enquiries regarding membership.

The British Amateur Radio Teleprinter
Group had various types of teleprinters
on display and were answering many
questions on their activities. With the

micro -computer now readily available
and easily adaptable to receive and
transmit RTTY, it was encouraging to find
that by Sunday afternoon the Group had
enrolled almost 150 new members. The
Group also provide a service for PCB's
and kits through their newly formatted
magazine Datacom.

The British Amateur Television Club
also attracted new members with their
display of PCB, books, and items related
to ATV.

The G-QRP club were busy giving
displays and giving information. There
appears to be a genuine interest in this
area of radio operation. The Club's
president was on hand during both days
of the convention, and was in the chair at
the 'home -constructers' forum.

The Microwave Society was repre-
sented by Glen Ross G8MWR who, with
members of the society, was kept busy
setting up various pieces of microwave
equipment, as well as recruiting interest
in the amateur frequencies above
10GHz.

During their stay at the NEC they
enrolled 57 new members, which brought
their total membership to over 300, from 8
countries.

The Radio Amateurs Invalid and Blind
Club were also represented, along with
their talking magazine for the blind. It
was encouraging to see that the disabled
amateur was not forgotten.

In general, the RSGB National Conven-
tion once again has proved to be very
successful and a vote of thanks should
be given to the organising committee of,
Norman Miller G3MVV (Chairman), Les
Hawkyard G5HD, Robin Hewes G3TDR,
Gillian Tong G8ENO, William McClintock
G3VPK, Martin Shardlow G3SZJ and Ron
Kingstone G4HHB.

Next year
It appears that after this year's

successful event and within 48 hours of
its closing, the organising committee
had received over 40 bookings for next
year's exhibition.

This seems to prove that the National
Convention has lost nothing by its move
to Birmingham, and all we can finally say
is 'that we hope to see you there next
year.'

Affordable Accuracy - Low Cost Multimeters from Armon

SPECIFICATION MODELS
6010 & 7030 DIGITAL
* 10 amp AC/DC
* Battery Single 9V drycell. Lae, 200 hrs.
* Dimensions: 170 x 89 x 38mm
* Weight 400g inc. battery
* Mode Select: Push Button
* AC DC Current: 200. A to 10A
* AC Voltage: 200mV to 750V
* DC Voltage: 200mV to 1000V
* Resistance 200U to 20M,..2
* Input Impedance 1 OM!.1
* Display 3', Digit 13mm LCD 's 1) 13 11

* 0/toad Protection, NI ranges
2S RANGES, EACH WITH FULL OVERLOAD

PROTECTION

SPECIFICATION
NM 102R ANALOGUE
* DC Voltage 0.25, 2.5. 10 50. 250 500, 1000 volts

20.000 ohms/volt.
* AC Voltage 2.5, 10. 50. 250. 500. 1000 volts

8,000 ohms/volt.
* Decibels -20 to -6208
* DC Current 0-50. 500mA 0-5, 50 500mA
* Ohmmeter. 0-10 Megohms in 4 ranges.

50 ohms Centre Scale
* Power Supply One 1.5 V Size 'AA' battery (mon
* Size & Weight 135 x 91 x 39mm, 280gr.
HC 102 12 WITH surzia,
BATTERY SCALE &
10A DC RANGE

ARMON ELECTRONICS LTD.
Dept D, Cottrell House, 53-63 Wembley Hill Road, Wembley, Middlesex HA9 8BH,

Telephone 01-902 4321 (3 lines). Telex 923985
Moose add 15% to your order tor Vat. P&P free of charge. Payment by cheque with order.

Otter applicable to mainland UK only.
Please allow 15 days for delivery.

TRADE ENQUIRIES INVITED. FULL RANGE OF METERS ON APPLICATION. I
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B. NM O. S.
British Technology & Innovation ELECTRONICS

Take a look at the world's most advanced range of
2 metre Linear Amplifiers

Over 40 years of design experience has gone into what is fast becoming
acclaimed as the biggest break -through in linear technology.

Performance and reliability have been designed in, which gives us the
confidence to offer a free 5 -year warranty. Why not take a closer look

at our products and see where value for money really counts.
The LPM144 Range
This sophisticated, but simple to use, range of amplifiers have
performance characteristics and extra features previously not
available in the UK. The pre -amplifier uses the highly regarded
BF981 MOSFET, and an LED bargraph power meter is
provided, to highlight only two of the amazing number of features.

I PM144-1-100 £172.50
LPM 144-3-100 £172.50
LPM 144-10-100 £149.50
1.PM 144-25-160 £207.00
1,PM 144-3-180 £235.75

PM 144-10-180 £235.75

British Designed & Manufactured

The L144 Range
To complement the LPM range, we have introduced the
L series linear -only versions for the amateur who may already
be equipped with a good pre -amplifier and power meter. The
excellent linear performance is maintained and both RF Vox
and hard -wired changeover are standard.

 Linear all mode operation
 Continuous rated RF output power ( RMS)
 RF & HARD switched changeover with

selectable delay
 Trouble -free RF switching at low drive levels
 Straight -through mode when switched off
 Unique over -drive protection circuit
 Mobile mount on all 100 Watt models

LINEAR PART NUMBERING SYSTEM
LINEAR LPM144-3-100

PREAMP
RF METER T N

FREQUENCY
(BAND)

144 MN, 100 WAIT
LINEAR AMPLIFIER

1.144-1-100
I.144-3-100

£143.75
£143.75OUTPUT POWER

1.144-10-100 £120.75

INPUT POWER 1144-25-160 £178.25
1.144-3-180 £207.00
1.144-10-180 £207.00

BNOS 'A' Series Power Supplies
12/6A £52.90
 13-8V, 6A continuous output
 7A maximum output current
 10A current meter
 10A output terminals
 LED shut down indicator
 Fully protected

12/25A £138.00
 13-8V, 25A continuous output
 30A maximum output current
 Large 30A current meter
 30A output terminals
 LED shut down indicator
 Fully protected

Our Guarantee Our aim is to provide you with high quality products at realistic
prices, to give you the best value for your money.

All products that carry our logo are designed and built by our engineers in the
11K and carry a full 12 -month guarantee, which includes all parts and labour.

12/12A £95.45
 13.8V. 12A continuous output
 I5A maximum output current
 Large 20A current meter
 I5A output terminals
 1.ED shut down indicator
 Fully protected
12/40A £276.00
 13.8V, 40A continuous output
 50A maximum output current
 Large 50A current meter
 Large output meter
 LED shut down indicator
 LED out of regulation indicator
 Output sensing terminals
 Fully protected

We are so conlident that our linears are simply the best that we oiler to repair your
unit at component cost Mr up to 5 years from date of purchase. That means we will
repair. calibrate and return to you free of charge.

.411 other products sold by us carry our standard 12 -month guarantee.

Available direct or from one of our many UK agents - or come and see us at most rallies and exhibitions

11121=12
VISA

BNOS Electronics (Dept AR) Bigods Hall, Great Dunmow, Essex, CM6 3BE
Telephone (0371) 4677 SAE for further details
PLEASE NOTE NEW ADDRESS AND PHONE NUMBER
All prices include VAT Postage free on all Mainland UK orders, goods normally despatched by return.
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EXT ISSUE  NEXT ISSUE  NEXT ISSUE  NEXT

0$0 Radio's
Electronics

HQ PRECISION DIRECTIONAL COUPLER
This project by D Simpson shows how an inexpensive precision
standing wave ratio coupler can be made for frequencies above

432 MHz

INEXPENSIVE EXTENDING MAST
Harry Winter G6HRL describes his home constructed 40 ft
extending mast, using readily available stock material and a

home welding kit

SPORADIC E PROPAGATION
Keith Hamer and Garry Smith describe this unpredictable

propagation phenomenon

DATA FILE
Ray Marston continues his series, by concluding his description

of Audio Power Amplifiers

LINEAR AMPLIFIER
Brian Dale discusses the art of coaxing 100 watts from a

QCW06-40A double beam tetrode

PLUS all the usual features!
New Products  News  Reception Reports...

DON'T MISS the August issue - on sale 12th July

To be sure of your copy of Radio & Electronics World,
complete the

newsagent order form in this issue or take out a subscription.

EXT ISSUE  NEXT ISSUE  NEXT ISSUE NEXT
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A REVIEW OF THE

SOMMERKAMP

YAESU

ANTENNA

TUNER FC102 by Anthony Stokes G3ZRH

Readers of the advertisements in
recent issues of R&EWor Amateur Radio
magazines, may well have noticed refer-
ences to the FC-102 High Power Short-
wave Antenna Tuner. Having had a tuner
of this type in use on all bands 1.8-
29.7MHz, I can now report on its quality of
performance compared with others.

The simple 'black box' exterior masks
an amazing complexity of circuitry, and
contains an eight transistor and three IC
'peak hold unit' so that the power forward
meter may be switched to indicate either
the usual carrier wave RMS, or peak
envelope power for SSB output.

When the optional FAS-1-4R remote
antenna selector is installed, there are a
further four relay switches with atten-
dant diode/capacitor control circuits, so
that the normal choice of two antennas
(one PL259 and one either 'long wire
terminal' or PL259 connection) becomes
increased to a choice of five - four
coaxial and one either co -axial or single
wire.

Front panel
On the front panel are the two meters-

one adjustable for the purpose of
displaying standing wave ratio (range
unity to 10:1), and the other calibrated
20W, 200W and 1200W full scale deflec-
tion for indicating power through.

The tuner comprises two variable
capacitors VC1 and VC2: and a fixed
inductance, the value of which is preset
by switch to a particular value for each
band 160-10 meters, and has fixed value
capacitors across it to ensure approxi-
mate tuning to each amateur band for the
500 transceiver input source. This cir-
cuitry is common amongst present
generation HF band tuners - eg with the
Yaesu FC902 and Trio AT -230. The tuner
was designed for use with the FT102
transceiver, but will work well with other
equipment, such as the author's TS430S.

With older transceivers, such as the
FT1OZD with its valve PA - it was found
that no external ATU was required in
order to obtain a satisfactory match into

a 60 metre long wire on all amateur
frequencies at the 100W level from 3.5-
29MHz, but with current fully transisto-
rised equipment - there is only a fixed
500 output, and therefore an external
ATU is much more likely to be needed.

Impedance
The manufacturer states the impe-

dance matching range to be 10-
25011 from 5011 on 3.5-2.8MHz, and 16-
1500 on 1.8MHz. This was not sufficient
to accommodate the author's long wire
antenna on all bands, and therefore
various additional means had to be found
to further extend the impedance match-
ing range. The quality of construction of
the FC102 is very good, with quite wide
spaced air dielectric variable capacitors,
silver plated tapped coil on ceramic
former, and ceramic high temperature
resistant fixed capacitors soldered
across the silver/ceramic wafer switch.

Obviously the construction is suffi-
ciently robust for the 400W PEP or 100W
carrier power output permitted by the
British licence - but not necessarily at
the much higher levels available in some
foreign countries, unless the SWR is kept
very low. During the course of
experimentation it was found that if a
good impedance match was not
achieved, then the power dissipated
within the FC102 tuner circuit could be
quite enough to break down fixed value
capacitors across the wafer switch,
which then needed replacing; but if
tuning is done at a lower power level and
high power not applied before a really
good match is achieved, there will be no
difficulty.

This antenna tuner requires an exter-
nal 12V dc source to activate the relay
antenna switching, panel meter lights
and PEP indicating circuitry, and there is
a choice of either of two input sockets in
addition to the choice of five outputs. A
peculiarity noted was that on some
bands at the desired impedance match -
the supply of RF power through the ATU
caused a diminution in panel light

brilliance: the RF energy getting into the
meter light circuitry in such a way as to
oppose the lighting.

On top band (1.8L range) was found
necessary the cutting out of C2, a 1000pf
fixed ceramic capacitor across the input
of the tuned inductance, in order to
match a 60 metre long wire across 1.8-
2.0MHz, and on the HF bands 10-17
metres it was generally found necessary
to switch the pre-set inductance to one
extra turn more than the manufacturers
front -panel labelling would have sug-
gested;- though the front panel labelling
was found correct for 50-750 coaxial fed
antennas.

On 21MHz a good match to a coaxial
fed antenna was easy, but to match the 60
metre higher impedance wire necessi-
tated soldering an extra inductance into
place in the lead between the tapping on
the silver coil and the band setting wafer
switch.

Useful
At power levels of below 200W there

seems little reason to prefer the FC102 to
the much simpler, lighter and less
expensive Kenwood AT230 which
actually matched higher impedances
more readily, and the Yaesu FC902 is alo
simpler and less costly, yet capable of
accepting the normally maximum per-
missible power for the British shortwave
radio amateur.

On the other hand the feature of a PEP
measuring circuit was felt to be useful,
enabling one to see at a glance-during
normal speech - the peak envelope
power of SSB transmission, so that
lengthy whistling into th microphone
becomes unnecessary.

The chassis construction is of robust
steel, so that the FC102 is physically
strong and may have other equipment
stood on top without damage. The
accompanying data specification illus-
trates such additonal features as the
reader may need to know before decid-
ing whether this ATU is the one most
ideally suited for his station.
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Total Test and Measurement Capability kr:

House of Instruments Ltd.
Clifton Chambers, 62 High Street
Saffron Walden, Essex CB10 1 EE
Tel: (0799) 24922 Telex: 818750

8.1ACHIG

VISA
410111.1k

Marshall's
A. MARSHALL (LONDON) LTD

A. Marshall (London) Ltd.
Electronic Component Distributors

85 WEST REGENT STREET
GLASGOW G2 2AW

TELEPHONE: 041 332 4133

75p to callers: £1.00 post

1984 CATALOGUE
NOW OUT!

THE NEW MARSHALL'S 1984 CATALOGUE is now available - one of
the biggest and best catalogues ever produced by MARSHALL'S.

56 pages crammed from cover to cover with components, accessories

and testgear.
New products include I.D.C. Plugs & Sockets, 'D' Plugs & Sockets, DIL
Headers, Ribbon Cable, Kits, Toroidal Transformers, I.C.'s, Capacitors,
Test Probes, and lots more - something for everyone.

TRADE, EXPORT, RETAIL AND MAIL ORDER SUPPLIED.

paid in U.K.: £1.50 Europe: £2.00 rest of the world.

WHERE TO FIND US CALL IN AND SEE US MAIL ORDER TELEPHONE
BATH ST

WEST REGENT S
2

0

WEST GEORGE ST

110.

9-5.30 MON TO FRI
9-5.00 SAT
EXPRESS MAIL ORDERS
ACCESS/BARCLAYCARDS
WELCOME YINCLARAIO

SAME DAY
SERVICE loommi

WE REGRET WE CANNOT
ANSWER MAIL ORDER/
STOCK ENQUIRIES
WITHOUT AN S.A.E.
SAME DAY SERVICE
TRADE AND EXPORT
ENQUIRIES WELCOME

MAIL ORDER
041-332-4133
SHOP AND STOCK
ENQUIRIES
041-332-4133
TELEX
261507 REF. 2194
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DATA FILE
Ray Marston presents a wide selection
of practical IC audio power amplifier
circuits in this special 2 -part feature.

R2

Signal In

lkO
Total

SPHP

Fig 1 Low -power amplifier using dual power supplies

In 4.

niR1100k

OV

+9V

741

2N3704

Q2
2N3702

// 1/0%

Fig 3 Basic 'boosted output current' unity -voltage -gain op -amp circuit

An 'ideal' audio power amplifier can be
simply defined as a circuit that can
deliver audio power into an external load
without generating significant distor-
tion, and which does so without over-
loading or consuming excessive quies-
cent current. In practice, circuits that
come very close to this ideal can easily
be built, using modern integrated cir-
cuits.

Simple audio power amplifiers with
outputs up to only a few hundred

Fig 2 Low -power amplifier using a single -ended power
supply

Notes D1.02=1164148
Q1 = 203 7 04
Q2 = 2N37 0 2

Signal In

R2

tOx

183
i17k

81
100k

.1.91/

-9V

86
487

87
4117

Fig 4 Op -amp power amplifier using dual supplies
(Power out = 280mW max)

RL

(230 minimum;

,^71100

milliwatts can be easily and cheaply built
using little more than a standard op -amp
and a couple of general-purpose transis-
tors.

For higher power levels, a wide range
of special-purpose 'single' or 'dual'
audio power amplifier ICs are available,
and can provide maximum outputs
ranging from a few hundred milliwatts to
roughly 20W.

The specific IC chosen for a given
application depends mainly on the

constraints of the available power supply
voltage and on the required output
power level or levels. We look at a wide
selection of practical IC -based audio
power amplifier circuits in this and next
month's edition of 'Data File'.

Low -power 'op -amp' circuits
The popular general-purpose 741

operational amplifier can supply peak
output currents of at least 10mA, and can
provide peak output voltage swings of at
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DATA FILE

Notes: D1, 02 = 1N4148
Q1 = 2N3704
Q2 = 2N3702

C1

+18V

R3
47k

R1
10k

1u0

R2
10k

IC2

741

R4
10k

R5
10k

D1

D2

Q1

R6
4R7 C3

R7
4R7

Q2

220u

Fig 5 Op -amp power amplifier using a single -ended supply

RI
(23R minimum)

least 10 volts into a 1K0 load when
powered from a ±15V power supply. The
IC can thus supply peaks of about 100mW
into a 1K0 load under this condition, and
can easily be used as a simple low -power
audio amplifier, as shown in Figures 1
and 2.

Figure 1 shows how to use the 741 op -
amp as a low -power amplifier in conjunc-
tion with a dual power supply. Here, the
external load is direct -coupled between
the op -amp output and ground, and the
two input terminals are ground -refer-
enced. The op -amp is operated in the
non -inverting mode, and has a voltage
gain of x10 (=R1/R2) and an input
impedance of 47K (=R3).

Figure 2 shows how to use the circuit
with a single -ended power supply. In this
case the external load is ac -coupled
between the output and ground, and the
output is biased to a quiescent value of
half -supply volts (to give maximum
output voltage swing) via the R1 -R2
potential divider. The op -amp is oper-
ated in the unity -gain non -inverting
mode, and has an input impedance of 47K
(=R3).

Note in the above two circuits that the
external load must have an impedance of
at least 1K ohms. If the external 'speaker'

Fig 6 An amplifier connected in the 'single ended
output' mode gives a peak output of V2 ,.F? Watts

has an impedance lower than this value,
resistor Rx can be connected as shown
to raise the impedance to to 1K ohm
value: Rx inevitably reduces the amount
of power reaching the actual 'speaker'.

Boosted -output op -amp circuits
The available output current (and thus

power) of a standard op -amp can easily

be boosted by simply wiring a com-
plementary emitter -follower between its
output and its non -inverting input termi-
nal, as shown in Figure 3.

Note here that the circuit is configured
to give an overall voltage gain of unity,
but that the base -emitter junctions of 01
and 02 are both wired into the negative -
feedback loop of the circuit, so that their

Waveform at 'A',
zero -referenced
to ground

Waveform at B:
zero -referenced
to ground

Waveform at 'Et,
ground -referenced
to point 'A

3 5
+10V

.-+10V

OV

+10V'

Fig 7A pair of amplifiers connected in the 'bridge' mode give a peak output of 2V2/R Watts,
ie four times the power of a single -ended circuit
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EAST CORNWALL COMPONENTS
TRANSISTORS DIODES

Type Price (7) 'rye Price (7) Type Price (71 Type Pr,. (7)
AC126
AC127

0.35
0.30

BC108
ABorC

0.10
0.12

BC302
BC303

0.32
0.32

BD244A
80375

0.65
0.32

AC128 0.30 BC113 0.14 BC307 0.10 0.76
AC128K 0.34 BC114 0.12 BC308A 0.10 00434 0.68
AC132 0.55 80115 0.12 BC323 0.99 00436 0.68
ACI41
AC141
AC141K

0.28
0.26
0.40

BC116
BC117
BC118

0.15
0.22
0.17

BC327
BC328
BC337

0.14
0.14
0.12

40437
BD438
50439

0.76
0.75
0.68

AC142 0.26 BC119 0.30 BC338 0.12 80507 0.48
AC142K
AC151

0.48
0.45

BC125
BC140

0.12
0.28

BC350
BC440

0.14
0.30

50508
80509

0.53
0.54

AC152 0.45 BC141 0.42 BC441 0.32 80510 0.48
AC176
AC176K
AC187

0.28
0.46
0.26

8C142
BC143
BC147

0.30
0.30
0.08

BC461
BC547
BC548

0.32
0.12
0.12

805208517

80699

0.58
0.66
1.25

AC187K 0.40 A or B 0.10 80549 0.12 0.88
AC188 0.28 BC148 0.08 BC550 0.18

0%70178
2.35

AC188K
ACY40

0.40
0.88

AorB
BC149

0.10
0.09

BC550C
BC557

0.18
0.12

B0X32
SF115

2.10
0.32

AD142
AD143
AD149
AD161

1.10
1.10
0.98
0.42

BC157
BC158
BC159
BC160

0.10
0.10
0.10
0.30

8C558
BCX34
BCY70
BCY71

0.12
0.27
0.15
0.17

9BFF111197

BF120
BF123

0.54
0.82
0.38
0.40

AD162 0.42 BC161 0.30 8CY72 0.18 BF1250.220.42
AD161/AD162
AF106
AF1I4

0.98
0.48
2.10

BC168B
BC169C
BC170

0.12
0.10
0.14

BCZIO
BCZ11
B0124P

1.68
1.45
0.80

BF127
BF152
B F154

0.38
0.16
0.23

AF115 2.10 BC1708 0.12 BC1307 0.68 BF157 0.40AFI16 2.10 BC171 0.10 80131 0.34 BF158 0.22AF117
AF118
AF121
AF124
AF125

2.10
0.83
0.62
0.48
0.48

BC171
AorB
BC172
AorB
BC177

0.10
0.08
0.08
0.12
0.20

00132
BD131/BD132
00135
00136
130137

0.34
0.93
0.32
0.38
0.36

9F1590.38
8FR160
8F167
BF173
BFI77

0.24
0.23
0.30
0.25
0.42

AF127 0.48 BC178A 0.22 00138 0.38 BFI78 0.30
AF139 0.68 BC182 0.08 80139 0.38 BF179 0.32
AF178 0.68 ABorC 0.09 00140 0.38 B F180 0.35
AF239
AF279S
AL100

0.58
0.72
2.50

BC182L
ABorC
BC183

0.09
0.09
0.09

B0144
80145
BD150A

160
1.82
0.51

4F11421

BF183

0.35
0.32
0.32

AL102
AL113
A5780

1.88
2.20
1.75

AB or C
BC183L
AB or C

0.10
0.06
0.12

BD159
00160
B0165

0.65
1.65
0.45

,18854

8F194

0.32
0.32
0.08AU110 1.40 BC184 0.10 BD175 0.60 8F195 0.10

AY102 4.32 ABorC 0.10 813182 1.00 BF196 0.10BA102
BA110
BA121

0.34
0.67
0.40

BC207
BC208
BC212

0.15
0.16
0.09

80183
00184
80201

1.10
1.20
0.72

BF197
8F198
8F199

0.10
0.14
0.16

BA129
BA148
BA154
BA155
BAI56

0.38
0.16
0.08
0.10
0.08

AB or C
BC212L
ABorC
BC213
AorB

0.10
0.08
0.10
0.09
0.10

BD202
130204
80222
BD225
BD232

0.87
0.80
0.80
0.86
0.45

37200
8F222
BF224
BF224)
BF240

0.48
0.48
0.20
0.16
0.20

BA157 0.28 BC213L 0.10 80233 0.60 8F241 0.26
8A164 0.14 AorB 0.10 80234 0.62 8F244 0.26
8131048 0.52 BC237 0.11 BD235 0.83 5F244A 0.28
B81058 0.30 BC236 0.12 80236 0.83 5F244C 0.24
138105G 0.48 BC239 0.14 80237 0.66 3F2456 0.26
BB1108 0.42 BC251 0.12 00238 0.56 0.15
BC107 0.10 ABorC 0.14 8D241 0.60 BBFF225564 0.40
A or B 0.12 BC301 0.30 BD243A 0.80 BF257 0.32
NEW 1984 CATALOGUE NOW AVA
Credit Note, s.ecial offer sheets, o

Zuvesi DIODES

pr,ce(71 IMISEUJIMIIII IIM4122j..pr,ce
(71

Price (71 TypeTypePrice. (Et
TI

pP3.2
Price (7) Type

BF258 0.30 1.1536 50 0.40 1111:WHIIVIDLT121 Type9F259 0.32 81101/500 1.25 BY036/600 0.25 TIP32C Pnce (1') D7802 0.88BF262 0.30 BT102/300 1.35 BYX48/300 0.72 TIP33A0.75BD4100.30 0786/87
0.85BF263 0.30 81102/500 1.65 137049/300 0.47 TIP34A

00.103 10L05rype

0.72 78L08 0.30 I CC8IBF270 0.30 BT106 1.50 07055/350 0.29 TIP41C0.30 LCC82 0.65BF271 0.26 87108 1.30 81X55/600 0.33 TIP42A
0.46 78L12

0.30 FCC83 0.7513F273 0.18 87109 1.18 87071/600 1.18 T1P47
0.52 78L15n

0.50 ECC84 0.65BF274 0.32 87116 0.60 78M05
0.50 FCC85 0.90BF323 0.92 EIT119

1.25 BYZ12
0.50 ECC88 0.95

TT;ilip43084111505

0.80 TIP2955
0.88 78M08

BF336 0.26 BT120
3.62 C106D
3.60 E1222

0.60 78M12
0.60 78M15 0.50 FCF80 0.908F337 0.26 EIT121 3.02 E5024 0.75BF338 0.26 87138/600 1.30 GET8720.50 FCH81

0.55 av 0.75BF355 0.42 81151/5609 0.90 11744

0.32 78M24

0.250.40

7805,80

0.75BF363 0.82 ST151/30011 1.15 1772002
0.04 71590

0.55 FC186 0.988F367 0.24 81179/40013 2.80 ME0402
0.11 '1591

0.6513F371 0.27 001006 0.20 ZTX108
2.30 ME0404/2 0.24 ZTX109

0.28 '812
0.55 EF80

1.658F422 0.38 81)104
0.12 7815

0.55 I 'F86
0.752.00 MEU21 0.60 ZTX212

0.12 '818
0.55 7F183BF450 0.38 BU105 1.20 MJ4000.75

0.33 BU105/02
1.25 84001

0.28 7824

13F457 1.56 MJ2955
0.85 ,F15,1

0.549F458 0.36 81)108 1.80 MJ3000
0.90 N4003

0.05 7905
0.65 -I-190

2.50BF459 0.44 80124 1.75 MJE240
1.98 N4004
0.60 N4006

tz..oe
7915912 0.85 FL34

0.850.65 ,7.L758094

0.69BFR39 1.25 MJE3405.50BU126
0.22 BU133

0.54 N4007 0.07007

;992148

2.55BFR40 1.80 MJE370
1.35 MJE520

0.88 84148 0.05 CA3085 0.95 FM87
0.67BFR41 0.22 BU204

0.30 BU205
0.48 85400 0.36 1:186/87BFR51 1.30 MJE2955 0.99 N5402

0.12 723C
3.50 1500A 1.65BFR61

BFR62
0.32 80206
0.28 BU208

1.70 MJE3055
1.55 MPSLO1

0.70 85405
0..1105 LM317K

0.50
0.85018 111FM:1'1=:1,-1.ZI4V0.34 002086

0.28 85406
0.740.20 L67Int'inrElaid:i4 .,"CC89

BFR88
1.72 BU208/02

1.63 0A47 0.10 85408
0.08 6920 0.08 f., 7 10 15 10 50 100 PCC189 0.85BFA90 2.05 0A90

8U3265 1.75 0A91 0.75BFT41 0.09 28697 0.53 200 500W
1.25BF143 0.36 81.1407 1.65 0A95 0.33 383 each ppP!FFF80820602BFWIO 0.79 0040713 1.80 0A200

0.18 28706A
0.28 1.550.76 81)080

0.08 282904
3.70 0A202 0.24 13.--1:14411111DW dill 1.450.15 282906BPA/44

BF029 0.28 BUY20 1.73 0C25 2.10 2N2926G 0.10 TO 120. 270 470 0.850.30 BUY69ABFX30 2.60 0C26 1.70 2N3053 1.200.22 all at 20p each PCF806BFX80 3.56 BLI769E1 1.98 0C28 1.50 2N3054 0.56 0.90BFX84 0.24 DBY101 0.48 0C29 0.45 111114/1:7Triii4:1.111111 PCL83 2.508F2851.10 0C35 2.47 283055
0.26 81118 1.75 283702 0.10 'Aetalhsed Paper PCL84 0.90BF086 0.26 131122 0.68 0C36 1.75 283704 0.10 2n2F 1500VDC 606 PCL86 0.58

BFX89 0.65 B7127
8FX137 0.26 37126 0.12 0C42

0.10 0C42K
0.72 283708 0.10 2n2F 600V AC 24p PCL805/85 1.35

1.90 3n6F 1700V DC 60p P0500 3.75EIF750 0.21 87133 0.16 0C44 0.72 283773
1.40 2N3772

2.70 4n7F 1500VDC 80p PFL200 1.358F151 0.21 37135 0.59 283904
8F752 0.21 31164 44

0.25 0C450.16 ,OnF 1000V DC 22p 0133 1.50
0071 0.50 283906 0.16 ' On F 500V AC 80p 'L36 1.458F757 0.850.40 97179 0.52 285294 0.48 ,5n F 300V AC 30p PLED0.66 0072

0.75BFY90 0.90 87182 0.87 0081 0.71 22nF 3007 AC 32p0.613 21,16107
BF7905 1.34 87184 0.40 0C200 2.45 2N6126 0.68 100nF 1000V DC 46p PL83 0.65891000.72 0C202 0.7589101

0.20 87187
0.44 87189

2.20 2SB337 ..9060 470nF 1000VDC 85p 7184
2.00BR103 0.58 87199

4.75 ORP12
0.44 920088

0.85 2SC1172Y 21

1.50 2SC1173Y 0.82 NV Disc Ceramic If ) PL504 1.20BRC443 1.76 87199 0.47 920108 1.52 2SC1302 1.40 ' kV15nF 113p PL508 2.40BRY39 0.38 87206 0.24 SHG1 5 0.40 40251 0.95 3kV 1 5nF 20p

P75006 2.40

7.50BR156 0.42 87207 0.24 TAG1/100 1.40 40361 P788 1.800.86 B7210/400 0.25 TAGS/400 1.78 40362
0.58 8kV 10 47 56

2.4089161 0.50 82 100
0.56 B7210/600 0.26 TIC44 .226 1.90BSS17 3.72 120 15086627 0.92 87210/800 0.30 T1C45

0.40 40411
0.300.80 180.200.UCH818SX19 0.34 137223

0.45 40530
1.70BSX20

1.20 TIC46 0.48 40673
0.34 87227 0.70 40964

0.80 220pF
1.54 270 300pF

30p IJCL82
1.750.26 TIC47

0.30 TIC106A
39p 6J5GT

2.20BSX59 0.62 87229 0.70 Quantity prices 10kV1nF3SX76 0.29 97238 0.68 TIP3OA 0.46 'wadable
67p 6SJ7

JOF L12 1.608T100A/02 0.94 137X10 0.21 ":1P31C 0.54 on all listed items 6JB6A 4.00
LABLE- Many p ices reduced - range increased - ully illustrated. Price 65p, per copy
rder form and pre -paid envelope. SEND NOW FOR YOUR COPY.

570
400m Plastic 3V 75V 8p each 1 Sp TBA641BX1
1.3W Plastic 3V -200V 15p each 10/C1.40 7BA651
1.5W Flange 4.7-47V 01.26 each TBA673
2.5W Plastic 75-75V 87p each TBA700

Stud 75-75v C1.3 each TBA750
TBA800

INTEGRATED CIRCUITS (E) EACH TBA810P
AN24OP 3.42 SN76530P 1.40 18A8105
AN2140 3.88 SN76533N 1.60 TBA820
AN7150 2.90 SN76650N 1.05 113,990
CA3065 1.75 SN76660N 0.75 TBA920/0
CA4031P 2.88 SN76666N 0.80 18A950/2A

STK015 &go 18A970
TA7108P TBA990

TCA160C
TCA2705
TCA27OSA
TCA800
TCA940
TDA440
TDA1002
TDA1003A
TDA1004A
TDA1006A
TDA10355
TDA1044
TDA11705
DA1190
TDA1200
TDAI 2700
TDA1327A 1.66
TDA1352A/B 1.56
TDA14I2 1.20

CA4102
CA4250
CA4400
CA4422
LC7120
LC7130
LC7137
IM380N
LM13039
HA1151P
MC1307P
MC1310P
MC1312P
MC1327P
MC/330P
MC13449P
MC135OP
MC1351P
MC1352P
MC1357P
MC1358P
MC1496L
ML23IB
ML2328
Mt.237B
NE555
C-rnos 555
NE556
SAA1024
SAA1025
SAS560A
SAS5605
SAS5705
SAS580
SAS590
SC9503P
SL432A
SL9018
SL91713
SL1327Q
SN76003N
SN76013N
SN76023ND
SN76033N
SN76110N
SN76115N
SN76131N
SN713226DN
SN76227N

3.30
3.50
2.98
3.07
5.33
5.26
5.16
0.80
2.52
3.12
1.85
1.85
2.25
1.75
0.83
1.85
1.20
2.50
1.50

.88
1.30
1.15
2.10
2.10
2.30
0.25
0.88
0.80
5.35
8.40
2.50
1.85
1.85
2.85
2.82
1.10
4.00
5.20
6.25
1.10
2.44
1.90
2.90
2.45
1.12
2.00
1.65
1.80
1.10

TA712OP
TA7129AP
TA7130P
TA7172
TA7193
TA7172P
TA7176
TA7202P
TA7204P
TA7205AP
TA7208P
TA7210P
TA7222P
TA7223P
TA7227P
TA7310P
TA7609P
TA761IAP
766263
TAA310A
TAA550
766570
TAA611Al2
766611812
TAA6306
TAA661B
TAA700
TAA840
TA0100
FM FILTER
TBA120A
AS.S.SA.SB
0.T.U.U0
TBA120B
TBA231
786281
TI3A395
TBA4800
TBA400
TBA5I0
TBA5100
TBA520/0
TBA530/0
TBA540/0
TBA550/C)
TBA560C
TBA560C0

3.20
2.20
3.65
1.65
1.80
5.50
1.80
2.50
4.18
1.86
1.50
3.25
.50

1.88
3.68
5.60
1.80
4.28
2.88
2.46
2.68
0.50
1.99
3.50
2.85
3.90
1.70
2.80
3.38
2.80
1.20
1.00
1.30
1.32
1.30
1.43
2.65
1.20
1.50
2.30
2.60
2.60
1.60
1.30
1.40
1.32
1.70
1.60

TDA2002
7062020
TDA2030
TDA2140
TDA2521
1062523
TDA2530
7062540
TDA2541
TIDA2560
TDA2571A
7062581
TOA2590
TDA2591
TDA2593

4.50
2.80
2.40
2.85
2.80
1.60
1.10
1.20
1.60
3.88
3.00
3.05
4.05
1.88
3.90
4.00
4.02
3.10
1.90
3.80
1.90
5.50
2.90
2.40
4.50
4.30
3.00
3.50
2.98
3.70

2.80
4.60
2.78
5.90
4.10
3.50
2.70
3.80
3.80
3.50
2.50
3.20
3.20
2.98
2.98

TDA2610 3.20
TDA2611A 1.94
TDA2640 2.90
TDA2680 3.40
TDA2690 3.50
TDA3950/A/B 2.60
UPC554C 1.32
UPC557H 0.90
UPC566H 2.95
UPC575C2 3.20
UPC1018C 1.10
UPC1025H 2.90
UPC1032H 0.90

UPC1156H
UPC1158H
UPC1163H
UPC1181H
UPC1185H2
UPC1212C
UPC12301-1
UPC1350C
UPC1367C
UPC1378H
UPC2002H

BRIDGES
11/2A 50V
100V
200V
400V
60)V
80011
3A 100V
200V
400V
600V
800V
66 100V
200V
400V
600V
800V
10A 50V
100V
200V
400V
600V
25A 50V
100V
200V 2.40
400V 3.20
600V 3.95
1.1 -1,111 43F111

4.20
0.76
0.98
1.60
3.75
1.30
3.90
4.25
3.40
4.40
2.80

RESISTORS - CARBON FILM 5°.

ee upon request with orders over f5)- includes 30p

FUS
4W 1R0 to 10M (E12 Range)

1/2W 2R2 to 10M (E24 Range)
1W NOR to 2M2 (E12 Range)
2W 10R to 2M2 (E6 Range)

2p each. 15/M10.75000
2p eash. 153/10.759/100

7paeh.653/10. 6.00/100
Bp each. 70p/10. 6.00/100

0.27
0.2832

4.80
2.75
5.25
3.00

15.00
18.00

9515=11111
0.40 2-5W 0-22 to 270R Available in preferred values 0.20
0

4W 1 Ro to 10K Available in preferred values 021
.50 7W047R to 22k Avallablei n referre dva Iues 25

0.58 liwiROto 22K. Available in preferred values 0.29
.3.52 17W 1ROto 22K. Available in preferred values 0.370.55
0.61
0.67 MetalComir Plug 0.18

Plastic Co -ax Plug 0.14
SingleJunction Socket 0.80
Plastic Phono 0.10
F M Plugs 0.20
PL259 0.38
Reducer
2 5mrn Plug Meta
2 5inin Plug Metal
2 5mm Chassis Socket
3 5rnin Chassis Socket
2pin 1/41n Mono Chassis Socketm
4pin 1/4 Mono Chassis Socket
Spin 1/4in Mono Chassis Socket
4mm Banana Plug
4mm Banana Socket
PP3 Battery Connectors
PP9 Batten/ Connectors

1/40n Quick Blow 100150 250mA C1.3011.251 52 531015A 55p
11/4In Time Delay 100mA C3.50 150mAC2.25 250 300 500 600 750
850mA 21.84 1 1.25 15 1.6 2A £1.84 2.5A 3.15 3.5A 22.82 20mns
Quick Blew 100125160200250315400500600800mA 11 251 522 5
354.56.3A 40p 20nwn Time Delay 100 125 150 200mA 21.80 750 300
400 500 600 800rnA 21.001 1251 5 2 2.5 3 3A 85p 1181881ns 2 3 5 710
13A 85p

Manufacturers please note - we can offer very competitive
quantity prices of 20mm Quick Blow & Time Delay range -please
apply for quotation

IRAN FRMER
Sil 240v Primary 4 5 0-4 5v 400m/A 50p
500 /A 155p
Postage and packing 45p per transformer
Competitive bulk prices on request

6-0-6 100m/A 58p 6-0-6

EUROPEAN ADAPTORS
These very high quality British made two pin European adaptors
are ideal for driving Radios. cassette recorders. TV games.
alculators etc. The adaptors fit in the UK shaver socket

DC
MEP Voltage Conant 1 10- 100.
EOB 4.5V 200m/a 50p 45p 32p
EM3 6V 200m/a £1.00 80p 55p
E09 6V 400m/a C1.50 C1.25 858

(Postage eS Packing. 45p per adaptor or 71.60 per 10.74.50 per 100)

00..6660 14118,080A0. RD 0.1 In.

0.68 21/2033/4 .85
0.74 21/205

00.88 314;3/0 21,'2317
3.25

4 1.05
1.15

1.00

2.20 33/4x5
.8

2.24 33/4x17 4.10
2.35 43gx173/4 4.95
2.50 Pkt of 100 Pins .50
3.50 Spot Face Cutter
2.05 1.48
2.25 Pin Insert Tool 1.83

Vero Wiring Pen -
Spool 3.50

ALL SERVISOL
PRODUCTS
Switch Cleaner 0.88
Circuit Freezer 0.96
Foam Cleanser 0.84
Aero Klene 0.78
Silicone Grease
(Aerosol) 1.00
Antistat Spray 0.82
Plastic Seal 0.88
Excel Polish 0.76 TROL BOXES .75
Fire Extin 640g 2.90 72x50.25 Bones .32
Video Head
Cleaner 0.88
Silicone Grease
(IC1)759 tube 1.00
Solda Mop
(Std) 0.72
Solda Mop
(L/Gauge) 0.72
Additional P&P on
above 30p

1/4W pack 10 each value E12- lOR to 1M610 pieces
1/4W pack 5 each value E12 - IOR to 1M305 pieces
92Wpack 10 each value E12 -2R2 to 2M2730 pieces
1/2W pack 5 each value E12 -2R2 to 1M365 pieces
1W pack 5each value E12 -2R2 to I M 353 pieces
2W pack 5each value E6- 10R to 2M2317 pieces

1;1J0:67

VEROBOARD 0.1In.
PLAIN
33/4x5 .95
33/4xI7 2.70
DIP Board 3.85
VERO Strip 1.25
HAND HELD CON -

EAST CORNWALL COMPONENTS
DEPT REW 7 19 HIGH STREET
WEM
SHROPSHIRE SY4 51? TEL: 0939 32689 Aft

1:1:11401:11.11

Universal Ni-Cad
charger. charges
PP3. AA. C.D
Price C5.00

0.15
0.15
0.16
0.10
0.10
0.14
0.20
0.30
0.15
0.15
0.08
0.16

Terminal Blocks
tamp 12 way
5 amp 12 way
15A
32A

0.19
0.20
.46
.92

Russian type U4324 - (20.0000PV)
DC Volts 0.6. 1. 2. 3. 12. 30. 60. 600. 1200
AC Volts: 3. 6. 15. 60. 150. 300. 600. 900
DC Cu rr M/A aos. as. 6. 60. 600. 3000
AC Corr M/A 0.33, 30. 300, 3000
DC Resistance 02. 5. 50. 500. 5000K
level dB: - 10 to- 12

Supplied with rechargeable batteries
PRICE £12.00 INC OF P/P & VAT

Soldering Section
ANTEX 15W IRON
ANTEX 18W IRON
ANTEX 25W IRON
ANTEX ELEMENTS
ANTEX BITS
ANTEX STANDS
SOLDERSUCKER
500gm SOLDER
SOLDA MOP

5.00
5.00
5.20
2.00
0.95
1.90
4.50
6.80
0.70

ANTE% SOLDERING STATION complete
with Iron -30W or 40W 49.95
Spare nozzles1or Soldersucker 0.451
ALL LISTED ITEMS. TEL SALES
DESK.

20mm Panel Mounting 0.28
2Qnlm Chassis Mounting 0.00
1 V4in Panel Mounting 0.35
11/4 Chassis Mounting 0.342
Carlme 1 Vain Mounting 0.10

"D" CONNECTORS

Male
Solder
Angle
Female
Solder
Angle
Covers

9 15 25
way way way

75 1.00 1.50
1 40 200 2.40

1.00 1,45 1.85
1.50 2.00 2.40
80 80 80

IC SOCKETS
DII to DII

8 pm 0.08 0.70/10
14 pin 0.10 0.95/10
16 pin 0.11 1.00/10
18 pin 0.14 1.50/10
22 pin 0.21 1.95/10
24 pin 0.25 2.25/10
28 pin 0.30 2.75/10
40 pin 0.34 3.10/10

B T Approved. Telephone Plug
84 -core Lead 03.10
B.T.Approved. Telephone
Secondary Socket C3.20

ORDERING: All components are brand new and to full specification. Please add 45p
postage/packing (unless otherwise specified) to all orders and then add 15%
VAT to the total. Either send cheque/cash/postal order or send/telephone your
Access or Visa number. Official orders from schools, universaties, colleges etc
most welcome.
Send now for our latest catalogue, 65p per copy (includes 30p credit/pre paid
envelopes, current special offers and lots lots more).
New retail 1000 sq ft shop now open. Mon -Fri 9am-5pm, Sat 9am-12pm.
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011

VMW

C D

Fig 8 Internal circuit and pin connections of the LM386
low -voltage audio power amplifier

SPKR

880

Fig 10 LM386 amplifier with Av = 200

01N

SPKR
SRO

Fig 12 LM386 amplifier with 6dB of bass -boost at 85Hz

effective forward -voltage values (appro-
ximately 600mV) are reduced by a factor
equal to the open -loop voltage gain of
the op -amp. Thus, if the open -loop gain =
10,000 the effective forward voltages of
01 and Q2 are each reduced to a mere
6uV, and the circuit generates negligible
signal distortion.

In practice, the open -loop voltage gain
of an op -amp actually falls off at a rate of
about 20dB/octave, so that although the
signal distortion of an amplifier of the
Figure 3 type may be insignificant at
10Hz, it may rise to quite objectionable
levels at (say) 10KHz. This problem can
be overcome by applying a small amount
of forward bias to 01 and 02, as shown in
Figure 4 and 5, so that their forward -
voltage values are reduced to near -zero
and distortion is minimised.

The specific circuits of Figure 4 and 5
are designed to produce output currents
up to 350mA peak or 50mA rms, into a load

V+14 to /2 V/

VIN

SPKR
SRO

Fig 9 Minimum -parts LM386 amplifier with Av = 20

SPKR

880

""Ov

Fig 11 LM386 amplifier with Av = 50

r

CI

fr=
Detecto, 100

RVI
100
Vol

V414 to 12V1

Fig 13 AM -radio power amplifier

of 23R minimum, i.e., to produce powers
up to 280mW rms into such a load. These
limitations are determined by the cur-
rent/power ratings of Q1 and Q2, and by
the power supply voltage values.

The Figure 4 circuit is designed for use
with dual power supplies, and gives a
voltage gain of x10. The Figure 5 circuit
uses a single -ended supply, and gives
unityvoltage gain.

IC power amplifier basics
If output powers in the approximate

range 200mW to 20W are needed, the
most cost-effective way of getting them
is to use a dedicated IC to do the job. A
wide range of such ICs are available, in
either 'single' or 'dual' form. Most of
these ICs take the effective form of a
simple op -amp with a complementary
emitter -follower output stage (like
Figures 3 to 5 ): they have differential
input terminals and can provide high

output current/power, but consume a
low quiescent current.

When an IC power amplifier is con-
nected in the single -ended output mode,
as shown in Figure 6, the peak available
output power equals V2 /R, where 'V' is
the peak available output voltage. Note,
however, that available output power can
be increased by a factor of four by
connecting a pair of amplifier ICs in the
'bridge' configuration shown in Figure 7,
in which the peak available load power
equals 2V2/R. This power increase can be
explained as follows: -

In the single -ended amplifier circuit of
Figure 6, one end of RL is grounded, so
the peak voltage across AL equals the
voltage value on point 'A '. In Figure 7, on
the other hand, both ends of RL are
'floating' and are driven in anti:phase,
and the voltage across AL equals the
difference between the 'A' and 'B'
values. Figure 7 shows the circuit

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 41



ATTENTION 10 METRE OPERATORS! 1

especially for the 10 Metre users who have converted CB rigs

The AKD 10 Metre Linear Amplifier

* 25 Watts FM out for 4 Watts in
*50 Watts PEP on SSB
* About 10 Watts out for 1/2 Watt in (13.8V)
* Automatic RF sensing
* Fully protected output
* Relay switching employed
* Requires nominal 12 volts @ 5 amps (15 volts

maximum)
* In -line fused
*2 year guarantee (including output device)
* British made

10 Metre RF Switched, In -Line Pre -Amp.

* 3SK45 Dual Gate Fet, 15 dB gain
* Fail safe, will handle 10 watts through power
*2 year guarantee

£25.50
Ind VAT, p&p

£14.50***** Ind VAT, p&p

Also available, the AKD range of RF INTERFERENCE FILTERS - high
performance, sleek appearence.

Used by British Telecom, Granada, ITT, Thorn -EMI and other prominent
companies.

A WAVEMETER FOR VH
The AKD WA1 Absorption Wave -
meter covers 120-450 MHz in two
ranges. It is extemely sensitive and
comes complete with a small aerial.
It requires a PP3 battery.

£24.95 inclusive
of osta.e &VAT

Direct from the Manufacture - or from your local Amateur Radio dealer.
Trade enquiries welcome

* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS
62 Marcourt Road, Stokenchurch, High Wycombe, Bucks, HP14 30U
Tel. 024-026-2360 1
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15011

0
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Fig 14 Circuit and outline of the LM389 low -voltage audio power amplifier with NPN transistor array

+12V

C4 Rx -see text
---[ I--- NW -1

10u

OV

Fig 15 Basic circuit connections of the LM389 IC

Spkr
8R0

waveforms applied to the load when fed
with a 10V peak -to -peak square -wave
input signal.

Note that although waveforms 'A' and
'B' each have a peak values of 10V
relative to ground, the two signals are in
anti -phase (shifted by 1800). Thus, during
period 'I' of the drive signal, point 'B' is
10V positive to 'A' and is thus seen as
being at '+10V'. In period '2', however,
point 'B' is 10V negative to point 'A', and
is thus seen as being at '-10V. Conse-
quently, if point 'A' is regarded as a 'zero
voltage' reference point, it can be seen
that the point `B' voltage varies from
+10V to -10V between periods '1' and '2',
giving a totald voltage change of 20V
across Rt_ . Similar changes occur in
subsequent waveform periods.

Thus, the load in a 10V bridge -driven
circuit sees a total voltage of 20V peak -
to -peak, or twice the single -ended input
voltage value, as indicated in the
diagram. Since doubling the drive vol-
tage results in a doubling of drive
current, and power is equal to the V - I

product, the bridge -driven circuit thus

produces four times more power output
than a single -ended circuit.

LM386 basics
The LM386 audio amplifier (manufac-

tured by National Semiconductor) is
specifically designed for operation with
power supplies in the 4V to 12V range. It
is housed in an 8 -pin dil package,
consumes a quiescent current of only a
few mA, and is ideal for use in battery -
powered applications.

The voltage gain of the IC is variable
from 20 to 200 via external connections,
and its output automatically centres on a
quiescent value of half -supply voltage.
The device can feed several hundred
milliwatts into a 8R0 load when operated
from a 12V power supply. Its differential
input terminals are both ground -refer-
enced, and have typical input impe-
dances of 40K.

The internal circuit of the LM386 is
shown in Figure 8. Here Q1 to Q6 form a
differential amplifier in which both
inputs are tied to ground via 50K
resistors (R1 and R2) and the output

(from Q3) is direct -coupled to the input
of common emitter amplifier Q7. The
collector signal of Q7 is direct -coupled
to the output terminal of the IC via Class -
B unity -gain power amplifier stage 08-
09-Q10 which, to minimise the internal
volt-dropS and maximise the available
output power, is not provided with
overload protection circuitry.

LM386 applications
The LM386 is a very easy IC to use. The

voltage gain of the IC is equal to the
value of the pin -I to pin -5 impedance (15K
in Figure 8), divided by the impedance
between the emitters of Q1 and Q3
(=R5+ R6 in Figure 8), Thus, the IC can be
used as a minimum -parts amplifier with
an overall voltage gain of x20 by using the
simple connections shown in Figure 9.
Here, the load is ac -coupled to the IC
output via C2, and the input signal is
connected to the non -inverting terminal
via RV1. Note that C1 is used to RF-
decouple the +ve supply pin (pin 6), and
R1 -C3 is an optional Zobel network to
give HF output -loading stability.
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REQUIREMENT: AMPLIFICATION
SOLUTION: CRIMSON!

More than ever, engineers, enthusiasts, & professionals require a reliable source of
quality amplification, Crimson continue to meet this demand with a comprehensive
range to suit virtually every application and support this with friendly advice and backup.
Our prices have remained stable for 18 months and with two regional distributors and
our own mail order system, there has never been a better time to choose the best!

MODULES

Power amplifiers Bipolar type. Incorporating full
electronic protection, integral heatsink bracket,
high slew/low distortion circuitry (<0.01% THD
typical)

TYPE MAX 0/P SUPPLY (DC) PRICE

CE608 60W/8R +/-35V £21.00
CE1004 100W/4R +/-35V £24.50
CE1008 120W/8R +/-45V £27.50
CE1704 200W/4R +/-45V £35.00
CE1708 180W/8R +/-60V £35.00
CE3004 320W/4R +/-60V £49.00

NEW LOW POWER
CE308 30W/8R +/-25V £15.90

Power amplifiers Mosfet type. Ideal for heavy duty
use - i.e. disco's or driving line transformers, itegral
heatsink bracket, THD <0.02% Typical.

FE908 90W/8R +/-45V £29.50
FE1704 170W/4R +/-45V £38.50

Pre -amplifiers stereo modules with R.I.A.A. Eq. M.M.
& Line input, needs vol & bal pots & input switching.
Can be used with MC2 module to allow use of low
0/P MC Cartridges.

CP1X
MC2

Stereo
Stereo

+/-12V/20mA
+/-12V

£33.90
£23.00

NEW SUPER CPR
CPR2 Stereo +/-12V/20 £47.95

Full details of our complete range including
heatsinks, Toroidal power supplies, active
crossovers etc. Available on SAE.

HI-FI KITS

Still the reference kit amplifier! For less than £250
you can own an Esoteric pre -power combination
with the added pleasure of building it yourself. Write
for our full brochure and review reprints.

CK1010
CK1040
CK1080
CK1100
MC2K
PSK

Stereo Pre -amplifier
Stereo P/A 40+40 WPC
Stereo P/A 80+80 WPC
Stereo P/A 100+100 WPC
M/C Kit for CK1010
Pre -amp power supply

£92.00
£121.00
£134.00
£151.00

£25.00
£20.00

PRO -POWER
A new range of 19" rack mounting power amplifiers
are undergoing field trials for launch later this year.
Please contact us if you have a particular
requirement for this type of amplifier as the final
design will depend on your needs!

TO ORDER
Send cash with order or quote Access/Mastercharge
card no. All prices include VAT, p&p

DISTRIBUTORS
LONDON

NORTH:

Bradley Marshall Ltd, 325 Edgware Road

Wilmslow Audio, 35/39 Church Street,
Wilmslow

EXPORT
No problem, but as postage varies so much please
write for a proforma invoice

CRIMSON ELEKTRIK STOKE
PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE ON TRENT STAFFS

PHONE 0782 330520
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DATA FILE
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Fig 16 Ceramic phono amplifier, with tone controls. using an LM389
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Fig 17 LM389 white -noise sound generator
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8R0

Figure 10 shows how the above circuit
can be modified to give an overall
voltage gain of x200, by using C4
(between pins 1 and 8) to effectively
short-circuit the internal 1 K35 resistor of
the IC. Alternatively Figure 11 shows how
the gain can be set at x50 by wiring a 1K2
resistor (R2) in series with C4.

The voltage gain of the LM386 can also
be varied by shunting the effective value
of the internal pin -5 to pin -1 15K
feedback resistor. Figure 12 shows how
to shunt this resistor with C4 -R2, to give
6dB of bass boost at 85Hz, to compensate
for the poor bass response of a 'cheapo'
speaker.

Finally, Figure 13 shows how the LM386
amplifier can be modified for use as a
built-in amplifier in an AM radio. Here,
the detected AM signal is fed to the non -
inverting input of the IC via volume
control RV1, and is RF-decoupled via R1-
03; any residual RF signals are blocked
from the load via a ferrite bead. The
voltage gain of the amplifier is set at x200
via C4.

Note that this circuit is provided with
additional power -supply ripple rejection
by wiring C5 betwen pin -7 and ground,
and that this ripple -rejection capacitor
can also be used with the Figures 9 to 12
circuits if required.

LM389 circuits
The LM389 (Figure 14) contains an

array of three wide -band and
independently accessible NPN transis-
tors on the same substrate as an audio
power amplifier that is almost identical
to that of the LM386. The IC can be used
with any power supply in the 4V to 12V
range. The three NPN transistors have
closely matched characteristics, can be
operated with collector currents in the
range 1uA to 25mA, at frequencies up to
100MHz, and each have typical current
gain values of 275.

Figure /5 shows the basic connections
of the IC. The internal power amplifier is
used in the same way as the LM386: the
gain of the amplifier is controlled by C4
and Rx, between pins 4 and 12. If these
two components are absent, the power -
amplifier voltage gain is x20. If these two
components are fitted, and Rx has a
value of IK2, the gain is x50: if Rx is
replaced with a short-circuit, the gain
rises to x200.

Note that the power amplifier can be
used as either an inverting or non -
inverting amplifier by connecting the
external signal to the appropriate input
terminal. Also note that Q1, Q2 and Q3 of
the IC are independently accessible.

Figures 16 and 17 show practical
applications of the LM389, making use of
the internal transistors.

In the phono amplifier of Figure 16,
which is intended for use with a ceramic
pick-up, Q3 acts as a voltage -following

input buffer giving an input impedance
of about 800K, and Q1-02 are used to
make an active tone control network with
its output feeding to the non -inverting
input of the power amplifier via volume
control RV3.

Finally, in the white noise generator
circuit of Figure 17, Q3 is wired as a
noise -generating zener diode, and this
noise signal is amplified via Q2 and then
fed to the inverting input terminal of the
power amplifier, which is wired in the
'x200' voltage -gain mode.

LM388 circuits
The LM388 (Figure 18) can be regarded

as a slightly modified version of the
LM386. The device is housed in a 14 -pin
DIL package with internal heatsink, and
can feed 1.5W into an 8R0 speaker when
powered from a 12V supply.

The most significant internal differ-
ence between this IC and the LM386
relates to Q7, which uses an internal
constant -current collector load in the
LM386, butwhich uses an external load in
the LM388. This 'external load' feature
greatly increases the versatility of the IC.

Figure 19 shows one way of using the
LM388. Here, resistors R1 and R2 are
wired in series between the positive
supply line and pin -9 of the IC, to provide
collector current to the internal Q7. Note
that the R1 -R2 junction is bootstrapped
from the output of the IC via C2, to raise

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 45



AA 117
AA119
AAY32
AC107
AC126
AC127
AC128
AC128K
AC141K
AC142K
AC153K

0.09
0.09
0.09
0.28
0.17
0.15
0.15
0.23
0.23
0.22
0.23

BC157
BC159
BC182
BC182L
BC183
BC183L
BC184
BC184L
BC212
BC212L
BC213

0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.06
0.05
0.06
0.06

80222
BD225
80232
BD237
BD238
BD443
BD437
BD535
80536
80537
BD538

0.31
0.31
0.31
0.21
0.24
0.28
0.28
0.38
0.38
0.40
0.40

BU108
BU110
BU111
BU126
BU204
BU205
BU208
BU208A
BU208D
BU326
BU406

1.00
1.10
1.40
0.70
0.75
0.70
0.75
0.80
1.20
0.85
0.85

0072
00200
00871
ORP12
ORP60
ORP61

R2008B
R2010B

SAS560

0.50
1.80
1.00
1.00
1.00
1.00

0.80
0.80

1.10

TIP29C
TIP30
TIP31A
TIP32
TIP32A
TIP33
TIP34
TIP41A
TIP41C
TIP42A
TIP42C

0.25
0.16
0.24
0.24
0.24
0.50
0.50
0.22
0.25
0.22
0.25

3N.143 0.55

N.914 0.02
N 4001 0.04
N 4002 0.04
N 4003 0.04
N 4004 0.04
N 4005 0.04
N.4006 0.04
N.4007 0.05
N.4148 0.02

2SA473 0.37
251354 0.25
2SB77 0.32
2SB337 1.20
2SB405 0.22
2S0460 0.21
250495 0.60
2SC733 0.40
2SC1161 1.10
2SC1172Y 1.50
2SC1279 0.24

28 pm 0.20
40 pm 0.25

VALVES
DY87 0.53
DY802 0.45
ECC82 0.40
ECC83 0.43
ECC84 0.40
ECC85 0.40
ECH81 0.49

PCL84 0.50
PCL85 0.55
PCL86 0.55
PCL805 0.55
PFL200 0.85
PL36 0.80
PL504 0.95
PL508 1.90
PY81 0.70
PY88 0.48
PY500A 1.60

LM723 0.32
LM741 Dil 0.15
LM741
Met 0.45
LM3900 0.25
NE555 0.15
NE556 0.40
BYX55/
350 0.30
BYX55/
600 0.30

LED 5mm
YELLOW 0.10
LED 5mm
GREEN 0.10

BRIDGE
RECIVIERS

0.16
1A/100V 0.18
1A/200V 0.19

AC176 0.18 BC213L 0.06 80X32 1.00 BU407 0.75 SAS570 1.10 TIP47 0.40 N 5400 0.09 2SC1306 1.00 ECH84 0.52 PL519 4.50 BYX55/ 1A/400V 0.21

AC176K 0.20 80214 0.06 BDX65 0.80 BU408 1.00 SN76003N 1.40 TIP48 0.40 N.5401 0.10 2SC1307 1.00 ECL80 0.57 600 0.30 1A/600V 0.23

AC187 0.15 BC214L 0.06 BF180 0.16 BU500 1.10 SN76013N 1.40 TIP49 0.40 N 5402 0.10 2SC1520 0.25 ECL82 0.59 MIENS BYX55/ 1A/800V 0.28

AC187K 0.20 BC237 0.07 13F181 0.18 BU526 0.80 SN76023N 1.40 TIP110 0.47 N 5403 0.11 2SC1969 1.30 ECL84 0.57 400MV BOO 0.32 2A/100V 0.35

AC188 0.17 BC238 0.07 8F183 0.20 137126 0.06 SN76033N 1.50 TIP112 0.54 N 5404 0.11 2S02029 1.20 ECL85 0.57 BZY88 Range BYX70/ 2A/200V 0.36

AC188K 0.23 BC300 0.16 BF184 0.20 BY127 0.08 SN76110N 0.70 TIF115 0.45 N 5405 0.12 2SC2078 1.20 ECL86 0.49 2V7 to 39V 0.08 500 0.29 2A/400V 0.42

ACY18 0.48 80301 0.18 BF185 0.20 87133 0.08 SN76115 0.70 TIP117 0.36 N.5406 0.13 2SC2122A 2.00 EF80 0.31 1.3W Zeners BYX70/ 2A/600V 0.54

ACY19 0.48 BC302 0.18 BF194 0.50 BY164 0.22 SN76226 0.90 TIP120 0.43 N.5407 0.13 2SC2952 0.27 EF85 0.34 BZX61 Range 500 0.31 2A/800V 0.58

AD142 0.60 80303 0.18 BF195 0.50 BY176 0.85 SN76227 0.80 71 P121 0.48 N 5408 0.13 2S0234 0.37 EF89 0.43 2V7 to 39V 0.12 BYX70/800 360 3A/200V 0.66

AD149 0.45 80327 0.06 BF196 0.60 BY179 0.35 TIP122 0.47 2SK135 4.00 EF183 0.43 BYX71/ 3A/400V 0.68

AD161 0.22 BC328 0.06 BF199 0.60 BY182 0.32 T2800D 0.52 TIP125 0.47 VOLTAGE MB3712 1.50 EF184 0.53 600 0.80 3A/600V 0.78

AD162 0.22 80337 0.06 BF200 0.16 BY184 0.32 TAG06-60 0.42 118126 0.56 REGULATORS TA7205 1.50 EL34 1.90 6A/200V 1.00

AF124 0.25 BC328 0.06 BF257 0.18 BY187 0.32 TAG521- TIP127 0.56 7805 0.35 UPC575 1.00 EY86 0.31 MEMORES 6A/400V 0.80

AF125 0.25 BC557 0.05 BF258 0.18 BY196 0.20 200 0.72 TIP2955 0.34 7812 0.35 EY87 0.31 2114 2.00 25A/100V 1.60

AF126 0.23 80732 1.50 BF259 0.18 BY206 0.11 TAG4443 0.76 TIP3054 0.38 7815 0.35 PC97 1.00 2716 3.00

AF127 0.25 BCY33 1.50 BF336 0.20 BY207 0.11 TAG4444 0.76 TIP3055 0.34 7818 0.35 ICS PC085 0.42 2532 4.00 LED

AF139 0.22 80734 1.50 BF337 0.20 BY223 0.72 TAA550 0.16 TIS61 0.15 7824 0.35 SOCKETS PCF80 0.58 2732 4.00 LED 3mm EUBCTIIOLY.

AF239 0.22 BCY42 0.20 138338 0.20 BYX10 0.15 TBA120S 0.45 TIS90 0.15 8 pm 0.06 PCF200 1.35 2764 7.00 RED 0.05 TIC 47000E -16V

AL112 0.70 BCY56 0.16 88362 0.30 TBA395 0.60 T1591 0.18 7905 0.35 14 pm 0.08 PCF801 1.10 4116 0.75 LED 3mm CAN 0.20

AL113 0.80 80770 0.16 BF422 0.21 CA270 0.40 TBA396 0.60 7912 0.40 16 pm 0.09 PCF802 0.57 6116 6.00 YELLOW 0.10
ASZ15 1.00 80771 0.16 8F458 0.19 CA3086 0.25 T8A520 0.75 2N 2904 0.20 7915 0.40 18 pm 0.12 PCF806 1.15 LM324 0.30 LED 3mm

ASZ17 1.00 80772 0.16 BF459 0.19 CA3°89 13° TBA530 0.75 2N 2905 0.20 7918 0.40 20 pm 0.14 PCH203 1.00 LM380 0.80 GREEN 0.10 TR1PLERS

AU110 1.10 BD115 0.26 88029 0.20 CA3240 0.90 TBA540 0.75 2N 2906 0.18 7924 0.40 22 pm 0.16 PCL81 0.54 LM381 1.00 LED 5mm L81195

AY102 1.80 BD124P 0.50 138084 0.20 C106D 0.23 TBA560 0.70 2N 2907 0.18 24 pm 0.18 PCL82 0.63 LM709 Dil 0.30 RED 0.05 4000Se r 1 2.25

AY106 1.80 80124 1.10 BFX85 0.20 TBA800 0.35 2N.2926 0.80 78L05 0.28
80128 0.35 BFX87 0.15

MC1327
m J25,

0.70
1.00 TBA810S 0.60 2N 3019 0.28 78L12 0.28

80131 0.25 BFX88 0.15 MJ2501 1.10 TBA820 0.75 2N.3053 0.18 78L15 0.28 Please add 40p P&P and VAT at 15%
8A145 0.06 80132 0.25 BFY50 0.14 m J295, 0.55 TBA920 0.80 2N.3054 0.35 74L18 0.28 Govt Colleges, etc.
BA148 0.10 80135 0.20 BFY51 0.14 MJ3000 1.15 TBA950 0.80 2N.3055 0.32 74L24 0.28
BA154 0.06 80136 0.20 BFY52 0.14 m J3031 1.15 TBA990 0.80 2N 3055H 0.38 orders accepted.
BA157 0.12 80137 0.20 BFY56 0.20 MJE29A 0.30 TCA800 0.80 2N.3440 0.58 LM309K 1.00 Quotations given for Large Quantities.
88101 0.13 80138 0.20 BFY57 0.25 MJE30A 0.30 TCA940 0.85 2N.3442 0.85 LM317K 2.20 Please allow 7 days for delivery.
BB103 0.16 BD139 0.20 BFY64 0.25 MJE340 0.25 TDA1170 0.90 2N.3771 0.85 LM317T 1.80

BB105B 0.18 BD140 0.20 BR100 0.14 m JE350 0.80 TDA1412 0.50 2N 3772 0.90 LM323K 4.20 All brand-new Components.
882058 0.24 80144 0.90 80019 0.15 m JE520 0.30 TDA2032 0.80 2N.3773 1.00 LM723 0.32 All valves are new and boxed.
80107 0.07 80150 0.30 BSX20 0.15 MJE2955K 0.90 TDA2003 1.50 2N 4031 0.25 78HGKC 5.70
BC108 0.07 80157 0.38 BSX21 0.16 TDA2020 1.40 2N 4036 0.25 78H05KC 5.20
BC109
80115

0.07
0.10

130158

BD166
0.38
0.30

BSX26
BSX29

0.16
0.19

0A47
0A90

0.06
0.04

TDA2030
TDA2522

1.40
0.80

2N 4037
2N.4443

0.25
0.76

78GU1C 1.90
79GU1C 2.15 GRANDATA LTD.

80118 0.11 80175 0.30 BZX76 0.30 0A91 0.04 TDA2530 0.80 2N.4444 0.76 79HGKC 6.70 ROAD,80140 0.19 BD177 0.30 BT106 0.90 0A200 0.07 TDA2532 0.75 2N 5061 0.20 9 THE BROADWAY, PRESTON
80142

0.19
0.19

BD179
B D181

0.32
0.4.5

BT109
BT116

0.90
0.80

0A202
0028

0.07
1.00

TDA2560
TDA2593

0.70
0.80

2N 5294
2N 5296

0.30
0.30

JAPANESE
TRANSISTORS WEMBLEY, MIDDLESEX, ENGLAND.

80143 0.19 80201 0.33 BT119 1.00 0029 0.80 TDA2540 0.80 2N.6106 0.40 2SA73 0.30
80147 0.06 8D202 0.38 87120 1.00 0035 1.00 TDA2690 0.70 2N 6107 0.40 2SA104 0.32 Telephone: 01-904 2093 & 904-1115/6.
80148 0.06 BD203 0.42 BU104 1.00 0045 0.50 TIP29 0.15 2N 6109 0.40 2SA198 0.22
B0149 0.06 130204 0.42 BU105 0.80 0071 0.30 118296 0.22 3N 128 0.55 2SA203 0.30 Telex No 932 885 (Sunmit)

we-

GENERAL COVERAGE
RECEIVER KIT

FCR 130
This is a complete kit which allows you to build and learn as you go.
Suitable for anyone who has an interest in radio and can manage a soldering iron. It
really is within the scope of most beginners. You don't have to be a 'semi-professional
amateur to understand how it works as we supply very comprehensive and complete
instructions, written in plain language. Well spaced components so its OK for fat fingers!
The receiver tunes, in 3 bands from 1 to 30 Mhz. Solid aluminium tuning and control
knobs and base panel. Black anodised front panel.
Nice to build ... nice to look at ... nice to own.
Model FCR 130 Receiver kit ONLY £75.30 inc VAT. Post & Packing £2.40

* 30:1 Geared analogue tuning
* 3 Band switch with spare position
* Tape record socket
* Headphone socket
* Signal Meter
* Internal speaker + On/Off sw.
* AF. Gain and Tone Control

COMMUTECH (Devon) LTD Chapel Street, Hols
253504

hy,
Devon EX22 6AR Tel(0409)
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DATA FILE
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2

15k 0
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150k 1k35 15k
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8
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Y
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08

501,

®07

V+
014

013
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010

BYPASS- 1

GAIN -

GND
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Fig 18 Internal circuit and pin connections of the LM388 1.5W audio power amplifier

14 ,-V+

OUT

G11113

- BOOTSTRAP

+INPUT

V+ 14 to121/1

VIN

R3
2R7

1C3

220u

Spkr
8R0

Fig 19 LM388 with a gain of x20 and load returned to ground

VIN

RV1

10k

C1

V+ 14 to121b

3,4,5,
10,11,12

OV

Spkr
8R0

Fig 21 LM388 with a gain of x20 and load
returned to +ve supply

C2
220u

R2
2R7

C4
47n

the ac -impedance of R2 (and thus the
voltage gain of Q7) to a value far greater
than its dc value. The overall voltage gain
of the LM388 is determined in the same
way as in the LM386, and equals x20 in the
Figure 19 circuit. Figure 20 shows how

V+ i4 t 012V)

VIN

Fig 20 LM388 with a gain of x200 and load returned to ground

Fig 22 LM388 bridge amplifier delivering 4W to 8R0 load

the gain can be increased to x200, by
simply wiring 05 between pins 2 and 6.

Figure 21 shows an alternative way of
using the LM388. Here, dc current is fed
to pin -9 of the IC via the speaker and
Note, however, that the 'low' end of the

speaker is ac -driven by the output of the
amplifier, thereby bootstrapping R1 and
providing R1 with a high ac impedance
value. This circuit gives a performance
similar to that of Figure 19, but does so
with a saving of two components.
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ELECT & PIEZO BUZZER

0/No VP 107
95p

0/No VP 108
El 15

MELO
Miniature round mit:electronic
buzzer White plastic Low
consumption
Frequency. 4kHz appro.
Output 70dB 141 @ I No
Power I2Vdc ImA
Onto 22 ldra II 5rnm
Firing Centres 26 5mm

PIEZO
Piero buzzer White plastic 90mm

leads For use on a c mans
Frequency 35k140 approx
Output 85d8 AlI @ In nip
Power 240Va c 5mA
Dims 31 (die I larnm
Firing centres 38mm

ELECTRONIC
Miniature electronic buzzers
Solid state Ivory plastic 150

leads Frequency 500 HZ

aPPrOx
D ms 22 16 15rnm

0 tput 82dB 141 @ Ito typ
Fr ing centres 26mm
3V 25mA 0/No VP 82 6V 25mA VP 133
9V 25mA 0/Nc VP 84 I2V 25mA VP 86

80p each

VALUE PACKS W21 203 So Inches total Cooper con Board
Mixed Sizes El 00

Pak 0P23 20 Assorted Skier Pots Mired Values El 00
Na Ott Description Price vP24 10 Seder Pots 40 mm 220 5 Log 5
VP] 330 Assorted Resistors Mixed Types f100 Lin El 00
vP2 300 CarbonR emstorsTLWatt Pie Formed f1.00 VP25 10 Sider Pots 40 mm 47K 5 - Log 5
VP3 200 f1.02 Lin El CO
VP4 150 i Wan Resistors 103 ohm -IM Mixed (1.00 VP26 20 Small 125' Red LED'S E100
I/P5 200 Assorted Capacitors NI Types SOO VP27 20 Large 2" Red LED'S El CO
VP6 200 Cerarton Caps Miniature Mixed f1.00 VP213 10 Rectanguto r Green LED'S f1.00
OPT 100 Mixed Ceramics Disc Ipf - 5601 [1.00 VP29 30 Ass dery Diodes 250mW 2W
VP8 KO Mixed Ceramic Disc 68pt 01501 E1.00 Mixed hits Coded (1.00
VP9 100 Assorted Polyester/PoNsmene Caps DM VP30 10 Ass IOW Zener Diodes Mixed Vrts
V1110 60 C280 Type Caps Metal Foe Mired E1.00 Coded El 00
v1111 100 Electrolytic: All Sons E1.00 VP3I 10 5 Amp SCR's TO -66 50-400r Coded El 00
VIN2 617 Bead Type Polystyrene Mn Caps E1.00 VP32 20 3 Amp SCR's TO -66 Up To 400r
VP13 50 Sever Mica Caps Ass 5.601 15011 El 00 Uncoded rim
VP14 50 Silver Mica Caps Ass 10301 470310 MOO VP13 200 Sri Diodes Switching Like 1114148 DO -
VPI5 50 HIgh Voltage Disc Ceramic 100 86v 35 El 00

Mired 01.00 VP34 200 Sit Diodes Gen Purpose Like 052001
VII16 50 Wirewound Res 9W taygt Ass I ohm 134013/16 E1.00

126 [1 00 VP35 501 Amp 1N4000 Senes AI (bodes
VP17 50 Metres PVC Covered Single Strand Uncoded All Good [1 00

Wire Mixed Coto. VP% 8 Bridge Rects 4 I Amp 4 2 Amp
VPI8 X Metres PVC Covered Multi Strand Mixed hits Coded £1 .00

Wire Mixed Colours E1.00 API] a Black Instrument Type Knobs With
VP19 40 Metres PVC Single/Muni Strand Pointer 3. Std E1.00

Hook -Up Wire Mixed E1.00 VP42 10 Black Heatsinks To Fn TOT TO220
VP29

VP21

6 Rocker Switches 5 Amp 240,
20 Pcs I 2 8 4 em Plugs 8 Sockets

0.00
VP43

Ready Drilled
a PowerFrn Heatsinks 2 TO .3 2

E1.00

Matching Sires TO66 Sue E100

BI-PAK BARGAINS
PRECISION MORSE KEYS

Well designed beginners key. Fully adjustable.
Dims: Base 82mm x 45mm. 0/No. VP 122. £1.85

Double -paddle, squeeze action.
Body dims: 83 x 65 x 35mm.

Weight 150g.
0/No. VP 123.£20.00

Vertical action. Robust ABS
body weighted with heavy

metal plate. Screw termi-
nals. Silver contacts.

Usual adjustments.
Body dims: 150 x

75 x 50mm,Weight
0.5kg.

0/No. VP 124

ANTEXIA SWITCH 2 and 3 WAY
Co -axial switch for one transceiver
to two antennae or one antenna to
two transceivers. Dims: 86 x 55 x
32mm (Bo).
0/No. VP 11113 £4.50
As above but 3 -way.
0.No. VP 114 £4.75

1-4
HIGH PASS FILTER/SUPRESSOR

CB/TV. High pass filter. Reduces
unwanted signals picked up by an-
tenna. Dims: 45 x 25 x 17mm.
0/No. VP 115

45p

LOW PASS FILTER
Designed to reduce harmonics on
the VHS and TV band.
Cut-off frequency: 30MHz.
V.S.W.R.: Less than 1.2 to 1.
Insertion loss: -02dB @ 27MHz
Impedance: 50ohms.
Dims: 80 x 55 x 40mm.
0/No. VP 116 £2.75

ANTENNA COUPLER
Transceiver/car radio anten-
na coupler. With co -axial
cables. One co -axial ter- '

minates in antenna plug
and the other in PL259 plug.
Dims: 67 x 46 x 30mm.
0/No. VP 117

£2.00

TAPE RECORDER SWITCH
Unit to control motor of tape recorder. 1.8m cord and
2.5mm plug attached. On/Off switch. Dims: 55 x 20 x
20mm.
0/No. VP 127 £1.00

DC -DC POWER SUPPLY
DC to DC adaptor. Plugs into car cigar lighter aperture.
Output 3, 4.5, 6, 7.5, 9, 12V @ 800mA. Has universal
output spider plug, also 9V battery snap and polarity
reversing facility.
0/No. VP 119 £2.45

SPEAKER PROTECTOR
Limits voltage to speaker or
to the permissible max., by
automatically introducing a
resistor in series with speak-
ers. When excessive voltage is re-
duced the unit resets itself. Electronic
voltage -sensing relay circuit. Spring terminals. Cut-off
level adjustable from 10W -120W. Full instructions includ-
ed. Dims: 85 x
0/No. VP 118

74 x 25mm.
£9.95

BI -PA

SUB -BOX
A neat swivelling disc provides
close tolerance substitution re-
sistors of 36 preferred values
from 5ohms to 1Kohm. Simply
fie clips into circuit and swivel
until optimum result is
achieved.
0/No. VP 112 £4.75

MINIATURE VICE
Miniature plastic and metal
vice with strong suction base
for portability. Single action to

,1Pet L.3fijoien,. secure or release suction
4%, Plastic laws with rubber pads

20rnm wide, open out to
40mm. Dims 85 r 65
60mm °Wm

FANTASTIC VALUE
0/No. VP 95 ONLY £1.60

LEARN A UIVGO!

PILLOW SPEAKER
Slim under pillow unit 8ohms
2 speaker 1.5m lead with
3 5rnm mono lack plug. Black.
Dims 65 Idle./ .17mm
0/No. VP 88 £1.25

METRIC &
BRITISH
MEASURES

Steel tapes in sturdy ABs
plastic case Silk wrist strap These
yellow coated convex tapes have inch
and metric graduations Automatic pushbutton return
2m long x 13mm wide 0/No VP 89 E1.00
3m long a 13mm wide 0/No VP 90 £150
5m long 16mm wide 0/No VP 91 £2.00

BATTERY TESTER
Tests all types of battery including
standard. NICAD. Alkakne etc. Takes
all standard sues including 6V lan-
tern batteries and watch/hearing
aid cells Also tests fuses and
lamps by means of internal 9V
IPP3I battery. Can also be used
to recharge NICAD batteneS
by means of external 3-12Vd c

power supply Inot included/
Full instructions provided Dims 185 a 103 c 30mm
0/No VP 101 E7.00 (appro. I

FM MONITOR
FM monitor for 2 metre band. Al
metal Attached earphone PL259/
S0239 Connectors 1MMHZ 10W
maximum. Dims (Body/ 55 a 30

23mm
0/No. VP 120 E420

DUMMY LOAD
50 ohms 30W
UHF co -axial plug
fitting IPL2591
0/No VP 121 £520

PICK-UP COIL
Large telephone ptck-up con for high
sensitivity Suction pad to stick to
telephone 90cm lead to 35 lack plug.
Connects direct to cassette recorder.
Dims 32 (die I x 17mm (body) 36mm
!do I sucker £1.00

0/No VP 87

100

TRANSISTOR CLEARANCE
All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ.
Mainly Uncoded You To Sort Pack includes Instructions For

making Simple Transistor Tester. Super Value.
Order No. VP60 £1.00

BI-PAK
SOLDER -
DESOLDER KIT
Kit comprises: 0/No. VP 80
1 High Quality 25 Watt General
Purpose Lightweight Soldering Iron
240v mains incl. 3/16" (4.7mm) bit.

1 Quality Desoldering Pump High
Suction with automatic ejection
Knurled anticorrosive casing and
Teflon nozzle 1.5 metres of
De -Solder ing braid on plastic
dispenser.
2 yds 11.83m) Resin Cored
Solder on Card

1 Heat Shunt too tweezer Type
Total Read Value over f12.03
OUR SPECIAL KIT PRICE £9.95

BI-PAK PCB ETCHAIVT AND
DRILL KIT
Complete PCB Kit comprises
1 Expo Mini Drill 10,000RPM
12Vd.c. incl. 3 collets &
3 x Twist Bits

1 Sheet PCB Transfers 210mm x
150mm
1 Etch ReSist Pen
1 }lb pack FERRIC CHLORIDE
crystals
3 sheets copped clad board
2 sheets Rgreglass copper clad board
Full instructions for making your
own PCB boards
Retail Value over E15.00
OUR BI-PAK SPECIAL KIT PRICE £9.95
ORDER NO. VP 81

TECASBOTY THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN

OF THE YEAR!
This collection of Components and Semiconductors for the
hobbyist is probably the most value -packed selection ever offered,
it consists of Resistors, carbon and wirewound of various values.
Capacitors: All types, sorts and sizes including electrolitics.
Potentiometers - single, dual, slider and preset. Switches, Fuses,
Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection
of Semiconductors for everyday use in popular Hobby Projects.
These include: SCR's, Diodes, Rectifiers, Triacs & Bridges as well
as a first class mix of Transistors and LC's. In all, we estimate the
value of this in current retail catalogues to be over £25! So, help ith

ONLY at BI-PAK. Remember, stocks are limited so .
yourself to a great surprise and order a Box TODAY for 1

hurry! You can call us on 0920 3182/3412 and order JUSt t12.011
with your Barclaycard or Access Card - 24hr

Answerphone Service NOW. Order No. VP 85. & VI

t

KAD

Send your omens to Loons RE7 (*.PAK PO BOX A WARE. HERTS
SHOP AT 3 8ALDOCK ST. WARE. HEHTS

TERMS CASH WITH ORDER. SAME DAY DESPATCH, ACCESS,
BARCLAYCARD ALSO ACCEPTED. TEL 1052013182, GIRO 388 7006

D 15% VAT AND 75p PER ORDER POSTAGE AND PACKING

OUR GREAT NEW 1984 CATALOGUE
Presented with a Professional Approach and.Appeal to ALL who
require Quality Electronic Components, Semiconductors and other

Accessories ALL at realistic prices. There are no wasted pages of
useless information so often included in 'Catalogues published

nowadays. Just solid facts i.e. price. description and individual
features of what he have available. But remember, BI-PAK's

policy has always been to sell quality components at
competitive prices and THAT WE STILL DO.

We hold vast stocks "in stock" for fast immediate delivery, all
items in our Catalogue are available ex stock. The Catalogue
is designed for USE ..vith our 24 hours "ansaphone" service

and the Visa/Access credit cards, which we accept over
the telephone.
To receive your NEW 1984 8I-PAK Catalogue, send

75p PLUS 25p p&p to: -

Use your credit card. Ring us on Ware 3182 NOW
and get your order even taster. Goods normally
sent 2nd Class Mail.
Remember you must add VAT et 15% to your
order.
Total Postage add 7Sp per Total order.
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Fig 23 Circuit and pin connections of the LM380 2W and LM384 5W audio power amplifier ICs
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Fig 24 2W or 5W amplifier with simple volume control and ripple
rejection
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IM5

V+= 18V, IC1= 181380, PO,. 2W
V+= 220, ICI = 181384, Pout= SW

SPKR
880

Fig 25 2W or 5W phono amplifier with RIAA equalisation

v.+.(187 201
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ur

Crystal Pick-up 3113

V*= I8V , ICI = LM380, POUT= 2W
V1-= 22V, IC1= LM384, POUT

SPKR
8R0

Fig 26 2W or 5W phono amplifier with 'CoVirnon mode' volume and tone controls

Finally, Figure 22 shows how to
connect a pair of LM388 ICs in the bridge
configuration, to provide 4W of drive to a
direct -coupled 8R0 speaker load when
using a 12V power supply. Pre-set pot
RV2 is used here to set the quiescent
output of the two ICs at identical values,
to minimise the quiescent current con-
sumption of the circuit.

Before leaving the LM388, it should be
noted that this IC has a fairly poor supply
line ripple rejection performance, and if
any problems are met in this respect they
can usually be overcome by wiring a 10uF
(or larger) capacitor between pin -1 and
ground.

LM380/LM384 circuits
The LM380 (Figure 23) is probably the

best known of all power amplifier ICs. It
can work with any supply voltage in the
range 8V to 22V, and can deliver 2W into
an 8R0 load when operated with an 18V
supply (but needs a good external
heatsink to cope with this power level).
Its differential input terminals are both

JULY 1984 please merrtierl RADIO & ELECTRONICS WORLD when replying to any advertisement 49



DATA FILE

Cl

RV
2M2
(Lovl
Volume

V+ =18V,IC1 - IC2a L M 380, POUT' 4W
V = 22V.IC1 - 1C2 a LM384. POUT =

Vi

RI

207 47n

SPKR
800

C2

100n /2)77
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Fig 27 4W or 10W bridge -configured amplifier.

ground referenced, and the output
automatically sets at a quiescent value of
half -supply volts. Its voltage gain is fixed
at x50 34dB), the output is short-circuit
proof, and the IC is provided with
internal thermal limiting.

The LM384 is simply an 'up rated'
version of the LM380, capable of operat-
ing at supply values up to 28V and of
delivering 5W into an external load. Both

types of IC are housed in a 14 -pin DI L
package, in which pins 3, 4, 5 and 10, 11, 12
are intended to be thermally coupled to
Pan external heatsink.

To conclude, Figures 24 to 27 show
some practical applications of these two
audio power amplifier ICs. Figure 24
shows how to use either IC as a simple (x
50) amplifier with enhanced (via C2)
ripple rejection and a very simple form of

volume control (via RV1). Alternatively,
Figure 25 shows how to use either IC as a
phono amplifier with RIAA equalisation
(via R1 -C4), and figure 26 shows how to
modify the circuit for use with so-called
'common mode' volume and tone con-
trols.

Finally, Figure 27 shows how to use a
pair of these ICs in the 'bridge' mode, to
give an output of either 4 or 10W.

In next month's
concluding part of
this special series

Ray Marston looks at
more applications of

power amplifiers
IC's. Including 'dual'

types

RADIO & ELECTRONICS WORLD
PCB'S

Jan '84
PCB'S

Feb '84 cont.
FAX receiver £4.65 Crowbar protection £0.99FAX processor £4.35 Step attenuator £1.30
8211 £0.99 March '84
7665 £0.99 LM380 Audio amplifier £0.99
Capacitance meter ctrl £3.85 April '84
Capacitance meter disp £1.40 10.7MHz oscillator £0.99
Cymar Q meter £2.65 455kHz oscillator £0.99Zener diode checker £0.99 May '84
REW Bichron IIB £4.55 Signal generator £1.90Feb '84 Frequency meter £4.30Real time clock £2.45 S meter display £0.99
NiCad charger £1.65 S meter control £1.90

We accept Access and Barclaycard/Visa
All prices include VAT and P & P

EDWARDSCHILD LTD

8211
Crowbar protection
LM380 Audio amplifier
10.7 MHz oscillator
455kHz oscillator
Signal generator
(includes case)
All kits include printed circuit board, though are
available without, please enquire

KITS
FAX receiver £22.28
FAX processor (including programmed EPROM)

£34.54
£2.88
£3.43
£3.21
£3.22
£1.82
£9.65

Tel (0277) 216433
453a, Becontree Ave
Dagenham
Essex, RM8 3UL

VISA

FREQUENCY COUNTERS HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

The brand new Meteor series of 8 -digit Frequency Counters offer the lowest cost professional performance available anywhere.
* Measuring typically 2Hz 1.2GHz

* Sensitivity < 50mV at 1GHz
* Setability 0.5ppm
* High Accuracy

* 3 Gate Times

* Low Pass Filter

* Battery or Mains

Factory Calibrated

1 -Year Guarantee

0.5" easy to read L.E. D. Display

PRICES (Inc. adaptorIcharger, P Ft P and VAT)
METEOR 100 1100MHz) £104.07 Illustrated colour brochure
METEOR 60C 1600MHz) £133.97 with technical specification
METEOR 1000 llGHz/ £184.57 and prices available on request. mg

Designed and
Manufactured
in Britain.

Black*Star
BLACK STAR LTD. 9A Crown Street. St.lves,
Huntingdon, Cambs. PE17 4EB, England.
Tel: (0480) 62440 Telex: 32339

50 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1984



DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS

ALL PRINTERS HAVE CENTRONIC PARALLEL INTERFACE UNLESS
OTHERWISE STATED. ALL PRINTERS HAVE HI-RES, DOT
ADDRESSABLE GRAPHIC MODE. PLEASE SEND SAE FOR
FULL DETAILS.

EPSON
FX 80 160 CPS. IT wide Inc 8in teed
FX 100 160 CPS 15" wide. Inc & had feed
RX80 PT 100 CPS. 10" wide foci &tract teed
RX807 100 CPS 10" wide tractor feed
L01500 200 CPS Letter quality printer
8143 RS 23 Interlace for FX and RX printers
8140 RS232 Interface with 2K butler xon xoft
Ribbon Cartridge lor RX80 FX80 & MX80
Ribbon Cartridge lor FX100 & MX100

STAR
Gemini 10X 1120

CPS
10" wide 'riotrc feedGemini 150 120 CPS 15" wide & tract

Della 10 160 CPS 10" wide fool 8 tract feed
Delta 15 t60 CPS 15" wide fool B tract feed
Radix -10 200 CPS. NLO. 166 Buller Par
serial inlerface downloadable characters
incredible value at
Radix -15 15" wide version of Radix -10

SEIKOSHA
GP100A 50 CPS. 112" wide. tractor teed
GP250X 50 CPS. 10' wide. ran teed. ser 6 par
GPrOOVC 30CPS. 10' wide. VIC 20864 plied
GP500A 50 CPS la' wide. tractor feed
GP550A 50 CPS. 10' wide friction 8 tract
correspondence quality
GP100AS Serial interface ideal lor Spectrum
with mrcrodrse

SHINWA
CP130 80 CPS 10' wide friction 8 tract teed
Spare ribbon cartridge lor CP80

RITEMAN
Compact 120 CPS 80 col loci 8 tract feed

CANON
PW1080A 160 CPS. IT wide. 27 CPS NLO
24 I 16 matrix
PWI156A 160 CPS 15" wide. 27 CPS NLO
24 x 16 matrix

COLOUR PRINTERS
Seikosha GP700A 7 colour 50 CPS printer
Canon PJ1080A 7 colour. 40 CPS ink let printer
CPP40 40 column 4 colour battery operated

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY

E340 VAT [395
£431  VAT £495
£261  VAT C299
£234  VAT C269

£29  VAT £33
£60  VAT £69

C7  VAT i7
£12  VAT i13

L200  VAT - £229
£295  VAT £339
£327  VAT £375
£414  VAT £475

£431  VAT - £495
£518  VAT £595

£156  VAT C179
096  VAT £225
£174 - VAT £199
E187  VAT £215

£234  VAT £269

£174  VAT £199

£187  VAT - C215
£6  VAT - f6

£200  VAT - L229

£283  VAT = C325

C347  VAT E399

347  VAT = £399
0391  VAT , £449
018  VAT - £135

DAISYWHEEL PRINTERS

JUKI 6100

20 CPS EU-Directional Logic seeking 10 t215 CPI
Spacing 26 butler bes selling Datsywheei
Singer sheet feeder unit
Tractor Unit
RS 232 Interface
Spare Daisywheet

BROTHER HR -15
t3 CPS. Bi-directional 10 12 15 CP1  PS
Keyboard Unit
Single Sheet Feeder Unit
Tractor Unit

DAISY STEP 2000
20 CPS Unidirectional 10.12 15 CPI

SMITH CORONA TP1
12 CPS 10.12 CP1 unidirectional

PS
£349  VAT £395
£217  VAT £249

£95  VAT £109
£52  VAT £59
£17  VAT £19

C344  VAT £395
0139 VAT I159
C217  VAT £249
E95  VAT £109

£260  VAT 1299

C208  VAT £239

PROFESSIONAL
MONITORS

*SANYO
*MICROVITEC
*FIDELITY
*PHOENIX
SANYO
DM8112 12" Green screen 18 MHZ Hi -Res
DM2112 12" Green screen 15 MHZ Monitor
CD3125 14" RGB Normal Res Colour Monitor
CO3117 I, ROB Medium Res Colour Monitor
CD31 15 14'' RGB High Res Colour Monitor

MICORVITEC CUB
1431 MS 14' RGB Normal Res Colour Monitor
1451 MS 14' RGB Medium Res Colour Monitor
1441 MS 14" RGB High Res Colour Monitor

FIDELITY Colour Monitor
CM14 14" RGB RGBY Composite sound col

PHOENIX
Phoenix High Res 12" Green Monitor
Phoenix High Res 12= Amber Monitor

£86  VAT £99
£66 VAT £75

£173  VAT £199
£286  VAT £329
£391 VAT C449

£173 VAT £199
£321 VAT £369
C417 VAT C479

C187 VAT £215

C66 VAT 05
£69  VAT C79

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £199 AT
WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER

WITH EACH COMPUTER

This ,s tee hest microcomputer curreney on the market 32K RAM
32K ROM 8 modes VI operation luil colour liill.si, keyboard internal
expansions such as disc interface speech synthesiZel Econet interface ,
In short it is a persona, computer capably, of expanding into a small
business system
BBC Microcomputer Model B E348 , VAT £399
BBC Mod B - disk interface f409  VAT £469
BBC Mod B - Phone! interlace C389  VAT C447
BBC Mod B - disk and Fennel interfaces E460 VAT C517
BBC 100K disk drive £230 VAT 1264
BBC dual BOOK disk drive E699 VAT £803
Torch Z80 disk pack ,ncl,rd,ng Z80 2nd
cysthessor 64K RAM and CPN operating
yem - Free Perfect Software E696 - VAT £799

BBC receiver Land l E196 - VAT £225
BBC cassette recorder and lead E26 - VAT £99
Disk interface kit ,free fitting, E84 VAT £96
Mod A to Mod B imgrade kit U0 VAT E80
Fitting Charge lor A to B upgrade kit £20  VAT E23
16K memory upgrade kit E30 , VAT £34
Games paddles £11 VAT 102
12- Monochrome monitor inn, cable E89  VAT C102
14 Colour monitor mci cable E199 , VAT £22
User guide Et0 VAT EIO
Econet interface ,free htt,ng, E60 - VAT i69
seeech interface dree fitting i E47 - VAT £34
BBC disk manuai  formating disk E30 VAT f34
Parallels printer cable E10 ' VAT Ell
BBC word processor 1V1eWl f52 ' VAT £59
BBC Fourth language cassette £15  VAT E17
BBC Lisp language cassette E15 VAT £17

APPROVED ECONET SERVICE CENTRE
WE STOCK A LARGE RANGE OF SOFTWARE FOR BBC MICRO

INCLUDING ACORNSOFT BBC SOFTWARE LONGMANS SOFTWARE
PLEASE SEND LARGF STAMPED ADDRESSED ENVELOPE

FOR FULL DETAILS

TORCH Z80 2nd PROCESSOR
For only £347 + VAT

Torch 2nd Processor Z80 is Supplied with perfect writer (a powerful Word
Processor) perfeci speller (spelling checking program - I should have used
one for making this advert.) Perfect Filer (A Database Program) Perfect
Calc (Spread Sheet) Iiincludes 646 memory (Almost SOK available to userl
Fits inside BBC Computer

Z80 2nd Process Perfect Software
Z8 0 Processor Perfect Software  Dual EMOK
Disk Drives

£347  VAT £399

£695 - VAT 1799

GUARANTEED LOWEST PRICES

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supplied ready cased with all the necesary cables
formating program and User Guide
There are some very useful utilities included on formating disc e g

DISASSEMBLER This is 6502 machine code disassembler
DUP To copy and rename a file on disc
FORMAT Formating program (or 40 8 80 tracks
FREE This utility provides a disk usage analysis
MDUMP Enables you to display and modify any part of BBC memory
MERGE Merge a number of text files into one file
RELOCATE Downloads a basic program to 8E00
SDUMP Screen dump for EPSON in all graphic modes
VERIFY Verifies every sector on a disk
MENU A flexible menu program

Single drive 1001( 40 Irks single Sided
Dual dove 200K 40 trks single sided
Single drive 200K 40 trks double sided
Dual drive 4006 40 Irks. double sided
Single drive 400K 80 Irks double sided
Single drive 4006 40-80 doubleitchable OS
Dual drive 8000 80 Irks sided
Dual drive 8000 40'80 Irks switchable. DS

£147 - VAT = £1139
£286  VAT  C329
£173 - VAT - [199
£330  VAT - £379
£199  VAT = £229
£217  VAT - £249
C382  VAT - £439
E4013  VAT - C469

All above drives are low power slarline 10 3 A typ at  12v and 0 4 A at  5v
per drivel Normally extra power supply is not required the BBC Computer
power supply Is designed to dr lye two low power drive IT IS NOT
DESIGNED TO DRIVE INTERNAL ROM BOARD)
40 Track SS DO disketts 110 Box) 0I8  VAT - £20
40 Track DS DD disketts (10 Box) £23  VAT 06
80 Track SS DO disketts (10 Boxi £28 - VAT £32
80 Track DS 'DID disketts (10 Box) £30 - VAT - £34
ALL ABOVE DISKETT ARE CERTIFIED EITHER MEMOREX OR DETALIFE

YOUR CONTACTS AT AKHTER ARE

DEALERrBULK ENQUIRIES
TELEPHONE ORDERS
DEALER ORDERS
BUSINESS SYSTEMS ENQUIRIES
EXPORT ENQUIRIES
ECONET SYSTEM TECHNICAL ENQUIRIES
ACCOUNTS
DESPATCH
REPAIRS

HAMAYUN MUGHAL
PAULA HAYES
TONY GLOVER

DENNIS SUTCH
MAHAMAD EDIB
ALAN LAFFOLEY

CARON ANDREWS
PAUL SWIFT

JOHN MAULE

APRICOT - SIRIUS - SANYO
IBM - TEXAS - TORCH

APRICOT 'Portable Executive Computer" 16 Bit Micro. 256K RAM. up to
1 44 megabytes floppy disk storage 3'?" Sony disks Portable brief case
styling Modem with auto dialler (optional) hard disk optional Vast software
library ICOrnpalible with Sirius 11
Apricot with Single Drive and Molitor E1690  VAT
Apricot with Double Drive and Monitor and
Free Printer or 2nd Monitor £1890  VAT
SANYO PROFESSIONAL COMPUTER
16 Bit Mirco 1281( RAM expandable to 256K. Single or Double Disk
Drive built in full colour graphics (690 x 200 pixels in 8 colours) IBM
compatible Free software. Sanyo MBC 550128K RAM single drive and
tree software including Wordstar and Calcstar f 749 - VAT
Sanyo MBC555 1281( double drive and free software including.
Wordstar Calcstar. Inforstar Detester etc f999  VAT
SIRIUS 1 Sinus 1 Computer with 128K RAM and 1 2 megabyte Floppy
disc storage including CRN1 86. MS DOS and
Microsoft Basic E2195  VAT

g2,`,,VIlaZ"bYte Floppy ts13k96r°N-7

TORCH
CF SOO COMPUTER with colour monitor includes Twin 4006 disks Torchnet
Operating System free perfect software (perfect writer perfect speller
perfect CalC pedect filer) Torchinait Plus (Electronic Matt) Torch Mars
(Financial modelling with graphics) Torchtel (Viewdata Access System)
Executive Aid IMenu System)
Datel 600 (Link to outside mainframe services i e
Telecom Gold) 02950  VAT

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER
TI 502 Dual 320KB Drives 256K RAM Up to 10 megabyte on board storage

gig,?antebdriir4bao;redwcirgr'or user
(Optional) Price E2650  VAT

MAINTENANCE CONTRACTS ARE AVAILABLE.

COMPLETE WORDPROCESSING
SYSTEMS

INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

SYSTEM 1BBC Micro model B Wordwise Phoenix monitor Smith Corona
TP1 Daisywheel Printer Cassell Recorder  alt the necessary cables and
documentation E696  VAT - £799.25

SYSTEM 2. BBC Micro model B - Disk Interface ,Phoenix Monitor 1006
Single Disk Drive. Wordwise. Smith Corona Daisywheel Printer.
 all the necessary cables and documentation

Price only £895 - VAT = £1029.25

SYSTEM 3. BBC Micro model B  Disk Interlace. Phoenix Monitor. Dual
Disk Drives 200K. Wordwise. Smith Corona Daisywheel Printer - all the
necessary cables and documentation

Price £999  VAT = £1148.85

SYSTEM 4. BBC Micro model B  Disk Interface. Sanyo High -Res Green
Monitor. Wordwise (or view) Juki 6100 Daisywheel Printer. Single 4006
Disk Drive  all the necessary cables and documentation

£1049  VAT = £1206.35

SYSTEM S. BBC Mod B Micro  Disk Interface. Sanyo High Res Green
Monitor. Wordmse for view) Juki 6100 Daisywheel Printer Dual Disk
Drive 8006  all the necessary cables and documentation

Price £1195  VAT £1374.25
SYSTENI6. Sanyo 16 Bit. IMB pc Compatible Micro. 128K RAM Single
Disk Drive 160K. Wordstar Calc Star. Sanyo High Res Green Monitor
Juki 6100 Daisywheel Printer - all cable and documentation.

Price OnlyE1145 - VAT £1315.75
SYSTEM 7. Sanyo 16 Bit. IBM pc Compatible Micro 128K RAM. Dual
Disk Drive 360K. Wordstar. Calc Star. Mailmerge. Infostar. Spellstar
Datastar Sanyo High Res Green Monitor. Juk; 6100 Daisywheel
Printer - and all neessary cables and documentation.

Pricef1395 - VAT £1504.25
SYSTEM B. All the components of System 6 but with Sanyo High Res
Colour Monitor and Wordstar with Colour Facilities.

PriceE1445 - VAT = £1667,75
SYSTEM 9. All the components of System 7 but with Sanyo High Res
Colour Monitor and Wordstar with Colour Facilities.

PriceE1695 - VAT £1549.25
WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR
OWN CHOICE. PLEASE PHONE (0279) 412639 AND ASK FOR
HAMAYUN MUGHAL FOR A PRICE.

AKHTER INSTRUMENTS LTD I A

COMPUTER OROLIP

ORDERING INFORMATION:
We accept official orders from UK Government and Education
establishments Carriage is Free (UK only) for normal delivery II express
delivery is required please add LB 00  VAT per parcel We accpet telephone
orders on Barclay and ACCeSS Cardcilease ring (02791 443521 (10 lines)
All cheques made payable to "AKHTEF1 INSTRUMENTS'

3521

ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES,
EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.

( Access

At
VISA

N
28/29 BURNT MILL
HARLOW, ESSEX. CM20 2HU U.K.
Tel. HARLOW (0279) 443521 Telex' 818894 AKHTER G

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
We welcome callers, no parking problems.



A Multi -function
Test Instrument
An inexpensive, multi -purpose tester, designed and constructed by
W Titmuss, this can be regarded as one complete project or may be divided into individual
tasks, each providing a seperate instrument

RF Oscillator BUFFER

IF Oscillator

Fig 1 Block diagram

Cs/La

DET

-1
Transistor

FET
Connector

TEST PANEL

Resistance

bridge

Selector

This project will interest the beginner
and the intermediate constructor alike.
The more experienced design engineer
will be interested in the basic concep-
tion of this project and he might well
want to produce his own Mkll version.

The home-brew enthusiast must often
accept compromise solutions to many
problems due to budget limitations,
component availability, etc. This project
shows that compromise solutions can
prove very cost effective as well as being
educational and useful.

Measurements and functions
Figure 1 is a block diagram of the

complete instrument. As a complete
facility, the instrument provides the
following measurements and functions:

dc volts in two ranges, 0-25V and 0-
250V; dc current, 0-250AA, 0-25mA, 0-
250mA; Resistance 0-100R, 0-1K, 0-1M;
Capacitance 1.5pF - 500pF; Inductance
2.2µH - 330/A.H.

Variable amplitude LF Oscillator; fixed
frequency audio amplifier tests; Grid Dip
oscillator (GDO) facility; measurements
of approximate tuned circuit frequency
etc.

Transistor/FET/MOSFET/diode dc and
dynamic tests; NPN, PNP identification;
oscillator and transmitter monitoring;
receiver aerial and feeder tuning, polar
diagram plotting, receiver line-up.

The function control and selector
switches

There are five function selector
switches. Referring to Figure 2:
SW1 This is the oscillator range selector.
The ranges should be marked on the dial
scale of VC1.
Control 1. This is RV7, and is marked
'GATE 1' indicating that positive or
negative 0 to 3V bias is being applied.
Setting this control to the mid -position
applies zero bias to the gate of a FET, the
G1 of a MOSFET and to the base of a
transistor under test. The dial scale
should be calibrated in 'volts', 3-0-3 in
either direction.
Control 2. This is RV6 and is marked
'GATE 2'. It is similar to RV7 except that it
applies +3-0-3V bias to G2 of a MOSFET
under test.
SW2. This is the voltage and current
range selector. The instrument has been
marked, OFF. 25V, 250V, 250µA, 25mA,
250mA, but ranges can be selected
according to personal preference and
the meter used.
SW3. Marked 'DYN', OFF, OSC/Tx.
Explanation given in text;
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359mm

Fig 2 Front panel layout

SW4. Marked Id (for drain and collector
current, meter readings).
V/I (for voltage and current ranges,
meter readings); Cx/GDO (includes Lx);
Rx (for resistance measurements).
SW5. Marked N--OFF--P. (applies the
correct B1 battery voltage polarity when
testing transistors etc:(refer to text).
Control 3. RV1 is the LF oscillator On/Off

for audio tests, and when required for
setting the % modulation depth of the RF
oscillator.

General Comments
Battery operation was selected in

order to make the instrument completely
portable. It is very easy to operate.
Clearly one function switch could have
been used, but a switch with the
requisite number of poles was not
readily available.

A solder -tag strip mounted vertically is
used to hold the meter series and shunt
resistors. A similar method can be
adopted to hold the B1 battery, 6.3V
Zener, C16 and R19.

It is recommended that the two
oscillators be assembled on separate
paxoline boards measuring 3in x 2in for
the RF oscillator and 2.5in x 2in for the LF
oscillator. Most of the components are
readily available, for example, on the
surplus market and the total cost was
approximately £15 thus a figure of £25
need not be exceeded. In comparison
with similar commercially available
instruments, this seems a very economi-
cal alternative.

dc V & I measurements
The dc voltage and current measure-

ments are made with the V/I input
terminals connected to the voltage or
current source and the switches set to
the following positions.

SW4 set to V -I (position 2) and SW2 (V/I
selector) to the highest range. SW2 may

E
E
a
N

then be reduced from the highest range
if the reading obtained will not exceed
FSD on the next lowest range. Under
these conditions, the meter is connected
to the multipliers R23, R24 via SW4a on
position 2. Similarly with SW4a in this
position, SW2b will select the highest
range meter shunt, R25 (if this is the
higher value) when in position 4.

The values of the multipliers and
shunts are not given because they
depend on the meter that is available.
They can be calculated as follows:

In order to read dc volts using a
milliammeter, one must use a resistor,
known as a 'multiplier', in series with the
meter. The value of the multiplier
depends on the required voltage FSD
and can easily be calculated using Ohm's
law. For example, suppose you have a 0-
5mA meter and wish to use it to read
voltage up to a maximum of 50V(ie 50V is
to be the FSD).

From Ohm's law:

V 50
Multipler value, R = -

I
0.005 - 10,000 ohms or 10k

Please note however, that the
accuracy of your newly 'acquired' volt-
meter, and, more importantly, its safety,
depends on the accuracy of the resistor
used as the multiplier. It is vital to use
only high stability, low tolerance
(typically 1%) types. If, for example, you
were to use a 20% type and it is in its
worst case 20% low (ie 8K), then the FSD
would now be only 40V and risk of
damage to the meter is high.

Similarly, your milliammeter (or
microammeter) can have its range
extended by using another resistor,
known as a 'shunt', but this time wired in
parallel with the meter. High stability,
close tolerance types are again vitally
important.

The meter resistance Rm, must now be
taken into account, and the required

resistance of the shunt to carry the
excess current, is given by:

Shunt value: R shunt =
Rmn-1

where 'n' is the scale multiplying factor
(eg to increase the FSD reading of 1mA
to read 10mA, n = 10).

For example, if a milliammeter of
10f2resistance and a FSD of lmA is to be
used to measure 10mA, the shunt
resistance will be:

10
R shunt = - 1 1ohm

10-1

Resistance measurements
Set SW4 to the R position (position 4)

which applies 6V to the bridge circuit
which forms a Wheatstone Bridge where
RV3 and RV4 are adjusted so that the
bridge is balanced. This is observed
when no current passes through the
meter (ie adjusting RV3 and RV4 is
equivalent to setting the zero). When
balance is reached RV2/R13 = RV3 +
RV4/R thus enabling R to be determined.
The unknown value resistor is connected
to the Rx terminals and forms part of the
bridge circuit. When using a resistance
bridge, balance will be reached after a
short time. Thus the meter sensitivity
should initially be set to minimum and
progressively increased to maximum by
means of SW6 and SW7 in this order.
Because the low value resistance end of
the 0-1M scale is cramped, it was decided
to include a 0-100R scale and a 0-1K scale.
Calibration of all three scales can be
undertaken by using a few known value
resistors and marking the scales accord-
ingly. For each resistor, adjust either
RV2, RV3 or RV4 to make the meter read
zero. The scales not in use must remain
at zero. Resistance measurements are
made by adjusting the appropriate
control to read zero and the value of the
resistance read from the appropriate
scale. All three scales can be used for
measurement purposes if required.

Capacitance and inductance
measurements

Set SW3 to DYN 3 and SW4 to Cx/GDO.
To calibrate the Cx and Lx scales on RV5,
a minimum of five scale ranges will be
required for the values shown.
L2 wound on top of L

range 1 -3 turns on top of 5 turns
range 2 -4 turns on top of 7 turns
range 3 -5 turns on top of 10 turns
range 4 -9 turns on top of 40 turns
The upper limit of Lx measurement is

set by the self capacity of the inductance.
This is because the integrator -detector
circuit, D1 -D2, C14, RV5, is really indicat-
ing the total impedance at the particular
frequency of the oscillator, VC1.

True measurement of inductance
requires the use of a bridge circuit to
enable cancelling of the capacitive
reactance and resistive components of
inductor under test. However, the in-
expensive method employed in this
instrument is quite suitable and suffi-
ciently accurate for inductances
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A = flexible lead approx 3ins long B = small insulated crocodile clips

g 5 Alternative transistor/FET test panel

B = Base - transistor, diode
G = Gate - FET
G = Gate 1 MOSFET
G = Gate 2 MOSFET
S = Source - FET, MOSFET
E = Emitter - transistor
C = Collector - transistor
D = Drain - FET, MOSFET, diode

between 2.21/H and 330p.H.

Calibration
Use a few known values of capacitance

and inductance and adjust RV5 to give a
suitable reading of the meter. Mark the
RV5 scale accordingly. Also note the
reading chosen as the calibration refer-
ence and mark this on the scale; this then
becomes the meter reference. The
meter must now be adjusted by RV5 when
measuring unknown values of C or L
which can then be read direct from the
scale.

THE LF OSCILLATOR
This well tried fixed frequency circuit

uses a BC107B transistor although many
other general purpose transistors are
suitable. Adjustable amplitude output by

RV1 is fed for audio testing to two
terminals on the front panel, marked LF.
RV1 also provides the modulating signal
to the RF oscillator. Being permanently
connected in either role, it can be
switched on -off separately because RV1
has an integral on/off battery supply
switch.

THE GRID -DIP OSCILLATOR (GDO)
The name grid -dip oscillator is a relic

from the early all -valved test equipment
days but the term is still used and the
basic conception in use is the same. The
rectified output of the oscillator
indicated by the meter will suddenly fall
or 'dip' in value when the unknown L is
tuned to the same frequency as the
oscillator. This is a widely used method
when winding and matching coils for use
in multi -stage tuned circuits.

The oscillator coil L1/L2/L3 is attached
to the underside of the small platform
upon which the inductance to be tested
will stand in order to ensure adequate
coupling between the two. A short must
be placed across the two Cx/Lx termi-
nals. With switches SW3 set to OSC and
SW4 set to Cx/GDO when VC1 is varied
through its range, the meter pointer will

give a downward kick when Lx is tuned
through the frequency of the oscillator.

TRANSISTOR FET MOSFET DIODE
DC AND DYNAMIC TESTING

DC testing
Set SW4 to ID (drain/collector current).

Set the two bias controls RV6 and RV7 to
give voltages according to the manu-
facturers published figures. The item to
be tested is connected to the test panel
via small insulated crocodile clips (see
Figure 5 for alternative panel).

R18, the meter shunt for these tests

A - Core (no gap) Maplin LB43W
B - Adhesive (optional)
C - Single layer adhesive tape
D - Maplin LB18U - OD: 10mm
E - Former holes to secure wire
F - 6BA bolts
G - GDO platform

Coil construction
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TEST INSTRUMENT
should be chosen to give a meter FSD of
10 mA.

The NPN-PNP switch SW5, is set to the
appropriate position. Drain and collector
current will flow when the correct
polarity is applied. If no current flows or
current flows on both settings of SW5,
the device is faulty.

Dynamic testing
Comparing the dynamic performance

of two or more devices is common
enough, because these differ from one
to another by varying degrees. The
dynamic testing facility at any frequency
between 3-30MHz is, therefore, a very
useful feature.

Set SW3 to 'Dyn', SW4 to Cx/GDO and
put a shortening strip across the two
Cx/Lx terminals. Again ensure that
RV6/RV7 are set according to the
manufacturer's quoted figures.

Adjust the pre-set capacitor C7 to a
value that prevents the RF oscillator TR1
overdriving TR2 and also the unit under
test. I use a meter reading of up to 6/.4.A
forsmall RF signal devices eg 40673,
2N3819, 2N3906, MPF102, BC107, 3SK88.
Readings of this order are obtained

when the correct voltages are applied by
RV6 and RV7.

OSCILLATION TRACING
Set SW3 to OSC/TX and SW4 to

Cx/GDO. Using a length of co -axial cable
connected to the two Cx/Lx terminals,
the instrument can be used as an
adjustable sensitivity RF probe. RV5 is
set to the minimum capacity end of the
two Cx scales for maximum sensitivity.

Additionally, transmitter radiated car-
rier output can be monitored by connec-
ting a short length of rod or wire to the
'hot' (non-eathy) Cx/Lx terminal. See
Figure 4.

RECEIVING AERIAL AND FEEDER
TUNING, POLAR DIAGRAM

PLOTTING RECEIVER LININGUP
The oscillator output has sufficient

gain to enable these tests to be made by
connecting a dipole to the two aerial
terminals, or a vertical rod to either one
of them. Connect the other terminal to

SW2
Pos. Function

1 Off
2 Voltage
3 measure
4
56

Current
measure

2 pole 6way

the chassis/earth terminal.
To keep costs to a minimum, a separate

modulator stage has not been included.
The oscillator, TR1, is modulated by TR3,
the level being adjusted by RV1. The
modulated output will contain AM and
FM components. The oscillator can be
calibrated in several ways but the easiest
is probably by taking a number of
readings from a calibrated receiver with
the BFO switched on. The accuracy of
calibration will not be up to commercial
signal generator standard, but will be
adequate for most applications under-
taken.

The four ranges are approximately: -
1. 2.8 - 4 MHz
2. 3.5 - 6.5 MHz
3. 6.5 - 12.5 MHz
4. 12.5 - 31.0 MHz

The amplitude of the RF output can be
monitored by shorting the two Cx/Lx
terminals and setting SW3 and SW4 to
Cx/GDO. For economic reasons and as
this is not a signal generator, 3 -ply wood
can be used for the case.

SW4
Pos. Function

1 Transistor / FET
2 V / I
3 Cx/Lx
4 R

3 pole 4way

Fig 3 Power supply and meter circuit
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PARTS LIST
Resistance
R1, 16
R2
R3
R4
R5, 13, 14, 15
R6
R7

100 K
50R

270R
87K
47K

75OR
1K

R8, 9 4K7
R10 470K
R11 51K
R12 24K
R17 100R
R19 500R

R18 Value to suit meter. See text
R20, 21, 22, 22K Meter sensitivity
circuit. See text
R23, 24, 25, 26, 27 To suit meter ranges.
See text

VR1 100K Lin with dpst
VR2 50K w/w Maplin FX18U
VR3 1K w/w Maplin FW9313
VR4 100R w/w Maplin FX98G or
FW71N

VR5 470R log
VR6, 7 100K lin
VR8 33K w/w

Capacitors
C1, 4, 5, 14 0.1µF polyester
C2 100pF ceramic
C3, 7 22pF preset
C6, 15 0.01µF ceramic
C8, 9, 10, 11, 12, 13 0.047µF disc
ceramic

VC1 250µF or 365µF with 6:1
reduction gear Maplin RX42V

Inductors
L1, 2, 3 See dia 5a,b,c
L4 LF choke Maplin HW27E
L5 15 turns on 3/4in balun core. Neosid
Ltd, Welwyn Garden City, Herts

Semiconductors
D1, 2 0A81
ZD1 6.3V Zener
TR1 MPF102
TR2 BC107

Switches
SW1 2p4w
SW2 2p6w
SW3 1p3w
SW4 3p4w

SW5 2p2w
SW6,7 Push to Make
SW8 Spdt

Misc
Meter 500-0-500µA panel meter
Maplin RW99H
Terminal/Sockets 12 off to suit
Battery connectors B1 (PP1 6v type)
B2 (PP6 9v type)
Knobs 14 off to suit
Plugs, leads, crocodile clips to suit.
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HEMMINGS ELECTRONICS LTD
DEPT REW
16 BRAND ST
HITCHIN
HERTS SG5 1JE

Tel: (0462) 33031
Shop open Mon -Sat 9am-5.30pm
Closed Tuesday afternoon

L.14/44GGIV.i

Professional quality electronic components, brand new and fully guaranteed. Mail
order by return of post. Cash/Cheque/KM or Banker's Draft with order, payable to
Hemmings Electronics Ltd. Official orders from schools, colleges and universities
welcome. Trade and export enquiry welcome. P&P add 60p to all orders under £10.
Telephone your Access orders, using our 24 -hr. Ansaphone service. Please send
SAE for full price list.
VAT - All prices exclusive of VAT - Please add 15% to total cost including P&P.

No VAT on export or books

COMPUTER
ICs

6502
6522A
6800
68800
6802
6809
68E109
68096
6810
6821
68821
6840
68B40
6844
6845
6850
6852
6854
6875
87264
872B
8T95
8796
8797
8798
80351
8039L
6080A
8085A
8155
8202A
8212
8216
8224
8226
8228
8273A
8251
82C55
8253
8257
8259
8279
75107
75108
75110
75112
75182
75450
75451
75452
75453
75461
75491
75492
AY -3-1015D
AY -5-1013A
MC1408
MC1488
MC1489
MC3459
UPD7002
2130ACPU
280APIO
Z80ACTC
ZBOADART
ZBOADMA
280AS10/0

350p
480p
290p
450p
345p
750p

1150p
995p
120p
230p
350p
390p
580p

1295p
795p
140p
250p
680p
4909
1209
120p
1109
1109
110p
110p
400p
CALL
360p
450p
450p

C25
155p
100p
1609
195p
250p

C14
300p

£18.80
450p
4SOp
450p
450p
90p
90p
88p

1450p
95p
85p
50p
50p
72p
40p
70p
70p

300p
300p
295p

75p
75p

265p
450p
320p
300p
300p
050p
895p
895p

MEMORIES
Static RAM

2114L-200nS 120p
6118P3-150nS Call
6116LP3-150nS Call

Dynamic RAM
4116-200nS 90p
4164-200nS 5009
MCM666SAP-20
5110p

EPROM
2708-450nS 300p
2716-450nS 330p
2532-450nS 380p
2732-450nS 380p
2764-250nS Call
27128-250nS C22

MINER
DIODES

13261111 Series
500mW 624
2V7 to 39V 9p
43V to 110V 12p
SZXII1 Series
1.3W E24
2V7 to 39V 15p
43V to 82V 20p

BRIDGE
RECTIFIERS

1A/100V
1A/400V
1A/800V
2A/100V
2A/400V
2A/800V
6A/400V
10A/400V
35A/400V
BY164

25p
30p
40p
40p
50p
70p
95p

280p
315p

52p

FULL RANGE
LSTTL, CMOS IN
STOCK - LARGE
RANGE OF
TRANSISTORS &

DIODES

LINEAR IC*

741 8 pin
741 14 pin
747
748
AY -3-1270
AY -3-1350
AY -3-8910
AY -3-8912
AY -5-1230
C3046
CA3080E
CA3130E
CA3140E
CA3240E
LA4422
LF355
LF356
LF357
LM301A
LM307
LM308A
LM311
LM324
LM339
LM348
LM358
LM380
LM381
LM386
LM393
LM3909
MC1310P
MC1455
MC1456
MC1458
MC1496
MC3242A
MC3302
MC3340
MC3401
MC3403
MC3456
MC3480
MC34001
NE555
NE556
NE565
NE567
SN76003
SN76013
SN76023
TA7205A
TBA4800
TBA5200
TBA5300
TBA5400
TBA5500
7BA5600
TBA750
TBA800
TBA820
TBA820M
TBA920
TBA9900
TCA650
TC4910
TDA1004
TDA1044
T1061
TL062
TL064
7L071
TL072
TL074
TL081
TL082
TL064
ULN2803A
UPC575
UPC1167
UPC2002
ZN414

25p
45p
75p
45p

750p
350p
4609
550p
4509

80p
75p
90p
75p

120p
295p
95p

100p
110p

35p
50p
95p
75p
45p
50p
75p
70p

120p
170p
95p

100p
85p

210p
75p

135p
4Sp
75p

630p
95p

160p
65p
70p

107p
580p

58p
20p
70p

155p
140p
180p
180p
180p
125p
160p
120p
140p
130p
280p
160p
220p
90p
95p
95p

190p
190p
390p
180p
4SOp
350p
50p
70p

1009
40p
60p

100p
35p
50p
95p

200p
250p
180p
285p
100p

CRYSTALS
32.768KHz 100p
10000MHz 320p
1.8432MHz 240p
2.0000MHz 225p
2.4576MHz 225p
3.0000MHz 240p
3.5795MHz 120p
3.6864MHz 240p
4.000MHz 150p
4.1943MHz 190p
5.0688MHz 240p

6.00MHz 190p
6.1440MHz 190p
6.1380MHz 240p
8.000MHz 160p
10.000MHz 170p
16.000MHz 190p
18.432MHz 1509
19.6608MHz 240p
20.000MHz 280p
27.003MHz 1709
48.000MHz 170p

PCB TRANSFERS

Make your own Printed
Circuit Boards with Alkac
Resist PCB Transfers
* Draw your artwork on 0.1"
grid
* Transfer to copper board
using carbon paper
* Burnish the Alf ac transfers
to the board using a spatula
using carbon marks to assist
in accurate alignment
* Use Alfac chemical eraser
to correct mistakes
* Etch in Ferric Chloride
EC960/1 0.1" Edge Connector
EC902/1 a 156" Edge
Connector
EC908 0.063" Pads
EC910 0.094" Pads
EC911 0.189" Pads
EC9410 0.016" Lines
EC941 0.031" Lines
EC942 0.039" Lines
EC943 0.049" Lines
EC944 0.061" Lines
EC945 0.079" Lines
EC946 0.100" Lines
EC947 0.124" Lines
EC950/1 0.031" 90° Bends
EC951/2 0.061" 90' Bends
EC951/1 awl" 30'. 45'. 60°
Bends
EC952/2 0.061" 30°. 45'. 60'
Bends
EC960/1 TO -5 Transistor Pads
EC993/1 IC Pads
EC997/1 IC Pads with tracks
between pads
5 identical sheets in sealed
pack 250p
Individual sheets 54p
Spatula AR4 for burnishing

65p
Alfac Chemical Eraser 40p
Alfac Precision Grids,
Polyester film. matt finish
0.14mm thickness. 20 Imes/in
A4 110p,A3 220p
Double Sided Fibreglass
Board 1/16' thickness. 1oz
Copper 5" x 4" 3516 x 8''

60p
Dale Etch Resist Pen

Ferric Chloride Crystals
Dissolve in 1/2 Litre Water

115p

RELAYS
PCB TYPE

Microminiature Printed
Circuit Relay Single Pole
Change -over Contacts rated
2A or 125V maximum contacts
are Gold on Silver Palladium
Pins on 0.1" Grid
5V dc 56ohm, 12V dc 320 ohm,
12V dc 1280 ohm 120p

LIQUID CRYSTAL
DISPLAY MODULES

PCIM177 Frequency Counter
5 Digits, 0.35" FM, SW. MW,
MHz, KHz Annuniciators,
Sample and Hold Capability,
Reset Capability, 25

Selectable IF Offsets,
Prescaler Available.
Incadescent Backlighting,
Option Supply Voltage 5v.
Operating Current 4mA

PCIM 176 Digital Voltmeter.
31/2 digits, 0.5", +, - and
Decimal Point. 200mV Full
Scale Input. True Differential
Input, Guaranteed '0'
Reading. Single 9v Operation.
Power Consumption 20mW,
Accuracy 0.15%. ,/- 1 Count.
Temperature drift 80ppm/C.
Low Battery Indicator,
Incandescent Backlighting

19500
Both Modules are supplied
with a data sheet.

TEMPERATURE METER
A fully self-contained digital
temperature meter, battery
operated with an LCD display.
* Temperature range 0-99.9°C
* Accuracy 0-40' +/-0.2'C
* 40-70`C +/-0.4°C
* 70-99-9'C +/-1.0`C
* Battery 9v alkaline Lifetime
approx 1 year
* External temperature
probe £20.50

* STOP PRESS *
IBM PC MEMORY
UPGRADE KITS
128K CHIP SET IN

STOCK NOW
C95 -.- VAT

TRANSISTOR
INVERTERS

PROFESSIONAL
QUALITY, BRITISH
MADE 150-1000 WATTS
AVAILABLE 12V OR 24V
DC IN 240V AC OUT.

A range of top quality
inverter suitable for a

wide ofrange
applications: Home.
Caravan. Boats. Farming,
Garage. Camping. Power
Cuts etc. Suitable for use
with TV. Hi-Fi. Video.
Electric Drills. Domestic
Appliances, Lighting
(Filament and
Fluorescent).

SPECIFICATIONS
Models Available

150VA/12V 15A Full Load
5001/A/12V 45A Full Load
625VA/24V 30A Full Load
1000VA/24V 50A Full Load

Typical Off Load Current
is 0.5 to 1.54.

Waveform
Squareware 6011:
Case (Maximum

Dimensions)
150VA 31 x 23 x 13 cm
500VA 42 x 26 x 19 cm
625A 42 x26 x19 cm

1000VA 42 x 26 x 19 cm

Case Material - Heavy
Duty Steel

Safety Features -
Electronic Overload
Cutout

PRICES
150VA/12V 095.00
500VA/12V £170.00
625VA/24V C170.00

1000VA/24V POA
Carriage £4.00

COMPUTER
INTERFACE

CONNECTORS
1DC (SPEEDBLOCK

TYPE)
Header Socket

Plug with Strain
90 Pins Relief

10 -way 95p 90p
20 -way 145p 135e
26 -way 17009 165p
34 -way 2009 190p
40 -way 2209 200p
50 -way 240p 220p

RIBBON CABLE
20 way Grey (IOC Type)

105p
10 Way Grey -do- Sep
26 Way Grey -do- 136p
34 Way Grey -do- 178p
40 Way Grey -do- 209p
50 Way Grey -do- 262p

08. HEADERS
PDC TYPE)

14 pin
24 pin
16 pin
40 pin

100p
150p
110p
220p

OTHER COMPUTER
CONNECTORS

34 Way IDC Disc Drive
PCB Edge Connector

340p
2081 23,23 0.1"
Connector 200p
spectrum 28+28
Connector 230p
VIC-20 22+22 0.156" Bus
Expansion Connector

2209
Commodore 12+12 0.156"
User Port Connector

160p

We also stock a wide

range of other
components: Aerosols.
Batteries, Boxes, Cable,
Capacitors, Connectors,
Fuses, Heatsinks, Knobs,
Meters, Opto, Pots,
Resistors, Solding Irons.
Switches, Transformers.
Vero etc.

VISITORS ARE
WELCOME
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TRANSISTORS
BC107/8/9 - 12p
BC147/8/9 - 10p
BC157/8/9 - 10p
BC547/8/9 - 7p
BC557/8/9 - 7p
BC182L - 8p
BC183 - 8p

BC184L - 8p BFY50,51,52
BC212,212L - 8p BFX88
BC327,337,337L - 10p BSX19
BD135,136 - 25p BSX20
BD137,138,139 -25p 2N2926
BF195,7 - 10p 2N3055
BCY70 - 15p TIP31A,32A

- 20p
- 15p
- 14p
- 15p
- 7p
- 50p
- 25p

ELECTROLYTIC CAPACITORS. (Mfds/Volts)
1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50 5p
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 - 6p. 100/16, 100/25 7p
100/50- 12p. 100/100- 14p. 220/16- 8p. 220/25, 220/50 10p
470/16,470/25 -11p.470/35 - 12p. 470/40 - 15p. 1000/16 15p
1000/35 - 22p. 1000/40 - 35p. 2200/10 - 8p. 2200/25 35p
Carbon Film resistors 1/4W 5% E24 series 0.51R to 10M0 1 p

100 off per value- 75p, even hundreds per value totalling 1000 £7.00

Metal Film resistors 1/4W 1OR to 'IMO 5% E12 series- 2p, 1% E24 series 3p

Mixed metal/carbon film resistors 1/2W E12 series 1R0 to 10M0 11/2p
Miniature polyester capacitors 250V working for vertical mounting
01, 015, 022, 033, 047, 068 4p. 01 5p. 015, 022 6p. 0.33 & 0.47 8p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p- 3p. 01 to 068 mfd - 4p. 0.1 5p. 0.12 & 0.15 6p

Subminiature ceramic plate capacitors 100V wkg vertical mounting. E12
series
2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p - 4700p 4p

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf 5p

DIODES (p.l.vJamps)
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA 0A91 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A SIMI 5p. 100/1A bridge 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA90 6p. 30/15A 0A47 8p
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt 12p
L.E.D's 3 & 5mm Red 10p. Green, Yellow 14p. Grommets 3mm- 11/2p, 5mm 2p
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders p.c. or chassis 5p
High speed p.c. drills 0.8, 1.0, 1.3, 1.5, 2.0m - 22p. Machines 12V d.c. £6.00
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs £4.50
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit ' £6.00
Glass reed switches with single pole make contacts -8p. Magnets 12p
Ranges of tantalum electrolytic caps at competitive prices.
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

THE C. R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

Return posting

GREAT OFFERS
FROM SCARAB

SYSTEMS
And now, from U.K.'s leading radio software house, come two
professionally produced items which are a must for the radio amateur.

Split screen Spectrum RTTY (49K only)
This exciting program and special interface board allows you to compile your
answer white still in receive mode. £37.50 (fully assembled and tested.)

MPTU-1 tone encoder/decoder
This phase lock loop circuit is 100% reliable and extremely sensitive.
1E69.70 (all plugs supplied).

SCARAB SYSTEMS
39 Stafford St, Gillingham, Kent. ME7 5EN Tel : (0634) 570441

11.1 MN II= MO NE MIN MI
Please send me:
Spectrum split screen 48k 137.50  MPTU-1 RTTY/AMTOR formula' unit 039.70

Free Details of other equipment and programs El

I enclose a cheque/postal order for

I wish to use my Access/Visa

Name

Address

Telephone

signature VISA
REW I understand that, if I am not fully satisfied, I can return the Alb\

equipment with full reimbursement.

MI I I NU

JULY 1984



LATEST
LITERATURE

Clubs, manufacturers, publishers and agents are invited to send details of
new books, catalogues, data sheets, etc for inclusion on this page

TWO TECHNICAL HAND-
BOOKS FROM FERRANTI
THE SOT23 TECHNICAL

HANDBOOK (volume 4)
This book provides compre-

hensive specifications for
SOT23 - the internationally
standardised semiconductor
package for hybrid and sur-
face -mounted assembly of
transistors and diodes.

The handbook contains full
data sheet information for
each product in the extensive
range together with selector
guide, OS/CECC approved
product listing and type code
identification tables.

A section of the handbook
deals with the established
quality and reliability aspects
of the Ferranti SOT23 NPN &
PNP transistor and diode
ranges.

THE FERRANTI SUPER E -
LINE 95 PAGE PRODUCT
GUIDE (volume 1)

This contains full data on
the ranges of Super E -line (2
amp), medium power E -line (1
amp) and high voltage E -Line
(to 300V) plastic encapsulated
transistors.

The handbook is in five
sections, the largest of which
contains technical data. The
Super E -line chip and pack-
age is described. A product
index lists commercial and
quality assured products.
Selector tables detail device
types within application
groups and are arranged to
highlight important charac-
teristics in an easy -to -use
format. Technical data and
application notes cover typi-
cal examples of circuits using
Super E -line transistors.

Ferranti Electronics Ltd,
Fields New Road, Chadder-
ton, Oldham, Lancashire OL9
8NP

NEW FROM GRANADA
HOW TO GET THE BEST

FROM THE ELECTRON!
Machine code program-

ming is the key to achieving
stunning effects, really high
speed, and extending the

memory capacity of your
micro to cope with complex
tasks.

This book sets out a
detailed treatment of the 6502
instruction set, addressing
modes and the use of vectors.
Multi -byte handling, direct
screen addressing and
exploiting the resident
operating system routines
are discussed in depth with
particular application to
graphics. Macros and condi-
tional assembly are also tre-
ated. A number of fast sorting
routines (called from BASIC)
are described, capable of
handling integers, floating
point and strings within
single and two-dimensional
arrays.

Many examples are pro-
vided, not only to illustrate
the techniques, but also to
put to practical use. These
include ultra -fast machine
code programs for alphabeti-
cal and numerical filing and
indexing; smooth flickerless
animation effects; and many
others which will delight you.

MAKE YOUR ELECTRON
REALLY USEFUL!

Now you have an Electron
you will want to put your
machine to work. Here are
fourteen useful and highly
practical programs to help
you every day.

Programs include: Budget -
a useful accounts program;
Info File - a
base with hundreds of
applications for busy people;
Stock Take - to help you
check your supplies; Super -
sound - to help you compose
effective sounds; Cash Flow -
a simple spread -sheet prog-
ram to predict the state of
your finances during the com-
ing 14 months; Space Plan -
use mobile graphics to plan
the layout of your house,
garden or office; Index -
produces an alphabetically
ordered list; Characters - a
novel program to make it easy
to design your own graphics
characters; Gottit! - helps the
student learn and recall facts
for examinations; What Next?
-a program to help you make
the best possible decisions,
in private life, in business or
in your career. Full instruc-
tions and suggested applica-
tions are provided.

THE KEY TO CREATIVE
GRAPHICS AND SOUND
EFFECTS

This is a practical guide
which includes many exam-
ples for you to enjoy as you
learn. It shows you all you
need to get the best from
the Commodore 64's excel-
lent graphics and sound faci-
lities.

The book explains how to
draw lines to construct any
shape you want and how to
build up pictures. You are
also shown how to use colour
to the best advantage, and
how to make use of the
Commodore's sprites and
design your own characters.
The book explains how to
apply high resolution
graphics, draw and use
graphs and charts of various
kinds, and goes on to explain
animation - essential for
video games - and how to
create perspective and three-
dimensional effects. You are
shown how to produce sound
effects and music - one of the
most fascinating applications
of computers-and very many
practical programs are pro-
vided for you to try out.

YOUR ORIC!
Here is a compendium of

twenty-one exciting games
with something for all the
family. The selection com-
prises a combination of old
favourites such as Alien
Invaders, Squash and Bobs-
leigh, and exciting new ideas
including Commando Jump,
Across the Ravine and Sheep-
dog Trials.

There are also computer
implementations of the tra-
ditional pastimes, Noughts
and Crosses and Dice, a
challenging board game,
Capture the Quark, and a
conversational game in which
you can talk to your Oric. Full
use is made of the Oric's
colour graphics, its sound and
its special facilities. All the
programs are fully tested and
crash -proofed, and listed
straight from working ver-
sions.

The special feature of this
book is that it aims to develop
your own programming tech-
niques at the same time as
providing you with a selection
of high quality BASIC games.
To this end each programe is
well documented with a clear
outline of its subroutine
structure and an explanation
of the special techniques

JULY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 59



LATEST LITERATURE
employed. This book not only
shows you how to play the
games and enjoy them, it
enables you to improve your
BASIC programming by let-
ting you in on 'trade secrets'
professional programmers
use.

Granada Publishing Ltd, 8
Grafton Street, London W1X
3LA. Tel: 01-493 7070.

BABANI BOOKS
20 PROGRAMS FOR THE
ZX SPECTRUM & 16K
ZX81

All the programs in this
book have been especially
written to run on both the
Sinclair ZX Spectrum and the
16K ZX81 machines. Notes are
given to help non -Sinclair
machine owners who are
familiar with their particular
dialect of the BASIC lan-
guage to modify the programs
to run on their own machines,
which should have at least 5K
of RAM.

Included with most of the
programs is a detailed flow
chart and a description of
what happens, which is useful
in understanding how a prog-
ram works and very helpful
should you wish to modify or
try and improve upon it. This
kind of information is also
extremely helpful when adap-
ting a program to run on other
micros.

The programs range from
card and other games,
through sorting and filing
applications to uses in statis-
tics and engineering, so it is
hoped that there will be
something of interest for all
computer enthusiasts.

SECRETS OF THE COM-
MODORE 64

This book is intended as a
beginner's guide to the Com-
modore 64. In it, we will be
giving you masses of useful
information and program-
ming tips as well as describ-
ing how to get the best from
the powerful sound and
graphics facilities. The only
assumption we have made is
that you already have a copy
of the Commodore 64 User's
Manual (which comes free
with the computer anyway!)

The book gets under way in
Chapter 1 with a brief look at
the way the memory is orga-
nised and how much of it is
available to you from BASIC.
Chapter 2 is all about random
numbers and ways of generat-
ing them. This is important

for amateurs  designers  engineers  hobbyists  students

because random numbers
have endless roles to play in
both entertainment and
serious programming
applications. Chapter 3 is
another general chapter, this
time on two very useful and
often misunderstood BASIC
facilities - PEEK and POKE.
Our look at the Commodore
64's special facilities begins
in Chapters 4 and 5 with a
description of low resolution
graphics, colour and simple
animation. Chapter 6 takes us
into the more advanced world
of animation and looks at
Sprites. Chapter 7 explains
the mysteries of high resolu-
tion graphics, including plot-
ting points and drawing lines
and circles. Chapter 8
describes the use of the
fabulous sound facilities,
including using them for both
music and sound effects. And
to finish we have two very
useful chapters dealing with
machine code. Chapter 9 is
concerned with machine
code programs in general on
the Commodore 64, and then
Chapter 10 presents a
machine code program which
extends the BASIC on the

machine by adding nine
additional statement
keywords which can be used
in any BASIC program.

AN INTRODUCTION TO
PROGRAMMING THE
ACORN ELECTRON

The Electron was
developed from the very
popular and successful BBC
microcomputer, and it has
most of the features of that
machine, including almost
unlimited scope for expan-
sion. It has an excellent
version of the BASIC compu-
ter language which makes it
ideal for anyone wishing to
learn computer program-
ming.

However, Electron BASIC
includes a large number of
instructions, and learning to
program this machine pro-
ficiently can be a daunting
prospect for a beginner, but
provided things are taken one
step at a time mastering the
Electron is not as difficult as it
might at first appear.

In this book programming is
taken one step at a time, with
many examples being used to
demonstrate not just what

various instructions and func-
tions do, but just as impor-
tantly, how they can be
applied in practice. In this
way the reader can, with
reasonable ease, gain a
practical understanding of
most aspects of BASIC prog-
ramming on the Electron.

The text is divided into the
following chapters: 1, Vari-
ables and Arrays; 2, Print
Formatting and Tab; 3, Input,
Inkey and Get; 4, Procedures
and Functions; 5, Sound
Generator; 6, Hexadecimal
and Binary; 7, Graphics 1 -
Modes and Colours; 8,
Graphics 2 - Lines and
Shapes; 9, Graphics 3 - Soft
Sprites; 10, Interfacing; 11,
Data File Handling.
Bernard Babani (Publishing)
Ltd, The Grampians,
Shepherds Bush Road, Lon-
don W6 7NF. Tel: 01-603
2581/7296

THE ENGINEER BUYERS
GUIDE 1984

In today's highly technical
engineering world, there is
no easier or better way to
seek out the product you
need than to consult The
Engineer Buyers Guide. The
new 1984 edition has been
totally updated, making it the
most reliable sourcing guide.

Although it is designed for
any person needing easy
access to information on 'day -
to -day -use' products and
their suppliers, its main
benefits can be realised when
one views its advantages to
particular job functions.

For the cost-conscious
purchasing executive EBG
offers its reader a most com-
prehensive list of manu-
facturers for any individual
product. This means that the
widest range of possible sup-
pliers is at his disposal, and
therefore creates outstan-
ding product accessibi-
lity ... a vital ingredient
towards effective specifying,
and in turn to maintaining
cost-effective buying.

For the hardworking spe-
cifying engineer listings are
shown in an easy -to -follow
fashion, within seconds of
trying to locate a vital compo-
nent, you are immediately
presented with all the details
you need, to get directly in
contact with the manu-
facturer.

Morgan Grampian Book Pub-
lishing Co Ltd, 30 Calderwood
Street, Woolwich, London
SE18 2BP
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. . . Product reviews . . .
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Reception reports-shortwave, DX -TV,
ATV . . . Construction projects-what to
build for your rig, your computer & your
enjoyment . . . New technology . .
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Technical & practical questions
answered ... Latest equipment
reviews ... and all the latest news in
the Amateur Radio World ... Keep in
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informed.

SUBSCRIBER BENEFITS
Take out a POST FREE (UK) Sub
while offer lasts
 Delivery to your door by
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teed for 12 months

On sale NOW at your newsagent and at equipment dealers
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World  513 London Road  Thornton Heath 
Surrey  CR4 6AR. Tel: 01-684 3157
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PAYMENT
ENCLOSED:
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N J ELECTRONICS
82.84 STORFORTH LANE TRADING ESTATE

HASLAND

CHESTERFIELD

S41 OSN TEL: (0246) 209079
Please quote reference REW

UPC 1366C

UPC 1367C

UPC 1368H

UPC 1370C2

UPC 1373H

UPC 1377C

UPC 137814

UPC 13820

UPC 1384C

UPC 1447W

UPC 1470H

uPC 2002V

3.00
3.00
4.00
4.00
1.11

4.50
4.00
1.97
5.70
0.98
0.90
2.80

BC108
BC109

BC116
BC140

BC141

BC142
BC143

BC147
BC148

BC149

BC154
BC157

BC158

0.15
0.15
0.13
0.30
0.30
0.22
0.27
0.12
0.12
0.12
0.11
0.12
0.12

BF338 0.32
BF355
BF458

0.56
0.48

BF459 0.51
BFR79 0.26
BFY50

0.23
BFY52

0.24
BFY51

0.23
BU105 1.40
BU108 1.60
BU124 0.98
BU126 1.60
BU137 1.40
BU204 1.40

REGULATORS THEHT

REICK

FILMIS

S TOR78 Series 1 Amp 5V 12V

15V 18V 24V 0.80
79 Series 1 Amp

Voltages as above

but negative
output 0.80

78L Series 100mA

5V 8V 12V 15V

24V 0.42
79L Series 100mA

10M9 0.60
33Mit 0.60
47Ml! 0.60

HEATSINKS

T018 0.06
T056mm 0.09

TO513mm 0.15
BC159

BC170

0.12
0.13

131_1205 1.40
BU208 1.55

Voltages as above

but negative
10525mm 0.19

TO3 0.17
INTEGRATED CIRCUITS UPC 41C 3.50 DIODES

UPC 393C 2.90 BC171 0.10 BU208A 1.90 output 0.70
T03 FINNED 0.60

BTT 822 1.90 TA 7609P 4.00 BA148 0.18UPC 554C 1.34 BC172 0.13 BU208D 2.30 10220 0.34
CA 3089 1.20 TA 7611AP 2.90 UPC 555H 0.80 8A159 0.10 BC173 0.12 BU326 1.80

BU407 1.40
MODULES T0126 0.34

ETT 6016 1.95 TA 75902P 2.50 UPC 556H3 1.70 BB103 0.20 BC174 0.12
ETTR 6016 1.95 TAA 320A 1.30 UPC 557H 0.92 BB105B

BY127
0.20
0.11

BC182L
BC183L

0.09
0.09

BU426V 1.70
BU526 1.62

PYE IF GAIN 7.80

WOUND
SWITCHES

MC 1307P

MC 1310P

1.70
2.35

TAA 470

TAA 550

2.30
0.39

UPC 566H3

UPC 574J

3.50
0.55 BY133 0.11 BC184L 0.09

BUW81A 2.55
E122 0.35 COMPONENTS

MC 1327P 1.10 TAA 691 1.95 UPC 575C2 1.49 BY176 1.35 BC207 0.09 FT3055 0.65
Thorn 3000/3500MC 1330P 1.50 TAA 700 1.65 UPC 577H 3.50 BY184 0.40 BC212L 0.09 MJE340 0.50

Gen Purpose
Gll EW Coil 1.32

MC 1349P 1.10 TBA 120A 0.75 UPC 585C 1.49 BY187 0.69 BC213L 0.11 MJE520 0.45
Push/Pull 0.80

Gil E W Trans 1.15

MC 1351P 1.20 TBA 120AS 0.75 UPC 741G 0.95 BY190 0.60 BC237 0.10 R20088 1.70
G11 Non Remote

Decca 100 E W

MC 1352P 1.50 TBA 120B 0.78 UPC 1009H 2.41 BY210-800 0.29 BC238

BC250
0.10
0.11

R2009 1.90
R2010B 1.90 Round Shaft 0.85

Coil 1.32
MC 1358P 1.20 TBA 1200 0.75 UPC 10176 2.50 BY223 0.95

BC251 0.11 112028 1.90 G12 0.85
Linearity Coil

A14042102 1.15ML 236E 3.00 TBA 120U 0.75 UPC 1018C 1.19 8Y227B6

Y22

0.27
0.31

BC252 0.10 R2029 1.90 G8Plastic 0.85 TransductorML 237B

SAA 1021

1.80
3.80

TBA 120U

TBA 231

0.75
1.65

UPC 102314

UPC 1024H

0.63
0.63 BY296 0.25

BC253

BC301

0.11
0.31

R2030 1.90
112265 1.90

G8Metal 1.30

ITT Petrick 0, 95

90 1.65

1.85SAA 1024 2.40 TBA 396 1.70 UPC 1025H 3.70 BY296 0.25 BC302 0.31 112305 0.65
1500 Rotary 0.60

110

SAA 1025 4.40 TBA 395 1.70 UPC 1026C 1.60 BY298 0.25 BC303 0.33 112306 0.70
3 Pole Single

CRYSTALS
SAA 1124 2.40 TBA 480 1.99 UPC 1028H 2.40 BY299 0.25

0.21
BC307 0.13 132322 0.70

R2354B 0.78 Throw Rank TCE.SAA 1130 4.30 TBA 510 1.80 UPC 1031142 2.40 BYX10 Km 0.13
R2396 0.80 GEC 1.25SAA 5040 7.50 TBA 520 1.50 UPC 1032H 0.98 BYX36-600 0.50 BC327 0.11 R2441 0.83 2 Pole - Nom Make

4 43MHz 1.80
SAS 560 1.80 TBA 530 1.45 UPC 1035C 2.50 BYX71-350 0.50 BC328 0.13 112461 2.00

Philips G11/G12
8.86MHz 1.80

SAS 570 1.80 TBA 540 1.70 UPC 1037H 1.62 BYX71-600 0.99 BC337 0.11 R2477 0.78
Remote 1.30

8.86MHz
SAS 660 2.30 TBA 550 1.80 UPC 1041H 1.28 BYX55-600 0.33 BC338 0.13 R2501 2.00

Thorn 1615 with Vol
Miniature 1.75

SAS 670 2.30 TBA 560C 1.90 UPC 1042C 2.60 BR100 0.35 BC350 0.12 R2540 2.10
Control 3.50

VIDEO THICK
SL 901B 4.50 TBA 570 1.60 UPC 1043C 2.60 0A47 0.10 BC365 0.30 SP8385 2.10

T9011V 0.80 3000 Al 0.55SL 9178

SN 16862AN

6.20
2.50

TBA 750

TBA 800

1.70
1.10

UPC 1156H

UPC 1158H

2.40
0.78

0A90
0A91

0.08
0.08

BC413

BC460

BC461

0.11
0.48
0.52

1.9016V 0.80
T9035V 0.82

3500 Al 0.55
Vert Gun Switch

ALMS

3500 1.45
SN 16964AN 2.50 TBA 810S 0.90 UPC 1161C3 1.58 SKE5F 1.40

00462 0.53 T9038V 3.50
(A1) 0.25SN 29848

SN 57108AN

SN 76001AN

2.25
1.95
1.60

TBA 820

TBA 890

TBA 920

1.20
3.50
2.00

UPC 1163H

UPC 1167C2

UPC 1168C

0.98
1.58
2.75

1N60
IN4001

1N4002

0.08
0.05
0.05

BC463

BC527
BC528

0.53
0.13
0.13

TIP29 0.38
TIP30A 0.34
TIP31A 0.34

Honz Gun Switch

(Al) 0.25

Pye 713 1.90

Pye 731 1.90

SN 76003 2.20 TBA 950 2.65 UPC 11700 1.75 IN4003

I N4004

0.05
0.06

BC546 0.10
TIP31C 0.48
TIP32A 0.34 DELAY LINES FILTERSSN 76013N 2.50 TBA 990 1.60 UPC 1171C 1.62 BC547 0.09 TIP32C 0.48

DL50 1.80 6MHz 0.78
SN 76013ND 2.50 TBA 1440 2.70 UPC 1173C 2.14 IN4005 0.07 BC548 0.09 TIP33B 0.75
SN 76023N 2.20 TBA 1441 2.70 UPC 1176C 2.43 1N4006 0.07 BC557 0.10 TIP41A 0.46 DL700 1.70 SW150 2.20SN 7613N 1.35 TCA 270S 1.90 UPC 117714 2.60 1N4007 0.07 BC558 0.10 TIP41C 0.58

TAD80 1.70 SW154 2.20SN 76226DN 2.10 TCA 27050 1.90 UPC 1178C 2.14 IN4148 0.03 BD131 0.30 TIP42A 0.45
Luminance (matches

SN 1.20 TCA 640 2.60 UPC 1180C 3.00 IN5402 0.13 80132 0.36 TIP42C 0.68
0.34 TBA560) 2.00

SN 7653276227N 2.00 TCA 650 2.40 UPC 1181143 1.62 IN5404 0.15 BD135 0.30 TIP30A
0.34

SUNDRIES
SN 76550

SN 76546

SN 76660

0.29
1.80
0.90

TCA 660

TCA 740

TCA 800

2.80
2.90
2.00

UPC 1182H

UPC 118314

UPC 1185H2

2.70
2.30
3.50

IN5406

IN5408

Y969

0.17

0.18
0.87

BD136

BD139

BD140

BD150A

0.30
0.33

0.60
0.70

TIP31A
TIP31C 0.48
TIP32A 0.34
TIP32C 0.48

TUNER

PRESETS

12 Way Terminal

Block 2A 0.20
5A 0.22SN 76666N 1.10 TCA 830S 1.60 UPC 1186H 0.98 80207 0.90 TIP33B 0.75

Min Insulate Croc. ClipSN 76707 1.70 TCA 940 1.80 UPC 1187V 1.70 ZENERS BD221 0.40
TIP41A 0.46
TIP41C 0.58

G8 G9 0.48
Thorn GEC 0.48 Red or Black 0.07TA 7061AP 3.60 TCA 4500A 2.00 UPC 1188H 3.60

4001011 80228 0.35 TIP42A 0.45 G11 0.48 Standard CrocTA 7063AP 3.50 TDA 1003 2.00 UPC 1190C 2.00
2V4 to 75V 0.10 BD233 0.63 TIP42C 0.68 Clip 0.08

anr LEADS GEC Neon 0.15

3500 Cut 2.00

TA 7066P 3.90 TDA 1004A 2.50 UPC 1191V 1.70
1.3W

BD234 0.38 TIP100 0.70
TA 7072P

TA 7073AP

2.90
3.20

TDA 1044

TDA 1170

2.50
2.80

UPC 1197C

UPC 119814

1.70
1.41

2V7 to 91V

100V to 200V

0.18
0.19

BD238

BD239

0.38
0.42

TIP130 0.70
TIP2955 0.74

Diode Split
out

Focus SparkTA 7074P

TA 7076P

3.30
3.30

TDA 1180

TDA 1190

2.80
2.00

UPC 1200V

UPC 12040

1.97
1.63

15 WATT
BD253B

BD416
0.65
0.42

1IP3055 0.55
TIS90 0.90 EHT lead 1.60

EHT Cap 0.75
Gaps 0.15

Rank TunerTA 7089P 2.40 TDA 1327 1.70 UPC 1208C 2.00 BZV15C12R 1.18 BD534 0.33 TIS91 0.24
10M Pack of Cams 0.08TA 7093P 2.90 TDA 1412 1.00 UPC 1211C 4.00

BZV15C24R 1.18 BD595 0.55 2N3055 0.73
2S13350A 1.90 EHT Cable 1.50 5yds PVC Tape 0.12TA 7108P 2.44 TDA 2002 1.90 UPC 1212C 1.34

BZV15C3OR 1.18 BD596 0.55

0.58
BRIDGE RECT.

BD681

BD807
TA 7117P 3.20 TDA 2010 1.80 UPC 1213C 1.53

0.50TA 7120P 1.61 TDA 2522 2.40 UPC 1215V 2.70
BDX32 1.70 THRISTORS DISCOUNTS

TA 7129AP 3.20 TDA 2523 2.20 UPC 1216V 1.99 040 0.80 BF127 0.30
TA 7130P 1.38 TDA 2530 2.20 UPC 1217G 359 BY164 0.50 BF137 0.30
TA 7137P 2.00 TDA 2532 2.70 UPC 1218H 3.00 BY179 0.70 BF180 0.29 KONIG15/80 Universal 2.47 ORDERS OVER
TA 7139P 2.75 TDA 2540 2.20 UPC 1222 2.00 W005 0.25 BF181

BF182
0.27 KONIG 15/85 Universal 2.47 £50 IN VALUETA 7146P 5.00 TDA 1365 5.75 UPC 1223 3.70 0.28 BR101 0.37

TRANSISTORS BF185TA 7157P 3.20 TDA 2541 2.30 UPC 1225 3.00 0.32 BR103 0.62
5%

TA 7171P 3.20 TDA 2560 2.05 UPC 1226 2.49 BF194 0.10
BRY39 0.56

AC127 0.30 BF195TA 7172P 3.30 TDA 2571 2.10 UPC 1227 2.00 0.11 ORDERS OVER
TA 7176AP 3.00 TDA 2581 2.50 UPC 1228H 0.90 AC128 0.30 BF196 0.13 BRY49 0.65

E 120 IN VALUETA 7193P 5.20 TDA 2582 1.80 UPC 1230H 3.60 AC153K 0.36 BF197 0.13 BRY55 0.60
TA 7202P 3.30 TDA 2593 2.70 UPC 1238V 1.90 AC176 0.30 BF198 0.16 BRY56 0.37 10%
TA 7203P 3.30 TDA 2600 5.95 UPC 1245 2.20 AC186 0.30 8F199 0.1861100

0.34
0.90

TA 7204P 2.16 TDA 2611A 1.50 UPC 1250 2.40 AC187 0.30
BF240BF200 0.16 BT106 1.55 (Order Value not

TA 7205P 1.40 TDA 2640 1.80 UPC 1350C 4.50 AC188 0.30
8E245 0.30 BT116 1.60 including VAT)TA 7208P 2.70 TDA 2653 2.10 UPC 1353C 2.80 AD149 0.88 BF256L 0.40 BT119 2.00

TA 7210P 5.60 TDA 2680 2.10 UPC 135602 3.00 AD161 0.45 BF258 0.27 B1120 2.00TA 7222P 2.80 TDA 2690 2.20 UPC 1358H 3.00 AD162 0.45 8F259 0.32
DEC1 1.70 VIDEO HEADS &TA 7223P 3.50 TDA 3560 5.10 UPC 1360C 3.50 AF139 0.48 BF264 0.40

TA 7227P 5.10 TDA 3561 6.50 UPC 1361C 3.70 AF239 0.60 BF273 0.13 07112 1.85 CRTs
TA 7310P

TA 7313P

2.10
3.00

TDA 3950

TDA 4600

2.40
2.50

UPC 1363C

UPC 1365C

3.50
5.00

AU113

BC107

2.60
0.15

BF274

BF337

0.11
0.32

OT121 1.55

2N4444 1.55 EXCLUDED

62 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1984



N J ELECTRONICS
FOCUS UNITS

SERVISOL PLUGS -SOCKETS

RRI 720

Thorn 8500

Focus Rods

1.80

1.90

1.10

Super Servisol
Freezer
Aero Kleen
Silicone Grease

(aerosol)
Silicone Grease

(tubes)
Foam Cleaner
Plastic Seal
Heatsink

Compound
Solda Mop
Video 40

Super 40

0.88
1.04
0.86

1.10

1.70
0.92
0.96

1.20
0.75
0.93
1.60

Add 30p per can additional
post.

SOLDER

Mini Pack
1/2 Kilo 18SWG

I5 Kilo 22 SWG

0.35
7.00
7.95

SOLDERING AIDS

Antex 15W Iron 6.25
Antex 25W Iron 6.60
Antex 15W Bit 0.70
Anton 25W Bit 0.75
Desolder Pump 6.00
Nozzle 0.85
Antex Elements

15W 25W 2.50

MIXED PACKS

Mixed Dust Cores
Transistor Mount

Kit
10yds Assorted

Wire
100 Capacitors
300 Carbon Res

100 21/2 Watt

Wirebounds

0.70

0.70

0.50
1.00
1.00

2.00

REGUN CRTs
(2 year warranty)

A44 -271X

A47 -342X

A47 -343X

A49 -192X

A51 -110X

A56 -120X

A56 -140X

A56 -500X

A66 -120X

A66 -140X

A67 -120X

A50-120WR

A61-120WR

32.00
32.00
32.00
32.00
32.00
32.00
33.00
45.00
37.00
38.00
38.00
14.00
15.00

Carriage MOO per tube -
VAT

Phono Plug Plastic

(red or black) 0.12

Phono Plug Metal 0.22

Phono Line Skt 0.18

Phono Chassis Skt 0.19

DC Plug 2.1mm 0.19

DC Plug 2.5mm 0.19

DC Chassis Skt

2.1mm & 2.5mm 0.19
Coax Plug 0.15
Coax Coupler 0.15
1/4 Mono Jack Plug 0.15

1/4 Stereo Jack Plug 0.27

3.5 MonoJack Plug 0.12

3.5 StJack Plug 0.25

1/4- Jack Line Coupler

Mono 0.22
1/4 Jack Line Coupler

Stereo 0.25
1/4' Mono Jack Chassis

Socket 0.24
1/4-- Stereo Jack Chassis

Socket 0.24

3.5mm Socket 0.10
2.5mm Socket 0.10

D.I.N. PLUGS

2 Pin 0.10
3 Pin 0.10
4Pin 0.14

5 Pin 180 0.19
5 Pin 240 0.19
513101360 0.19
6 Pin 0.23
7 Pin 0.23

D.I.N. LINE SOCKETS

2 Pin 0.11

3 Pin 0.22

5 Pin 180 0.22
5 Pin 240 0.22
6 Pin 0.23

7 Pin 0.23

DIN. CHASSIS SOCKETS

2 Pin Switched

2 Pin Unswitched

3 Pin 180

5 Pin 180-

5 Pin 240

6 Pm

7 Pin

D.I.N. PCB SOCKETS

2 Pin Unswitched

5 Pin 180

FM Plug

FM Socket

AM Plug

AM Socket

0.10
0.12

0.22

0.22
0.23

0.23

0.25

0.25

0.24

0.20

0.19
0.20
0.19

BATTERY HOLDERS

AERIAL ISOLATORS

40mm x 40mm with
500mm Lead 0.60

67mm x 65mm with
430mm Lead 0.60

Philips Plastic
Moulded Type for
KT3 Chassis 0.80

HP7 2 per side. end

to end

HP7 2 per side. side

by side

HP11 4 end to end

HP11 2 rows single

sided

PP9 Press Stud

PP3 Press Stud

0.28

0.28
0.37

0.37

0.10
0.10

CRTVALVE BASES

VIDEO HEADS

3HSS Ferg-JVC-
Akai

4HSS Nat Pan

PS3B Sony -NEC -

Toshiba

34.00
34.00

39.00

T20 CRT Base

Toshiba CRT Base

BOA EHT Base

B7G Ceramic

BOA Ceramic

BLOB

1.35
1.40

0.55

0.55

0.55
0.55

BOOKS
TRIM TOOLS

A -Z Equivalent Book
(Two Parts) 7.50

NB: Zero VAT on Books

Twin Bladed

Bronze -Phosphor 0.25
Long Plastic. Hex at

one end 0.11

CAPACITORS

MIN PLATE CERAMIC

63V

1.8PF to 12.000PF 0.05

10.000PF to 12.000PF 0.06

POLYSTYRENE 160V

10PF to 820PF 0.07
10.000PF to 15.000PF 0.09

TANTALUM BEAD

.1MF35V 0.16

.15MF 35V 0.16

.22MF 35V 0.16

.33MF 35V 0.16

.47MF 35V 0.16

.68MF 35V 0.16
1MF35V 0.16
1.5MF 35V 0.16
2.2MF 35V 0.17
3.3MF 35V 0.18
4.7MF 35V 0.18
6.8MF 35V 0.20
10MF 35V 0.20
22MF 16V 0.24

MIXED DIELECTRIC

.01 1000V 0.24

.01 1500V 0.25

.0221000V 0.28

.033 1000V 0.28

.1 1000V 0.30

.1 1250V 0.46

.1 2000V 0.75

.221000V 0.48

.22 1250V 0.60

.47 1000V 0.79

WV DISCS

180PF, 210PF. 270PF. 330PF

500PF 0.30

POLYESTER 250V

.01MF 0.06 .022MF 0.06

.033MF 0.06 .047MF 0.06

.068MF 0.06 .IMF 0.07

.22MF 0.08 .33MF 0.08

.47MF 0.13 .68MF 0.13
IMF 0.16

MYLAR FILM 100V

.001MF 0.06 .0022MF 0.06

.0047MF 0.07 .01MF 0.07

.022MF 0.07 .033MF 0.08

.047MF 0.08 .068MF 0.09

.1MF 0.09 .22MF 0.13

.47MF 0.22

DISC CERAMIC 50V

.01 MF. 022MF. 047MF,

.IMF 0.04

S CORRECTION

91MF Gil 0.55

ELECTROLYTIC 25V

1OMF 0.08 22MF 0.08
47MF 0.09 100MF 0.09

220MF 0.15 470MF 0.22

1000MF 0.33 2200MF 0.50

ELECTROLYTIC 40V

470MF 0.30 2200MF 0.70

ELECTROLYTIC 63V

IMF 0.08 2.2MF 0.08

4.7MF 0.08 10MF 0.08

22MF 0.11 47MF 0.12

100MF 0.19 220MF 0.30

470MF 0.42 1000MF 0.65

ELECTROLYTIC 100V

0.47MF 0.10 IMF 0.10

2.2MF 0.10 4.7MF 0.10

10MF 0.12 22MF 0.16

47MF 0.17 100MF 0.26

220MF 0.45 330MF 0.55

ELECTROLYTIC 250V

0.47MF 0.11 'IMF 0.14
1OMF 0.28 22MF 0.31

ELECTROLYTIC 450V

10MF 0.50

SMOOTHING

CAPACITORS
RESISTORS

(CARBON)

EHT TRAYS

.Decca 200/200! 4W

350V

Decca 400/400 350V

Decca 400/800 350V.

250V

Philips 600 300V

Philips 220063V

Philips 470 250V

Philips (G9) 600300V

PYE 200/200/100/32

PYE 600 300V

RRI 2500/2500 30V

RRI 220400V

Thorn 150/160/100

300V

Thorn 4700 25V

Thorn 1000 70V

Thorn 200/100/103

350V

Thorn 175/100/100

400V

Thorn 400 400V

2.70
2.90

2.90

2.50
1.55
2.00
2.80
2.85
2.80
1.20
2.90

1.90
0.85
0.70

2.85

2.40
2.50

1/2 Watt IRO to 10M

(10 Pack)

1 Watt 2R2 to 10M

(10 Pack)

2 Watt 4R7 to 10M

(10 Pack)

0.18

0.39

0.60

RESISTORS

(WIREWOUND)

21/2W 0R22 to 10R

5W 0R47 to 6K8

7W 0R47 to 12K

11W OR1 to 18K

17W IRO to 6K8

0.15
0.15
0.15
0.18
0.24

PRESETS

PUSH BUTTON

UNITS

Horizontal and Vertical

Standard and sub mid sizes

100R to 4M7 0.12

MAINS DROPPERS

Decca 30 4 way

Decca 30 6 way

GEC 2110

GEC 2112

GEC 2136/7

GEC 2112

Conversion
Hitachi 1904 way

ITT CVC5 7 way

ITT CVC8/9

ITT CVC20/30 6 way

ITT CVC 25 6 way

Philips 520

Philips 550

Philips 011

PYE 713 4 way

PYE 715 6 way

PYE 725 (UHF -VHF)

RRI 8234 way

RRI 873 6 way

RRI 720 6 way

RRI Z718 6 way

Thorn 3500 6 way

Thorn 8500 6 way

Thorn 9000 6 way

Thorn 1615 4 way

Telpro 4 way

6.80
7.80

11.00
12.95

8.90

13.00
8.95

10.00
12.85
8.00
8.50

11.00
13.55
22.50
8.70

13.50
13.50
8.75
9.50

10.50

9.50
2.75
2.75
2.75
8.70
8.50

Deccan mono
Decca 30 3R9

Philips GO 2R2 680

Philips G8 47R

Philips 210 (no link)

Philips 210 (with link)

PYE 725393

UMc B69 6BL - 56R

PYE 725 - 56R - 371

RR1 823 56R - 68R

Thorn 1500

Thorn 1600

Thorn 3500

Thorn 800

Thorn 8500

Thorn 8800

Thorn 9800

GEC 2110

1.35
0.60

0.84
0.50
1.10

0.95
1.79

1.40

1.55

0.85

1.55

1.45

0.97
1.20

0.97

0.97
0.90
0.85

Decca 1830

Decca 2230

Decca 80

Decca 100

GEC 1028

GEC 2040

GEC 2110

GEC 2200

Grundig 5011

ITT CVC 5/8

ITT CVC 20

ITT CVC 45

Korting 90

Philips 520

Philips 550

Philips GO

Philips 570

Philips KT3

PYE 691/697

PYE 713 5 lead

PYE 713 4 lead

PYE 725/731

RRI 823

RRI T20

Tandberg TV2-2

Thorn 1500 3 stick

Thorn 1500 5 stick

Thorn 3000/3500

Thorn 8000

Thorn 8500

Thorn 9000

Telpro 561

Seimens Universal

TV11

TV13

TV18

5.90

6.25

6.25

6.25

6.25
6.25

6.25

6.25

6.25

6.25

6.25

6.25

6.95
6.50

6.50
6.25

6.50

8.95

6.30

6.50

7.60

6.25

7.75

6.50

6.50

4.95

5.50

7.70

4.95

6.80

7.80

7.00

5.50

0.85

0.85

0.95

UNE OUTPUT

TRANSFORMERS

CONVERGENCE

CONTROLS

5R. 7R. 10R 12R. 15R. 20R.

100R. 200R. 5DOR 0.38
G8 Metric 10R. I5R. 20R 0.50
Thorn 50R.2000 0.50

FUSES THERMISTORS

20mm A/S (10 Pack)

100mA. 160mA. 250mA 1.50
315mA 1.20
500mA. 630mA. 800mA 0.95
1A, 1.25A, 1.6A. 2A 0.95
2.5A. 3.15A. 4A. 6.3A 0.95
20mm Q/6 (10 Pack)

160mA. 250mA. 316mA. 500mA

630mA. 800mA. 1A. I.6A. 2A.

3.15A 0.45
/ 1/4 A/S (10 Pack)

250mA. 500mA. 630mA 1.50
800mA. 1A. 1.25A. 2A 1.50

2.5A. 3A. 5A 2.30
1'/4"0/B (10 Pack)
250mA. 1A. 1.5A 0.60
2A. 3A. 5A 0.60
Mains Fuse (10 Pack)

2A. 3A. 5A. 13A 0.90

PT34P

PT37P

PTH451A

VA1026

VA1104

GEC Dual

G11 Transient VDR

0.85
0.85

0.75
0.50
1.00

1.60

0.42

VALVES

LOUDSPEAKERS

80516 ohm
6 x 4 16 ohm

6x 4 25 ohm

8s370 ohm
5x 350 ohm

7 0 31/216 ohm

51/4x380 ohm
Thorn 1590 large

2.98
2.60
4.30
3.40
3.00
3.00
2.90
4.00

3OF L1

DY86

DY802

ECC82

PCF80

PCF802

PCL82

PCL84

PC L85

PCL86

PF L200

PL36

PL504

PL508

PL509

PY800

PY500A

1.20

0.75
0.75

0.75
0.85
0.95
0.85
0.85

0.95
0.95
1.20

1.25

1.60

2.30
5.80

0.89

2.30

Autovox 90-

autovox 110-

Decca 1700 Mono

Decca 1830

GEC 2110

GEC 20AX

(diode split)

Grundig 1500 mono

Grundig 5010

ITT CVC5/8

ITT CVC20

ITT CVC30

ITT CVC45

lndesit mono

Korting 90

Korting 110

Philips 210

Philips GO

Philips 09

Philips Gil
Philips K30

Philips KT3

Philips 570

PYE 691 P.C.

PYE 725

PYE 731

PYE 169

RRI 640/793

RRI 774

RRI 823

RRI T20

SABA

Skantic

Thorn 1500 20 -

Thorn 1500 24 -

Thorn 1591

Thorn 1615

Thorn 1690/1

Thorn 9000

Thorn 9600

9.75

9.75

9.80

9.80

9.50

12.00

13.70

11.50

10.25

10.75

8.75

9.75

10.75

10.75

12.50

9.90

8.90

8.50

12.95

14.95

7.95

9.50

13.00

8.95
8.95

10.75

11.75

12.90

11.90

12.90

12.50

12.50

7.00

7.00

10.50

10.00

8.75

10.90

10.00

TUNERS

1043/05

1043/06

U321

U322

G8

7.95
7.95
7.25
7.25

11.75

PLEASE ADD 65 PENCE POST/
PACKING TO YOUR ORDER TOTAL
AND THEN 15% VAT. GOODS ARE

DESPATCHED BY RETURN AND
SHOULD BE RECEIVED WITHIN 4

WORKING DAYS
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Building the Fortop
TVT 437

Andy Emmerson, G8PTH, accepted Fortops challenge
to build their 437MHz exciter unit. He was favourably
impressed by the results and describes his
experiences in the following review

In many ways, building your own
equipment is more satisfying than
buying 'plug and play' boxes off the shelf.
It also tends to be cheaper.

When it comes to amateur TV transmit-
ters a fair amount of skill is required -
particularly in laying out components to
operate at UHF frequencies - and if you
are not initiated in this art a kit or part -
constructed module is a welcome solu-
tion.

For someone like myself, with no real
skill or experience of making wirelesses
work, a kit makes the difference between
a sporting chance of success and a
disaster!

There have been several products
aimed at the ATVer who is prepared to do
a partial assembly job: I myself used to
import the PC Electronics modules from
California until the exchange rate made
them too expensive, and since then the
excellent Wood and Douglas kits have
appeared.

Most recently the Fortop team have
brought out a kit version of their 70cm TV
exciter, which is also used in their ready -
built transmitters. They kindly sent along
a review sample with a challenge that I

construct it, so how could I refuse?

The specification
The kit in question is called the TVT-

437 and costs £33.50 plus 90p postage.
You can also buy it from them at mobile
rallies. For this sum you get a complete
set of parts to build the transmitter: the
PCB and all electronic components are
included as well as a die-cast box. All you
need supply are the connectors.

Power output is 250mW on 437MHz,
which is ideal for driving a linear
amplifier to get around 10W or so. Fortop
supply such a linear, or you could use
other equipment, possibly surplus.

Other potential uses for this building
block are as a test generator, as a
portable 'creepy peepy' transmitter or as
a signal source for multiplication to
higher frequencies. Fortop say it is a
simple task to change the oscillator into
a buffer, running the unit without
modulation and using it to feed a tripler
to 24cm. The flexibility of the module is
limited only by your own imagination and
ingenuity.

So if you wish to build your own

- - -AND AFTER
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BUILDING THE FORTOP TVT-437
transmitter, tailor-made to your own
design requirements, why not try a TVT-
437?

It requires a power source of 11 to 13.8V
at 250mA and fits on a PCB dimensioned
95 by 50mm.

On board controls look after black
level and video gain, and the transmitter
contains a very effective sync pulse
clamping circuit which ensures that the
sync pulses are transmitted with the full
output power, regardless of video con-
tent and front panel control settings.

The supplied crystal is for 109.250MHz;
not only does this keep signals out of the
two -metre band but it will also reduce
interference to FM repeater users
around 434MHz.

Getting going
The write-up says you can build a high -

quality transmitter in around three
hours, so full of expectation I switched
on the soldering iron. Normally I try to
avoid studying instructions - only idiots
need to read them - but on this occasion
the time was well spent. In fact you get
plenty of paperwork with this kit: a circuit
diagram and description, assembly
instructions and alignment information,
and the parts list and layout diagram.

The first thing to do is open the bag of
components and check them against the
list; life being too short I just took a quick
glance and decided they were all there
except the track pins. In fact the track
pins were there (they are just a bit small)
and nothing turned out to be missing. In
fact, I had several capacitors over.

Next I gave the tinning on the PCB a
quick clean-up with a glass -fibre brush,
just in case there was any oxide to inhibit
the flow of solder later on. The board is
double -sided but not through -hole
plated, which means some components
have to be soldered to the ground -plane
on the upper surface. This includes the
two preset resistors: it is easy to forget
these.

Mounting the components
The order of fixing the components is

given and is pretty straightforward,
except that resistors R20, 24 and 28 are
never fitted according to the instruc-
tions. I did fit them, on the assumption

that they would not have been supplied if
they were not necessary. Some of the
coils are pre -wound, the others are to be
formed from the silver plated copper
wire supplied.

A nice bonus is that you are given a
genuine Radiospares trimming tool,
which doubles as a former for winding
the coils. I feel that the instructions for
winding these coils could have been
made more explicit with little drawings; I
had no trouble but a newcomer might not
know exactly what was intended.

I feel the instructions for fitting the
main power transistor are too brief. You
are merely told to cut the leads and
solder in place, without 'identifying
which leads are which. In fact the
designer means you to shorten (not cut
right off) the vanes, and the collector is
identified by a diagonal cut. Old hands
will know what is meant and have a
transistor data book to hand, but some-
one who has only just passed the RAE
might be foxed.

The instructions say nothing either
about whether heatsin king is necessary;
as it was, I decided to drill a hole in the
base of the die-cast box and screwed the
stud of the transistor through this, having
first smeared plenty of heatsink paste
around it. Finally, C15 is not shown on the
layout plan; it should be at the 'bottom' of
L4.

The instructions were right!
The foregoing points will all be obvious

to the experienced constructor and
merely serve to emphasise how easy it is
to get so familiar with your own
handiwork that you cannot detach your-
self.

In terms of technical quality this kit is
excellent; the standard of components
and PCB design are first-rate. Assembly
was therefore an easy and enjoyable
task, though it did take all of the three
hours forecast. The final sentence of the
assembly instructions reads: 'The trans-
mitter should work first time if care is
taken when assembling the kit'. I cannot
disagree, though I have to suppress a
snigger when I read such words! With
me, assembly is always far easier than
debugging, though this kit did not give
me too much trouble.

From an RF point of view my construc-
tion worked first time and tuned up very
easily. This is no doubt - thanks to the
precise instructions given for coil sizes.
Tuning up is very simple and can be done
by monitoring the tuned circuits with a
frequency counter and tuning for max-
imum current drawn by the transmitter.
When I put a 'scope to the output test
point to check the modulation, I was less
happy - nothing there! This was easy to
cure thanks to the comprehensive
documentation supplied. The 1N4148
diode had been inserted back to front (it
had a coloured band at each end) and the
earthy pins of the presets had not been
soldered to the ground plane, Once
these points had been attended to
everything worked fine.

Test generator
I decided to use this unit as a high-

class test signal generator, so I set about
drilling the box for UHF video socket and
BNC aerial connector. I also put a 270
degree DIN socket for power connec-
tion; much equipment seems to use
these nowadays so I can quickly unplug
some other unit and use the power lead
to feed this generator. To finish things
off, I sprayed the box gloss black (aren't
car aerosols useful?) and labelled it with
white Letraset (looks more professional
than Dymo tape!). A 17.5cm long piece of
wire and a right-angle BNC plug were
soldered up to make a quarter -wave
antenna for 70cm, and now I have a handy
mini -transmitter for testing TVs and
converters.

Verdict
All in all, the TVT-437 is a useful and

very satisfactory transmitter, and con-
sidering its completeness and ease of
assembly, good value for money. It is a
little more expensive than the rival 500
mW offering from Wood & Douglas, but
that does not include the die-cast box as
far as I know. (The difference in power
outputs is pretty insignificant for most
users, given that it will be used as a driver
for PA which should have ample gain).

FOOTNOTE: Since this review was
written we have heard that a revised
instruction leaflet has been printed.

Hitachi Oscilloscopes performance, reliability, value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newly -extended range that repre-
sents the best value for money available anywhere.

V -2I 2 20MHz Dual Trace V-209 20MHz Mini -Portable
V-222 20MHz (illustrated) V-509 50MHz Mini -Portable
V -203F 20MHz Sweep Delay V- 1050F 100MHz Quad Trace
V -353F 35MHz Sweep Delay V-134 10MHz Tube Storage
V-422 40MHz Dual Trace VC -6015 10MHz Digital
V -650F 60MHz Dual Timebase VC -6041 40MHz Digital

Prices start at around £300 plus vat including 2 probes and 2 year warranty.
We hold the range in stock for immediate delivery.

For colour brochure giving specifications and prices ring (0480) 63570
Thuril-Reltech, 46 High Street, Solihull, W. Midlands, B91 3TB
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IMPROVEMENTS TO
INDOOR AERIALS

Ivor Nathan describes his
methods of achieving improved
reception without using an aerial

amplifier
The author's location at Southgate,

North London, is not favourable to DX
(long-distance) reception of radio and
television signals because, although this
part of London is quite high, the area is
extremely hilly.

To make matters worse, the house is
situated in a dip, adjacent to hills, and
there are numerous buildings nearby
which make line -of -sight reception at
VHF and UHF extremely difficult. Recep-
tion of UHF television signals from the

four transmitters at Crystal Palace is so
patchy that many viewers in Southgate
and the surrounding areas now use
Group C/D aerials for reception of the
recently -installed local relay station at
Alexandra Palace, rather than Group A
aerials for Crystal Palace.

Adjusting the aerial position
The 'family' television in use receives

all four Crystal Palace transmissions at
adequate signal strength, using a

carefully -placed Yagi UHF aerial located
in the loft roof -space.

However, for DX work, another
receiver, with continuously -variable tun-
ing from channel 21 to 69 rather than four
pre-set push -buttons is used in another
ground -floor room. The latter receiver
could be diplex-fed from the Yagi aerial
in the loft but, because the aerial was
positioned for optimum reception of
Crystal Palace transmissions, other
channels are barely receivable.

Fig 2 Mounting of additional element
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IMPROVEMENTS TO INDOOR AERIALS

Aluminium foil

Strong cord,
slightly larger in
area than the foil

Cut-out to
fit existing "Boom"

It should be noted that the new
element must not be placed such that it
screens existing elements which are
shorter in length, or a loss will occur
instead of a gain. Also, correct polariza-
tion (i.e. vertical or horizontal) of the
whole array must be observed so that the
aerial matches the polarization of the
signals that are to be received.

Fig 1 (left) The additional element

Fig 3 (below) Three -turn coupling loop
assembly

It was then decided to experiment with
a commercially -made indoor aerial of the
log -periodic type with a wide bandwidth
to cover all UHF channels currently in
use. The coaxial cable was extended to
allow the aerial to be moved along the
southwest -facing window sill and con-
nected to the receiver using the 'safety'
isolating co -axial plug fitted to the
indoor aerials to avoid the possibility of
electric shock. A position was found
where all four Crystal Palace transmis-
sions were satisfactorily received. Then,
after tuning to channel 42, the position
was readjusted with the aerial pointing
due south and, observing the same
horizontal polarity, TVS (Television
South) was received, although with poor
signal strength.

Modifying the aerial
Irforder to improve the signal strength

without using an aerial amplifier, an
additional element was added to the
aerial. This is easily constructed using
aluminium foil and stout card. It is
mounted on the aerial, insulated from all
existing elements and connections.

The shape of the element is based
upon that of the 'bow -tie' UHF aerial, and
is cut from aluminium foil (baking foil is
ideal) and pasted (on all of one surface)
to a piece of card cut slightly larger in
area than the foil so that it will act as a
combined insulator and mounting -piece
when it is added to the existing aerial.

The dimensions shown in Figure 1

were found to be optimum for channel 42,
with the new element mounted in front of
the third element at the 'shortest' end,
and with the card (not the foil) in contact
with the existing element Figure 2.

The modification provided a marked
improvement in the gain of the aerial and
several other distant channels were also
receivable but with lower signal -
strength than those mentioned.
However, the use of an aerial amplifier in
addition to this modification would
probably improve these signals to a
usable strength.

1 inch
diameter

Inner core

3 turns of insulated
inner -core from
spare 75 ohm co -axial cable

PVC adhesive tape

Braiding

Co -axial
feeder cable

Insulated
terminal
block
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IMPROVEMENTS TO INDOOR AERIALS

Existing aerial,
partially retracted

To external
VHF aerial

Fig 4 Placing the coupling device over the existing telescopic aerial

VHF reception
Again, geographical considerations

dictate, that reception of VHF radio
signals in this area of North London is
somewhat limited when using either a
built-in telescopic aerial with a multi -
band receiver, or a simple indoor dipole
with a music centre; with the latter, there
might only be just sufficient signal
strength to operate the stereo mul-
tiplexer, with resultant background hiss
and loss of audio quality.

The best remedy in the case of VHF -FM
stereo reception is the use of an outdoor
Band II dipole. However, with an ordinary
multi -band receiver that has its own

telescopic aerial, but no provision for
connecting an external aerial, a simpler
method can be used.

If a disused 405 -line VHF television
aerial is available in the loft roof -space
(as at the author's location) it is easily
inductively -coupled to the telescopic
aerial of a multi -band receiver and,
although resonating in Bands I and III,
sufficient pick-up of Band II signals will
be obtained. If a disused VHF television
aerial is not readily available, then it is
advisable to install a Band II aerial either
in the loft or on the roof. The aerial can
then be connected to the device about to
be described.

Coupling loop
The coupling device consists of a 3 -

turn loop (Figure 3), wound to a diameter
of 1 inch and mounted on an insulated
terminal -block which is connected
across a length of co -axial feeder cable.
The loop, conveniently made from the
insulated inner -core of a spare length of
75ohm co -axial cable, can be held
together with strips of PVC adhesive
tape, with the terminal -block covered by
a wider piece of PVC adhesive tape
overlapping the outer covering of the co-
axial cable.

Protection
The whole coupling assembly can then

be further protected and strengthened
with a coating of suitable, clear adhesive
such as Bostik No. 1. The far end of the
cable is then connected to the loft-
space/roof-top VHF aerial, and the
coupling loop is placed over the par-
tially -retracted telescopic aerial on the
multi -band receiver, see Figure 4.

For optimum results on VHF Band II,
the position of the loop can be varied as
necessary but is usually best at about 1
inch above the top of the radio. This
arrangement also provides good signal -
coupling on shortwave bands. On
medium wave and long wave, the internal
switching on most receivers selects the
built-in ferrite -rod aerial instead of the
telescopic one.

THE 3 -PART RADIO & ELECTRONICS WORLD

AMATEURS
HANDBOOK

is now available as a complete set for only
£2.50 (including post and packing)

The Handbook is an informative guide to the
world of the amateur radio enthusiast. It
contains a multitude of useful facts and
figures designed to benefit both the novice
and the licensed amateur.

Part 1 ofa comprensive
compilation

of data for

everyonehe
using the airwavesPart 2 of a comp

everyone using the airwaves
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

Our hobby has the misfortune of
having a most undeserving title. It
started off with an even worse one than it
usually enjoys today, viz., 'Ham Radio'.
The writer always understood that the
word 'Ham' was a derogatory American-
ism frequently used in theatrical circles
for the less talented members of the
acting profession. A 'Ham Actor' was one
whose ability did not come up to
professional standards. A 'Radio Ham'
became the term for one not profes-
sionally engaged in the then new
technology of wireless - or radio. The
term 'Ham' possibly also had something
to do with the enthusiasm usually shown
by participants and amateur actors were
usually pretty enthusiastic about their
activities, as were amateur radio buffs.

To ease the derogatory nature of this
title, strenuous efforts have been made
over the years to discourage the use of
the term 'Ham Radio' and get the term
'Amateur Radio' used in its place. After
about fifty years or more trying, this title
has at last become almost universally
accepted! But now the word 'Amateur'
has become suspect!

Sophisticated
The story is going the rounds that a

professor in one of our universities,
engaged in a very sophisticated project
which was much involved in participation
with amateur radio, did not wish to be
thought to be so involved, because of the
term 'amateur' radio.

This provoked some response from the
RSGB and an excellent editorial in the
February 1984 issue of Radio Com-
munications which concluded with the
thought:- 'Perhaps we should run a
competition to find a better name!' It
produced some response!

The April issue of Radio Communica-
tions contained some interesting
correspondence. Heaven forbid we
should use the term 'radio sport', and
'experimental radio' hardly represents
the activities of the majority of the
participants in our hobby these days. The
writer feels that the terms 'Amateur
Radio' and 'Radio Amateur' are here to
stay. Our language is full of illogicalities.
It appears to be quite acceptable to
describe someone as being 'an expert
amateur photographer'and the amateur
astronomers do not seem to mind much

Part of the Control Centre for the UOSAT satellites at the University of Surrey. After being 'out of
action for some time UOSAT-2 is now back in business. See 'Newsdesk' pages.
Picture by courtesy of University of Surrey. Audio Visual Aids Unit

about their title. So, lets not worry too
much about our name. Generally speak-
ing, its credibility is at a pretty high level
these days.

RTTY speeds
When RTTY first started in this country

some 25 years ago, the only equipment
available was some surplus GPO Creed
Type 3 teleprinters. Great fun was had
rebuilding them and making a good one
out of two or three 'gash' ones! The
speed at which these machines worked
was what is known in RTTY circles as '50
bauds'.

After we had been going for a while,
RTTY QSO's between this country and
overseas began to take place. Partic-
ularly popular were contacts with the
USA. Unfortunately the teleprinter
speed in the USA was 45.5 bauds, so the
equipment used by the American radio
amateurs, which was of course American
surplus, did not match ours. Aright royal
battle' ensued over the coming months,
and in the end it was agreed to adopt the
American standard and to modify our
machines to run at the American speed.

At present the majority of RTTY
enthusiasts in this country and overseas,
still use machines running at 45.5 bauds.
However, since those early days, an
international agreement has been
reached amongst the professionals, that
50 bauds was to be the International
Standard for Telex. This has now come
into general useage, which means that
surplus teleprinters, which are still the
main source of machines for the
amateur, are now mostly for 50 bauds.

Recently moves have been made by a
number of RTTY enthusiasts to get the
45.5 baud speed changed to 50 bauds as
the 'accepted' amateur radio RTTY
speed. At the IARU Region 1 conference
in Brighton in 1981, the matter came up
and caused quite a stir! The conference
agreed that although they would not
recommend making the change
immediately mandatory, every
endeavour should be made to encourage
a change to 50 bauds.

BARTG, who put out a news bulletin on
Sundays on RTTY, made a start in
encouraging this proposal by transmit-
ting an additional run of the bulletin in
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AMATEUR RADIO WORLD
the London area at 50 bauds after the
normal 2 metre 45.5 baud transmission.

The Dutch National Radio Society,
VERON, took similar action in that they
started to use 50 bauds for their news
bulletin from their station PAOAA.

The matter has come up again at the
latest IARU Region 1 conference held in
Sicily in April last. BARTG presented a
paper which stated: 'Considering that
the situation concerning telegraph
speeds has changed and that a move
away from the old American domestic
speed of 45.5 bauds has taken place,
BARTG recommends that speeds of 50,
75 and 100 bauds should be recom-
mended by the IARU as an International
Standard and that Region 1 be asked to
liaise with Regions 2 and 3 to coordinate
the adoption of these speeds:

It is interesting to note the results of a
survey on the subject carried out
amongst members of BARTG a year or so
ago. Most respondents to the survey
indicated that they were able to use both
45 and 50 bauds. However, the most
commonly used speed was 45.5 bauds
and in my experience this is by far the
most used speed for international
QSO's.

An unexpected result from the survey,
revealed that, when asked what speed
they would prefer to standardize on,
most preferred 50 bauds! Maybe this is
due to the recent availability of Creed

444 machines, which are geared up for 50
bauds! It will be very interesting to see
what the Region 1 conference comes up
with this time.

Requests for drugs via amateur radio
If you live in a country which does not

enjoy the benefits of NHS you may be
hard pressed to acquire some of the
modern drugs which are so effective in
treating disease. This has resulted in
requests being made via amateur radio
stations to stations in the more fortunate
countries to supply these drugs.
Whether these requests are genuine or
whether they are from Black Marketeers
is anyone's guess! A lot of confusion and
ill -feeling has arisen because of them.

To allay some of this, the British Red
Cross has outlined the proper procedure
for dealing with such requests. They
should be referred to them, but they can
only be accepted if they come through
the national Red Cross Society of the
country of origin.

If radio amateurs in this country
receive such requests over the air, they
should advise the person to pass the
request via the Red Cross Society or its
equivalent in his own country.

World Amateur Radio Day
The World Amateur Radio Day orga-

nised by IARU, appears to have gone off
very well and received due publicity from

Send for my CATALOGUE
ONL.Y 75p

(plus 25p post/packing)

My all-inclusive prices quoted in the
catalogue are the lowest. All below Normal

trade price - some at only one tenth of
manufacturers quantity trade.

Millions of components: thousands of different lines

Rechargeable Nickel cadmium batteries Ex -unused Equipment
AA (HP7) 1.25V 500 MA Set of 4 £2.00
Clear LED illuminates red. green or yellow depending upon polarity/current.
oblong 5 x 21/2mm face 25p or 100 for £23 or 1000 for £200.00
5mm Red Flashing LED 25p or 10 for £2.25

Watch/Calculator/Lighter etc. Mercury batteries
RW52 (PX 675) RW54 made by Ray -O -Vac
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IN 4004 or IN 4006 Diodes 300 for £6.48
TO5 or TO18 Heatsinks 71/2p 100 for £6.50. 1000 for £55.00
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Heatsink for TO3 or plastic power 19p 100/£17.50 1000/C165.00
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black £2.00
Plessey SG403. 3wt amp. From bankrupt source hence sold as untested.
at 4 for 60p, 10 for £1.20
ITT mercury wetted relay. 20-60V DC coil. SPCO 2A 79p. 10 for £7.00
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Prices you would not believe before inflation,

BRIAN J REED
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ESTABLISHED 27 YEARS
161 St Johns Hill, Clapham Junction, London SW11 1TQ

Open 11arn 011 6 30pm Tues to Sat. Telephone 01-223 5016

the media.
One such effort, heard by your scribe,

was on BBC Radio 4 Woman's Hour
programme broadcast the day before. An
xyl operator was heard in QSO with
LX1TL, which went off nicely. This
demonstration of xyl's in QS0 was
followed by an interesting account of
what it was that attracted the feminine
sex to what is often thought to be a
decidedly male interest. One said that
she was intrigued by hearing her
husband working his gear. She felt she'd
like to do the same. In spite of finding the
exam somewhat difficult, she did get
through and has been a keen radio
amateur ever since.

Interest
Another got her interest from being a

SWL. From SW broadcast stations she
progressed to listening to radio
amateurs and then obtained her own
transmitting licence.

Another was attracted by the opportu-
nities for travel and meeting people. Yet
another said she was fascinated by
building amateur radio equipment. On
the male side, the 'Day' certainly stimu-
lated activity on most bands. One station
was heard to say that he had never
managed to work New Zealand, so he got
up really early and made a serious effort
to work this bit of DX. Disappointingly, he
was not successful!

WOOD & DOUGLAS
We are offering

Q.R.K. 471
in our new illustrated catalogue and price list.
QRK? Quality Radio Kit's of course, suitable for
VHF, UHF, FM or Video techniques. If you can
solder you can assemble our products. If they
don't work first time apart from expressing
surprise we will service and check your
handiwork. We will also let you know where you
went wrong.

INTERESTED? Then send an A5 stamped
addressed envelope for your copy of this new
product handbook. Our extensive range is held as
stock whenever possible for immediate dispatch
against your written or credit card order.

REMEMBER that apart from offering QRK's we
also service, back-up and believe in our products.
TRY ONE

UNIT 13 YOUNGS INDUSTRIAL ESTATE
ALDERMASTON READING RG7 4PQ

TEL:07356 71444 TX:848702
VISA
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NOTES FROM
_THE PAST_

Centre Tap comments on service engineers with 'green fingers', the lack
of YL constructors and the anodising of aluminium and its alloys. These
comments on the world of radio were originally written 25 years ago

A young man fresh from a Technical
College, who has recently started in the
industry, told me in a conversation of his
surprise to find so much ignorance of
mathematics and higher theory among
radio servicing engineers. When I

pressed the point he admitted that many
of them were highly successful trouble-
shooters. Personally I should be
inclined, despite all his theory and
advanced maths, to put my money on
some of the trouble-shooters I have met
in a time -limit servicing competition with
him - chaps, too, who might easily
flounder in the simpler examinations.
The highly trained youngster would, of
course, track down faults, but he would
do so by complex conscious reasoning.
The far less technical veteran would
probably put his finger on it half -
instinctively in much less time.

Natural flair
Such men, and I have meta fair number

despite a rather limited acquaintance
with servicing engineers generally, are
like the green -fingered gardeners. They
have a natural flair for it. Many of them
can, with particular makes of sets with
which they are familiar, spot quite
obscure and unusual faults almost
instantly. They cannot explain how they
do it nor can they teach anyone else.
They just have a 'feeling' that a certain
thing is not quite right, possibly picked
up from some clue such as the form of
distortion, the sort of hum, or a trace of
melted wax in the corner of the chassis.

When I was with the Services we had
one such chap who had previously run a
successful one man repair business. If it
had been a private firm, and not the Army,
he would have had the sack before the
first week was up. He was hopelessly lost
with strange and complicated apparatus,
but within a few weeks he was doing the
'sticky' ones - those in the corner over
which a lot of time had already been
unsuccessfully spent, and had been put
aside until we were less busy. Once they
got there, by the way, nobody else liked
to take them on unless driven to it. He

explained it quite simply by saying he
had now got the 'feel' of the sets. Most of
us will know just what he meant by the
'feel', but it baffles a more scientific
description. True to form, he usually did
badly on the various courses on which he
was sent, and I believe he even flopped
in his first attempt on the trade test.

YL constructors
I have a new fan for this column. Every

reader can judge for himself whether
that fact is noteworthy or not, but this
time it is rather remarkable. She is a
young lady! She's eighteen and prefers
radio to boyfriends, and buys her own RC
every month. There is no question of
borrowing or sneaking it from a male
member of the family - she hasn't any
brothers and her father is not radio -
minded. She has been interested in radio
since she was 15, and started off by
repairing the discarded family receiver
for use in her bedroom when pop bought
the new one. She asks me not to
publicise her name as her mother
already thinks her interest in the hobby
to be a deplorable lapse in femininity.

Perhaps, after careful scrutiny, she is
not really a fan of this column after all. In
fact, to be quite honest she doesn't even
say she reads it. All she asks is whether I
know of any other YL constructors.

As she is only 18 she probably does not
know I am supposed to be an Old Timer. If
I run true to form I ought, after stroking
out my long white beard, to mutter a few
trite remarks on the unmaidenliness of
the modern young woman. Only last year
they had a Women -cricketers Test team
here from Australia. We shall be having
women servicing engineers next, then
women radio designers and before I

know where I am some pushful young
woman will take over my column!

The first
With my characteristic truthfulness I

can only say she is the first YL reader who
has written to me, although I know of well
over a dozen YL's who hold British
Transmitting licences. The number has

risen sharply in recent years. I have also
QSO'd with a Danish, an Austrian and
one American YL op, and I believe there
are quite a number in the States. I have
met three of them, all British, but none
had built her own gear. I was disap-
pointed to find that the three I have met
did not have the sort of glamour I admire.
(Now I must be more careful than ever to
preserve my anonymity).

I have several times commented on the
many and varied activities to which our
interest in radio leads us. The latest I

have run across is the anodising of
aluminium and its alloys. The method is
one which uses AC and is fairly simple for
home use, being in no way inferior to the
DC process. It also has the advantage of
doing two pieces (or two groups of small
pieces) at the same time. Each piece, or
group, is used as the opposing electrode,
the terms anode and cathode being, of
course, inapplicable to AC.

The voltage is drawn from the AC
mains supply via a 6 Amp transformer,
giving 15 volts increaseable by tapping
down a resistor to 25 volts. Pleasing
decorative effects are obtainable by the
use of ordinary household packet dyes,
which give a 'fast' colour that cannot be
washed off with boiling water.

Beginners
For the benefit of beginners I might

explain that the anodic oxidation of
aluminium consists of depositing a film
of aluminium hydroxide on the surface.
While it gives considerable protection
from corrosion, it's protective value is
often over -estimated for outdoor uses -
such as in the elements of beam aerials,
etc. True, it does give protection against
atmospheric corrosion under normal
indoor conditions, but its protection is
far less permanent out of doors where it
is subject to frosts and rain. The process
is more frequently valued because it
gives a greatly improved appearance by
preserving highly polished surfaces. The
anodic film, too, readily absorbs ordinary
dyes, while it also provides an excellent
surface to 'take' cellulose lacquers.
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vThat - no *6'1
Offers on 'Trio,

Bernie

YOUR STATION?

ICOM IC271 E
2m base station for the
eighties, 25w O/P, 32
memories, scanning,
10/100Hz auto shift
tuning rates + (as
options) voice frequency
synthesiser, internal 12V
psu, GaAS FETpreamp.

£629 WITH
ICSM6 ELECTRET
BASE STATION MIC

OR

AG20 INTERNAL

GaAS FET ICOM
PREAMP

HOW LOW CAN WE GO!

YAESU FT79OR
Portable microprocessor
controlled UHF 70cm
multimode. Fast
becoming as popular as
its 2m brother the
FT290R-the FT79OR
has the same major
features. Power output
is 1 watt, but includes a
speech processor.

Access

£249
EXTRA -SPECIAL OFFER

YAESU FT79OR

PLUS

30W 70CM AMPLIFIER
ELH 730 G
WORTH £114.95

ALL FOR ONLY

£299
BARCLAYCARD INSTANT HP

AVAILABLE
WRITTEN DETAILS ON REQUEST

PERFECT TIMING

ICOM ICR71
The latest superior
grade receiver, with
keyboard entry, 32
tunable memories, three
rates of tuning + (as
options) infra red
remote, F.M., voice
frequency synthesiser,
additional filters.

£649
WITH
AT 1000
AERIAL TUNING KIT

REACH FOR THE SKY

YAESU FT726R
Multiband base station
transceiver. Just
compare the following
features:

£739 INCL
MUTEK PRE -AMP

FEATURES FT 726R 7S780 FEATURES FT 726R ISM
Choice of bands yes no Limited Band Scan yes yes

450 MHz capability yes no Mode Memory yes no

IF Shin yes yes Memory Backup tittourn AA cell

IF Width yes 110 RX Tone Control yes no

CW Filter option no 1 RF PWR Control continuous HI Low

X -band Full Dulexp option no
r

Speech Processor AF none

Squelch all modes FM only I VOX no yes

Memory Channels 11 10 CW Semi break-in yes yes

EXTRA -SPECIAL OFFER
FT726R WITH 70cm CARD FITTED £989 -WITH
DUPLEXER/SATELLITE MODULE WORTH £95!!

ALL OFFERS SUBJECT TO AVAILABILITY
PRICES CORRECT AT TIME OF GOING TO PRESS
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WORLD BEATER

YAESU FT29OR
The design team on this
one at YAESU definitely
deserve full marks --
probably the best selling
2m mulLmocie in tile
world.

£269 WITH
MUTEK BOARD

(LIST PRICE £296)

R.U. SERIOUS?

1COM1C745
H.F. transceiver/gen.
coverage receiver. The
IC740 was, and still is.
popular-the intro-
duction of the IC745
with its additional
features makes it our
recommendation for the
serious H.F. operator.

(,'

14 4
MORE

Yes, ofcourse
there are!

FOR LESS

mum
m

0
mini-7Y 0AcE S' Uh

WattaF/nsTmd
y7en:tmeh/8'

lPeodR,
sr, 1 es se dt

and I'll look after the Special
Offers!

sC10 aMmnHnpzianccgtoverage.

NC9C CHARGER"

You look after the coffee
Brenda-

, £179 WITH

£839 WITH
FREE

ICSM6 BASE STATION MIC
AND
ICEX242 FM MODULE-
WORTH £67!!

THE ULTIMATE

YAESU FT757GX
Compact-dual
VFO s-general
coverage -100W 0/P
What more can we
say. except
If you haven t already
heard or seen one.
then you also prob-
ably think that Bobby
Charlton still plays
football for England!

£685
WITH
FREE

AERIAL TUNING KIT

LONDON ONLY  NEW OPENING HOURS  STARTING MAY 1st
MONDAYS-closed  WEDNESDAYS-open  THURSDAYS-late night
FULL DETAILS: TUES, WED, FRI 9.30-5.30  THURS 9.30-6.30 - SAT 9.30-5.00

LONDON NORTHERN
373 UXBRIDGE ROAD. 38 BRIDGE STREET.
ACTON, EARLESTOWN, NEWTON LE WILLOWS,
LONDON W3 9RH MERSEYSIDE WA12 9BA
Tel. 01-992 5765/6 Tel 092 52 29881

AMATEUR RADIO EXCHANGE LTD
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IMAGES
OF THE WORLD

by Terry Weatherley

This review describes

a new publication that

will interest the

satellite enthusiast

Attitude -control subsystem

Solar -paddle
assembly

Multispectral
scanner (MSS)

Unified S -band antenna

Wideband video tape -
recorder electronics

Data -collection system antenna -

Return -beam Vidicon cameras (RBV)

The LANDSAT satellite

Wideband
antenna

Attitude -
'measurement
sensor

Images of the World' is the title of a
new atlas by Collins -Longman. It is a
selection of 124 satellite images with the
corresponding full -colour maps. Most of
the images are from Landsat but one or
two are from Skylab, Soyus 22or U2aerial
photography.

The launch of Landsat 1 on 23 July,
1972, opened a new era in the discovery
and mapping of the Earth's resources.
The images and data received since then
has enriched mans knowledge of the
planet above and beyond the dreams of
even the scientists closely involved in

the project. For the first time large areas
of the globe could be mapped in detail.
Existing maps could be updated and
revised without recourse to time con-
suming and expensive ground based
survey.

The Landsat system
The system is deceptively simple in

concept. Landsat orbits the earth in a
near circular sun -synchronous polar
orbit with a period of 103 minutes, giving
almost global coverage every eighteen
days. Landsat itself is approximately 3

metres high and 1.5 metres across, with
solar panels extending to a total of four
metres (Figure 1) . There are three
sensors sensing the red, green and
infrared, together with a five -channel
multispectral scanner. Two channels
operate in the visible spectrum, two in
the near infrared and one in the thermal
infrared.

Data from the sensors is recorded in
digital form. Each scan line contains 3240
pixels having a ground resolution of 56 x
79 metres and a single Landsat scene
contains nearly eight million pixels.

The received data
Data from Landsat is received by a

chain of receiving stations around the
world. Data is supplied from the Earth
Resources Data Center in a variety of
forms including black and white photo-
graphs and false colour composites.

It is the false colour composites that
are the most exciting. Each ground
condition has a typical colour associated
with it as follows:-

 vegetation - red to magenta and
purple

 clear water - dark blue to black
 bare soil - blue
 sand - yellow to white
 cities - blue to grey
 clouds and snow - white

Features of the atlas
The images used in the atlas are based

upon the false colour composites but the
colours have been changed to give a
more 'normal' appearance.

Thus green vegetation appears green
and agricultural areas range from green
to brown and orange. Urban areas show
up as red. Each satellite image is
accompanied by the corresponding con-
ventional map allowing easy and instant
correlation of features and the selection
of the pictures covers a wide range of
diverse areas of the world, both urban
and rural.

Every image is striking and both the
cartographical student and the satellite
enthusiast will find much of interest. For
example, a Landsat picture showing
Mount Kilimanjaro is used to illustrate
vegetational succession. The permanent
snow cap can be clearly seen with the
rocks down to the tree line, followed by
the tropical montane forest, the lower
cultivated slopes and the savanna. The
accompanying map actually records the
crops growing in the fields.

The atlas also contains a detailed
section about Landsat and the images
with a supplement by Roger M Smith
about interpretation of the pictures
which is particularly worthwhile.

Collins -Longman have a winner here,
not just for the school or college student,
but also the satellite enthusiast.

'Images of the World'wil I have pride of
place on my bookshelf. I can recommend
it highly.

'Images of the World' an atlas of Satellite
Imagery and Maps is published by
Collins -Longman ISBN 0 00 360205 2 and 0
582 00056 4. It is now available from
booksellers.
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T.V. SOUND TUNE
£26.50 +"" P&P

Also available with built-in headphone amp. £32.50 + £2.00 p&p.

SERIES IE
BUILT AND
TESTED

In the cut-throat world of consumer electronics, one of the
questions designers apparently ponder over is "Will anyone
notice if we save money by chopping this out?" In the
domestic TV set, one of the first casualties seems to be the
sound quality. Small speakers and no tone controls are
common and all this is really quite sad, as the TV compan-
ies do their best to transmit the highest quality sound.
Given this background a compact and independent TV
tuner that connects direct to your Hi-Fi is a must for quality
reproduction.The unit is mains operat,x1,
This TV SOUND TUNER offers full UHF coverage with
5 pre -selected tuning controls. It can also be used in conjunct-
ion with your video recorder. Dimensions: 10%"x 7%"x 2%".

E.T.I. kit version of above without chassis, case and hardware. £16.20 plus £1.50 p&p.

PRACTICAL ELECTRONICS
STEREO CASSETTE

RECORDER
KIT

 NOISE REDUCTION
SYSTEM  AUTO STOP  TAPE
COUNTER  SWITCHABLE E.Q.  INDEPENDENT
LEVEL CONTROLS  TWIN V.V. METER  WOW &
FLUTTER 0.1%  RECORD/PLAYBACK I.C. WITH ELEC-
TRONIC SWITCHING  FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES.
- METAL, CHOME DIOXIDE, ETC.
Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and all electronic parts.
i.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You only supply
solder and hook-up wire.
Featured in April issue P.E. £34.50.+ e 2.75 0+Pi
Reprint 50p. Free with kit. Complete with case.

MONO MIXER AMP
Ide for Chur
hallsal & Clubh uses. £45.00 £2.00 p&p.

50 WATT Six individually mixed inputs for two pick ups
(Cer. or mag.), two moving coil microphones and two
auxiliary for tape tuner, organs, etc. Eight slider controls -
six for level and two for master bass and treble, four
extra treble controls for mic. and aux. inputs. Size:
13%"x6%"x3%" app. Power output 50 watts H.M.S.
(cont.) for use with 4 to 8 ohm speakers. Attractive black
vinyl case with matching fascia and knobs. Ready to use.

SLEEP SAFELY AT NIGHT
SMOKE DETECTOR ALARM!
Gamma ionization type smoke
detector with built-in audible
alarm. Model No. F227.
IDEAL FOR HOMES,
HOTELS & GUEST HOUSES,
CARAVANS, BOATS, ETC.
 MICROCHIP technology, no
mechanical parts.  Maintenance
free.  No wiring needed.  Runs
off transistor battery, lasts for a
year.  Money back guarantee.

£4.95 plus 75p p&p.
or 2 for £8.50 plus
E1.50 p&p.

GOODMANS SPEAKERS
AT BARGAIN PRICES
12", 65W, impedance 4 ohms.
Frequency response: 35 -
6,500Hz. Magnet: N.'s 4
dia. Foam surround, vinyl
laminated cone. For use in Hi-Fi
systems up to 65 watts. Bass/
Midrange.

£13.95. £2.50 P&P.

7" 60 watt Bass/Midrange speaker. 8 ohm
impedance. Frequency response: 40 -
6,000Hz. 4%"s Y)" magnet.

£14.95, £2.50 P&P.

125W HIGH POWER AMP
MODULES £12.00 E17T50

+£1.15 p&p +E1.15 P&P
The power amp kit is a module for high power applications
- disco units, guitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A large safety margin exists by use of gener-
ously rated components, result, a high powered rugged unit.
The PC board is back printed, etched and ready to drill for
ease of construction and the aluminium chassis is preformed
and ready to use.
Supplied with all parts, circuit diagrams and instructions.

ACCESSORIES: Stereo mains power supply w/transformer
£10.50 +£2.00 p&p. Mono version, £7.50 + £2.00 p&p.

VHF STEREO TUNER KIT

SPECIAL OFFER! x

£13.95 Plus £2.50 p&p.

This easy to build 3 band stereo AM/FM tuner kit is designed
in conjunction with Practical Electronics (July '81 issue).
For ease of construction and alignment it incorporates three
Mallard modules and an I.C. IF. System.
FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF. Tuning meter. Two back printed PCB's. Ready
made chassis and scale. Aerial: AM - ferrite rod, FM - 75 or
300 ohms. Stabalised power supply with 'C' core mains trans-
former. All components supplied are to strict P.E. specificat-
ion, Front scale size: 10%" x 2%" approx. Complete with
diagram and instructions.

HI-FI SPEAKER BARGAINS
AUDAX 8" SPEAKER
High quality 40 watts RMS Bass/Mid.
Ideal for either HiFi or Disco use this
speaker features an aluminium voice
coil and a heavy 70mm diameter
magnet. Frequency res:
20Hz to 7KHz. £6.95
Impedance: 8 ohms. f -E2.20 p&p.

AUDAX 40W FERRO-FLUIDHI-FI
TWEETER
Frequency response: 5kHz - 22kHz.
Size: 60mm square.
Impedance: 8 ohms. £5.50

+60p P&P.

GOODMANS TWEETERS
8 ohm soft dome radiator tweeter
(3%"sq.) for use in up to 40W systems;

f3.95 each plus £1.00 p&p, or
£6.95 a pair plus £1.50 p&p.

SPECI F !CATIONS:
Max. output power IRMS): 125YV.
Operating voltage (DC): 50 -80 max.
Loads: 4 - 16 ohms.
Frequency response measured @ 100 watts: 25Hz - 20K Hz.
Sensitivity for 100 watts: 400mV @ 47K.
Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.
Dimensions: 205 x 90 and 190 x 36 mm.

BSR RECORD DECKS
3 speed, auto, set -down; with
auto return. Fitted with viscous
damped cue, tubular aluminium
counter -weighted arm, fitted with
ADC magnetic head. Ideally suited
for home or disco use.
£25.95
plus E1.75 p&p.

Auto -Changer model - takes
up to 6 records with manual
override. Supplied with stereo
ceramic cartridge.
£12.95
plus £1.75 p&p.

Manual single play record
deck with auto return and
cueing lever. Fitted with
stereo ceramic cartridge 2
speeds with 45 rpm spindle
adaptor ideally suited for
home or disco. 13"x 11"
approx.

£14.95 + £1.75 p&p.
SPECIAL OFFER! Replacement stereo cassette tape heads -
£1.80 ea, add 50p p&p to order.
Philips stereo magnetic cartridge. E3.95 + 60p p&p.

PLINTH TO SUIT BSR RECORD PLAYER
DECK (with cover) Size: 16%"), 141S"x 2%". Cover size:
14%" x 13%"x 3%". Due to fragile nature
of this item, buyer to collect only. ONLY £8.95.

All mail to: 21C HIGH ST ACTON W3 6NG
Callers Mon - Sat, 9.30 - 5.30. Half day Wednesday.
Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/11/83 and subject to change without notice.
Please allow 14 working days from receipt of order
for despatch. RTVC Limited reserve the right to up-

date their products without notice. All enquiries send
S.A.E. All cheques & P.O.'s payable to RTVC Ltd.

CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.
(5 minutes walk from Edgware Road Tube Station)
Now open 6 days a week 9 - 5.30. Prices include VAT.

Mail or 'phone orders by ACCESS. Tel: 01-992 8430.

R C
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DATES FOR
YOUR DIARY

Dates for your Diary is updated every month.
Club secretaries and organisers are requested to send information of

forthcoming events as early as possible
to Radio & Electronics World, Dates for your Diary, Sovereign House, Brentwood, Essex CM14 4SE

Date Function Location Contact

14 June Electronic Music Demonstration Edgware & District Radio Society G3MNO

15June Latest Developments on Top Band Direction
Finding Techniques by Dave Holland G3WFT

Manchester Radio Club G3FVA,G3UHF,
G8SMR

17June Royal Navy A R Society Mobile Rally HMS Mercury nr Petersfield A Walker G4DIU
D F Hunt Wirral and District AR Club G Scott G8TRY

18 June G8ELA on Packet Radio Leighton Linslade Radio Club P Brazier G6JFN

19June Spring sale of surplus equipment Biggin Hill AR Club I Mitchell G4NSD

20 June Longleat Final Briefing S Bristol AR Club G4KUQ/G4RZY

22 June VHF NFD Planning Dunstable Downs Radio Club P Morris G6EES
Mid Summer 1.8MHz direction finding
competition followed by barbecue

S Manchester Radio Club G3FVA, G3UHF,
G8SMR

24June Longleat Rally Longleat Park, Warminster

24June Car boot sale Dunstable Downs Radio Club P Morris G6EES

27June Rig Tweaking Night S Bristol AR Club G4SDR Mark
The Eileen Medley Challenge Cup DF Hunt Wirral and District AR Club G Scott G8TRY
Outside Activity Night on 70cm and 23cm TV The Home Counties Amateur PW Andrews G6MNJ

Television Club

VHF Field Day Preview Farnborough and District Radio P Taylor G4MBZ
Society

27June Junk sale Lincoln Short Wave Club G5FZ/G6COL

29 June An introduction to operational amplifiers
by Chris Ward G4HON

S Manchester Radio Club G3FVA, G3UHF,
G8SMR

2July Electrical and Electronic Tool Aids for the Radio Leighton Linslade Radio Club P Brazier G6JFN
Enthusiast, by Mike Wells of AB Engineering Co Ltd
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DATES FOR YOUR DIARY

4July

6 July Preparation for VHF NFD contest at weekend S Manchester Radio Club

Lecture-RSGB
BBQ

S Bristol AR Club
Wirral and District AR Club

7-8July VHF NFD 4 band club entry Wirral and District AR Club
VHF National Field Day Farnborough and District

Radio Society

8July Radio Rally West Manchester Radio Club

9July Quiz, round three at MK and DRS in Leighton Linslade Radio Club
Newport Pagnell

10 July Visit IBA Transmitter Site at Emley Moor Bury Radio Society B Tyldsley G4TBT

G4FRG/G4ROX
G Scott G8TRY

G3FVA, G3UHF,
G8SMR

G Scott G8TRY
P Taylor G4MBZ

Alan Nixon

P Brazier G6JFN

11 July 70cms night S Bristol AR Club G4EIA Martin

13July The synthesis of the elements by S Manchester Radio Club G3FVA, G3UHF,
Mike Ellis G4ROM G8SMR

15July D F Hunt Wirral and District AR Club G Scott G8TRY

17July QRP Operating Christopher Page G4BUE Biggin Hill AR Club I Mitchell G4NSD

18 July Computer night S Bristol AR Club G1DBH Brian

21 July Radio & Electronics Fair, Open 9.30am-5pm Royal Victoria Hall, S'borough W Kent AR Society

22July Home Counties Mobile Rally at McMichael Sports
and Social Club, Bells Hill, Stoke Poges, Bucks

29July Scarborough AR Rally, The Spa, Scarborough

5 Sept Satellite Communication Fareham & District AR Club Brian Davey G4ITG

19-23 Sept The Personal Computer
World Show-Olympia 2

23 Sept Lincoln Hamfest, Lincolnshire Showground Lincoln Short Wave Club G5FZ/G6COL

7 Oct Annual Rally, the Community Centre, Great Lumley AR Society G4 OCQ

Great Lumley

13 Oct Midlands VHF Convention at BT Training Peter Burdem G3UBX
College, Stone, Staffs

19-22 Nov Canadian Computer Show and Conference,
International Centre of Commerce, Toronto

22-24 Nov The Northern Computer Fair, Belle Vue,
Manchester
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PHONE
0474 813225

3 LINES

INTEGRATED CIRCUITS

P.M. COMPONENTS LTD
DEPT REW SELECTRON HOUSE, WROTHAM ROAD
MEOPHAM GREEN, MEOPHAM, KENT DA13 OCII!

NEW BRANDED CATHODE RAY TUBES

TELEX
966371

PM COMP

AN124 2.50
AN2140 2.60
AN240P 2.80
AN612 2.15
AN7140 3.50
AN7145 3.50
AN7150 2.95
BA521 3.35
CA1352E 1.75
CA3086 0.49
ETT6016 2.50
HA1339A 2.95
1-1A1377 3.50
HA1156W 1.50
HA1551 2.95
LA1230 1.15
LA4102 2.95
LA4250 2.95
LA4420 1.95
LA4430 2.50
LA4400 4.15
LA4422 2.50
LC7120 3.25
LC7130 3.30
LLC7131 5.30
LC7137 5.50
LM324N 0.45
LM3193N 0.95
LM383T 2.95
M515131 2.30
M51551 2.95
M515211 1.50
MB3712 2.00
MC13076 1.00
MC13106 1.95
MC1327 0.95
MC13270 0.95
MC13306 1.10
MC1349P 1.20
MC13506 0.95
MC1351P 1.50
MC1357 2.35

MC1358 1.55 STK439 7.95
MC1495 3.00 TA7061AP 3.95
M C 1496 1.28 TA7108P 1.00
MC1451066 TA7120P 1.85

7.65 TA7130P 1.50
MC1723 0.50 TA7146 3.95
MC3357 2.75 TA7176AP 2.95
ML231B 1.75 TA7203 2.95
M12328 2.50 TA7204P 2.15
MSM5807 8.75 TA7205AP 1.15
PLLO2A 5.75 TA7222AP 1.80
SAA500A 3.50 TA7227P 4.25
SAA 1025 7.23 TA73106 1.80
SAA5010 5.35 TA7313AP 2.95
SAS5605 1.73 TA7321P 2.25
SAS570S 1.75 TA7609P 3.15
SA S580 2.55 TA761I AP 2.95
SL90IB 4.85 TAA550 0.25
SL917B 6.65 TAA570 1.95
SL1310 1.80 TAA62IAXI
SL1327 1.10 3.50
6L13270 1.10 TAA66113 1.20
SN 76003N 1.95 TAA700 1.70
3N76013N 1.95 TBA120B 0.95
361760238 1.95 T BA I20C 1.15
36176033N 1.95 TBA120T 1.05
0ts/76110N 0.89 TBA120U 1.00
54761158 1.23 18A231 1.25
SN76131N 1.30 TBA395 1.50
SN76226DN TBA396 0.75

2.95 TBAddON 2.55
SN76227N 1.05 TBA4800 1.25
SN76533N 1.65 TBA510 2.50
SN76544N 1.95 TBA5100 2.50
SN 76570N 1.00 TBA520 1.10
SN76650N 1.15 7BA5200 1.10
SN76660N 0.90 TBA530 1.10
STK014 7.95 TBA5300 1.10
STK015 7.95 TBA540 1.25
STK415 7.95 I BA540Q 1.33
STK433 7.95 TBA5500 1.95
STK437 7.93 TBA560C 1.46

SEMICONDUCTORS
AAV12
AC126
AC127
AC128
AC128K
AC141
AC141 K
AC142K
AC176
AC176K
AC187
AC187K
AC188
AC188K
A0142
AD143
AD149
AD161

AD161/2
AF106
AF114
AF121
AF124
AF125
AF126
AF127
AF139
AF178
A F239
AU106
AU107
AU110
BC1074
BC107B
BC1D8
BC108A
BC108B
BC109
BC109B
BC109C
BC114
BC116A
BC117
BC119
BC125
BC139
BC140
BC141
BC142
BC143
BCI47
BC14713
8C148A
BC14813
BC149
BC157
BC158
BC159
BC160
BC161
BC170B
BC171
BC171A
BC171B
BC172
BC172B

0.25
0.45
0.20
0.28
0.32
0.28
0.34
0.30
0.22
0.31
0.25
0.28
0.25
0.37
0.79
0.82
0.70
0.39

0.90
0.50
1.95
0.80
0.65
0.35
0.32
0.40
0.40
1.95
0.42
3.25
3.50
2.00
0.11
0.11
0.10
0.11
0.12
0.10
0.12
0.12
0.11
0.15
0.19
0.24
0.25
0.20
0.31
0.25
0.21
0.24
0.09
0.09
0.09
0.09
0.09
0.12
0.09
0.09
0.28
0.28
0.15
0.09
0.10
0.10
0.10
0.10

BC172C 0.10
BC173B 0.10
BC174 0.09
BCI 74A 0.09
BC177 0.15
BC178 0.13
BC182 0.10
BC1821.13 0.10
BC183 0.10
BC1831 0.09
BC184LB 0.09
BC204 0.10
BC20713 0.13
BC20813 0.13
BC212 0.09
BC2121. 0.09
BC212LA 0.09
BC213 0.09
BC213L 0.09
BC214 0.09
BC214C 0.09
BC2141. 0.09
BC237B 0.09
BC238 0.09
BC239 0.12
BC251A 0.12
BC252A 0.15
BC258 0.25
BC25BA 0.39
BC284 0.30
BC300 0.30
BC301 0.30
BC303 0.26
BC307B 0.09
BC327 0.10
BC328 0.10
BC337 0.10
BC338 0.09
BC347A 0.13
BC461 0.35
BC478 0.20
BC527 0.20
BC547 0.10
BC548 0.10
BC549A 0.08
BC550 0.08
BC557 0.08
BC55713 0.08
BC558 0.10
BCY33A 1.60
130115 0.30
130116 0.60
801246 0.59
BD131 0.42
80132 0.42
BD133 0.40
BD135 0.30
BD136 0.30
130137 0.32
80138 0.30
80139 0.32
80140 0.30
130144 1.10
130159 0.65
BDI 60 1.50
BD166 0.55

B0179 0.72
BD182 0.70
BD201 0.83
BD202 0.65
BD203 0.78
B0204 0.70
80222 0.46
80223 0.48
BD225 0.48
BC232 0.35
80233 0.35
BD234 0.35
BD236 0.45
BD237 0.40
BD238 0.40
80241 0.40
BD242 0.50
BD246 0.60
BD376 0.32
80410 0.55
80434 0.55
BD437 0.50
BD438 0.60
BD520 0.65
BD538 0.65
BD597 0.75
BD701 1.25
BD702 1.25
80707 0.80
BDX32 1.50
BOY57 1.65
BF115 0.35
0F119 0.68
BF127 0.24
8F154 0.12
8E158 0.22
86160 0.27
8E167 0.24
6E173 0.22
8E177 0.38
8E178 0.26
8E179 0.34
13E180 0.29
BF1B1 0.29
8E182 0.29
8E183 0.29
BF184 0.28
8E185 0.28
8E194 0.11
8E195 0.11
8E196 0.11
8E197 0.11
8E198 0.16
8F199 0.14
8E200 0.40
86241 0.15
8E245 0.30
BF256'LC 0.28
86257 0.28
8E258 0.28
86259 0.28
8E271 0.26
6E273 0.13
8E336 0.34
8E337 0.29
8F338 0.32

DIODES
AA119 0.08
BA115 0.13
BA145 0.16
BA148 0.17
134154 0.05
BA156 0.15
BA157 0.30
BAX13 0.04
BAX16 0.06
88I058 0.30
BT151 0.79
BY126 0.10
9V127 0.11
BY133 0.15
BY164 0.45
BY176 1.20
BY179 0.63
81182 0.55
BY184 9.35
07199 0.40

BY206 0.14
BY208-800 0.33
BY210-800 0.33
BY223 0.90
BY298-400 0.22
BY299-800 0.22
BYX10 0.20
BYX36-150R

0.20
BY 038 -BOOR

0.60
BYX55-6000.30
BYX71-6001.10
BZY95C30 0.35
CS4B 4.50
CS 106 8.45
0A47 0.09
0A90 0.05
0A91 006
0A95 0.06
0A202 0.10
16121DR 2.95
1612313 2.95

N23C 2.95
N23ER 2.95
N23WE 2.95
N4001 0.04
84003 0.04
84004 0.05

4005 0.05
4007 0.00

84148 0.02
N4448 0.10
85401 0.12
N5402 0.14
85403 0.12
N5406 0.13
85407 0.16
N5408 0.16
TT44 0.04

T923 0.15
4T7n02 0.10

41.2 SERIES
Mess

availsEis
on Nest

TBA5600 1.45
TBA570 1.00
TBA641Al2

2.50
TBA651R 2.50
TBA720A 2.46
TBA7500 2.65
TBA800 0.89
TBA810AS1.651
TBA810P 1.65
TBA820M 0.75
TBA8200 1.45
TBA890 2.50
TBA920 1.65
TBA950/2X

2.35
TBA970 2.95
TBA990 1.49
TBA1441 2.15
TCA270 1.10
TCA27060

1.10
TCA650 2.50
TCA800 2.95
TCA940 1.65
TDA440 2.20
TDA1001 1.95
TDA1004A 3.25
10A1006A 2.50
T0A1010 2.15
TDA1035 2.50
T0A1037 1.95
TDA1170 1.95
TDA1190 2.15
TDA12700 3.95
TDA1327 1.70
TDA2002 1.95
T0A2020 2.95
TDA2030 2.80
TDA2522 1.95
TDA2523 2.95
TDA2524 1.95

TDA2530 1.95
TDA2532 1.95
TDA2540 1.25
TDA2541 2.15
TDA2560 2.15
TDA2571 2.93
TDA2581 2.25
TDA2593 2.95
TDA2600 5.50
TDA2610 2.50
TOA2611A 1.95
TDA2640 2.80
TDA2680A 2.75
TDA2690 2.45
TDA3560 3.95
UPC566H 5.50
UPC575C2

2.73
UPC1025H

1.95
UPC1028H

1.95
UPC1032H

1.50
UPC1156H

2.75
UPC1158H

0.75
UPC1167C2

1.16
UPC118111

1.25
UPCI182H

2.95
UPCI I85H

3.95
UPC1191V 1.50
UPC1350C

2.95
7805 0.65
7815 0.65

13E355 0.37 R20108 1.70
8E362 0.38 R2322 0.88
8E363 0.38 R22323 0.66
8E371
8E394

0.20
RC0.19 RCA5416334

2.48
0.90

3E422 0.32 RCA16335 0.50
8F457 0.32 SKE5F 1.45
8F458 0.36 TIP29 0.40
BF467 048 TIP29C 0.42
8E595 0.23 TIP30C 0.43
8E597 0.25 TIP31C 0.42
BFF139 0.23 TIP32C 0.42
BFR40 0.23 TIP33B 0.75
BFR41 0.28 TIP3413 0.75
BFRB1 0.25 TIP41A 0.45
BERN 0.30 TIP41C 0.45
BER90 1.50 TIP42C 0.47
13E891 1.75 TI P47 0.65
86142 0.28 TIP120 0.60
8E143 0.28 TIP125 0.58
BFW92 0.85 TIP142 1.75
BFX29 0.30 TIPI46 2.75
BFX84 0.26 TIP161 2.95
8FX85 0.32 TIP2955 0.80
BFX86 0.30 TIP3055 0.55
BFX88 0.25 TIS91 0.20
BEY50 0.21 TV106/2 1.50
BEY51 0.21 282110 4.50
BFY52 0.25 282219 0.28
BEY90 0.77 282905 0.40
BLY48 1.75 283053 0.40
BRIO° 0.26 2613054 0.59
88101 0.49 283055 0.52
1311103 0.55 283702 0.12
BRC4443 0.86 283703 0.12
BT100A/020.75 283704 0.12
EI7106 1.49 2N3705 0.12
BT116 1.20 2N3706 0.12
BT119 2.35 283708 0.12
BT120 1.65 283773 2.75
BU105 1.22 283792 1.34
BU108 1.69 2614280 3.60
BU124 1.25 2614427 1.50
BU125 1.25 284444 1.15
BU126 1.60 2615294 0.42
BU204 1.55 285296 0.48
BU205 1.30 285298 0.60
BU208 1.39 285496 0.65
BU208A 1.52 2SA715 0.60
Bump 1.85 2SC495 0.80
BU326 1.20 2SC496 0.80
8U407 1.24 2SC1096 0.80
BU500 2.25 2SC1106 2.50
BU526 1.90 2SC1172Y 2.20
BU807 2.25 2SC 1173 1.15
BUY69B 1.70 2SC1306 1.00
MJ3000 1.98 2SC1307 1.50
MJE340 0.40 2SC1364 0.50
MJE520 0.48 2SC1449 0.50
MPSA13 0.29 2SC1678 1.25
MPSA92 0.30 2SC1909 1.45
MRF237 3.45 2SC1945 2.65
MRF450A 2SCI 953 0.95

12.50 2SC1957 0.80
MRF453 17.50 2SC1969 1.95
MRF454 23.50 2SC20213 1.15
MRF475 2.50 2SC2029 1.95
MRF477 10.00 2SC2078 1.45
0C23 1.50 2SC2091 0.85
0C42 0.55 2SC2098 2.50
0C44 0.75 2SC2166 1.95
0C45 0.55 2SC2314 0.80
OC70 0.45 2SC2371 0.36
0071 0.55 130234 0.50
0081 0.50 3N211 1.98
OC16W 2.50 3SK45 0.70
620088 1.70 36088 0.55

CV ITEMS
We have available a large
range of British & US
Government specification
valves, semiconductors,
diodes etc and wilt be
pleased to offer a quota-
tion against customers
en. ui ries.

A1665/20
Ad4 120
AW36 11
CM E822W
CME822GH
CME1428GH
CME1428W
CME1523GA
CME1523W
CME1431GH
CME1431W
CME202GH
CME2024W
CME2325W
CME3126GH
CME3128GH
CME3128W
CME3132GH
CME3155W
CRE 1400
CV429
CV1450
CV1526
CV2185
CV2191
CV2193
CV2328
CV5119
CV5320
CVX389
139-110GH
09-120
010-210GH
D10-2100116813
010-210GH72
010-230GH
D10-230GM
DI 0/293GY/90
D13 -27tH
D13-30GH
D13-33GM
D13-47GH/26
D13-47014/34
013-47GH
013-51GH/34
D13-51GU26
D13-51GM/26
013-450GH/01
O 13-47IGH/26
013-5500H
D13-600GM
013-610GH
013-610GM
D13 -611tH
013-611GM
D13 -630tH
014-120GH08
014-121GH09
D14-150GH
D14-150GM
014-172GH/84
D14-172GR
014-172GV
014-173GH
O 14-173GM
O 14-173GR
014-181GH/62
014-181GH/98
014-181GJ
014-181GM
014-181GM50
014-181W
014-1826H
O 14-182GM/98
014-200BE
O 14-200GA/50
1314-200GM
O 14-210GH
014-270GH/50
014-310W
014-320GH
D14-320GH/82
014-340GH/KM
D14-340KA
016-100GH
016-1006H/65
D16-100GH/67
016-1000H67A
016-1000H/79
D16-100GH79A
D16-100GH97
018-130GH
018-130GH/70
D18-160GH
D21-10GH
02T -100J
1321-101.0
021-102GH
0137.6
DG7.32

65.00
25.00
25.00
19.00
25.00
45.00
39.00
39.00
39.00
39.00
39.00
45.00
46.00
45.00
45.00
45.00
45.00
45.00
45.00
25.00
89.00
35.00
19.00
15.00
19.00
15.00
65.00
85.00
85.00
55.00
39.50
45.00
45.00
65.00
65.00
35.00
35.00
55.00
49.50
49.50
49.00
55.00
55.00
5500
85.00
85.00
85.00
55.00
55.00
65.00
59.00
59.00
59.00
59.00
59.00
59.00
65.00
65.00
76.00
75.00
39.00
55.00
55.00
55.00
53.00
55.00
65.00
65.00
55.00
53.00
59.00
55.00
39.00
65.00
89.00
55.00
75.00
75.00
76.00

110.00
85.00
85.00
45.00
48.00
65.00
69.00
65.00
75.00
60.00
75.00
65.00
66.00
69.00
69.00
65.00
69.00
69.00
65.00
33.00
45.00

DG13.2
DH3.91
DH7.11
DI -17.91
DP7.5
DP7.6
DP7.11
0813.78
F15-101LC
F16-101GM
F16-10110
F21-130GR
F21-130LC
F21-131GR
F22-11LD
F31-10GM
F31.10GR
F31-10LC
F31-1OLD
F31-12LC
F31 -12L0
F31-13GR
F31 -13L0
F31-13LG
F41-123LC
F41-141LG
F41-142LC
M7 -120W
M14-100GM
M14-100KA
M14.100LC
M17-151 GVR
M17-151GR
M19-100GY
M19 -100W
M19-101GR
M19 -103W
M23-110GH
M23 -111W
M23-11IGH
M23-11110
M23 -1I 2GM
M23-112GV
M23-112GW
M23-112KA
M23 -112L0
M23 -112W
M24-120GM
M24-120GR
M24-120LC
M24-120WAR
M24-121GH
M24-121LC
M24-121WA
M28-11 LA
M28-12GH
M28-12LC
M28-13LC
M28-13LG
M28-13GR
M28-13WA
M28-131GR
M28-132GM
M28-133GH
M31-100GH
M31-101GH
M31-182GR
M31-182GV
M31 -183W
M31 -184W
M31-184GH
M31 -184P31
M31-185GHNR
M31 -186W
M31 -190tH
M31-190GR
M31-19OLA
M31 -190W
M31-191GH
M31-191GR
M31-191GV
M31 -191W
M31 -192W
M31-195GH
M31-210GH
M31 -220W
M31-270GY
M31-271 P31
M31-271GW
M31 -271W
M36 -12W
M36-141 LA
M36-141 LG
M36 -141W
M36-17OLG
M3B-100GR
M38-101GH
M38-103GR
M38-113GH

45.00
45.00
95.00
43.00
33.00
35.00
45.00
35.00
49.00
55.00
55.00
55.00
55.00
79.00
53.00
65.00
65.00
65.00
65.00
85.00
65.00
65.00
65.00
65.00

160.00
160.00
155.00
19.00
45.00
55.00
45.00

175.00
175.00
55.00
45.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
55.00
59.00
59.00
59.00
59.00
55.00
59.00
59.00
49.00
55.00
55.00
49.00
49.00
49.00
49.00
55.00
55.00
55.00
55.00
55.00
58.00
53.00
55.00
65.00
65.00
65.00
69.00
69.00
55.00
55.00
55.00
59.00
59.00
59.00
55.00
59.00
59.00
59.00
59.00
59.00
65.00
65.00
65.00
65.00
75.00
75.00
75.00
75.00
75.00
66.00
65.00
65.00
85.00

LINE OUTPUT
TRANSFORMERS

DECCA 100 7.95
DECCA 1700 MONO 9.55
DECCA 1730 8.95
DECCA 2230 8.25
GEC 2040 8.95
GRUNDIG 1500 15.45
GRUNDIG 5010-6010
2222.5011-6011 13.48
ITT CVC20 8.20
ITT CVC30 8.25
PHILIPS G8 8.50
PHILIPS C9 8.99
PHILIPS G11 13.39
PYE 725 10.95
RBM T20A 12.40
TANDBERGE 11.15
TELEFUNKEN 711A 11.15
THORN 1590 9.50
THORN 8000 9.20
THORN 9000 9.95
THORN 9800 22.40
THORN MAINS
TRANSFORMER 3000/3500 9.70

BIT MULTWIJERS
ITT CVC20
ITT CVC30
PHILIPS G8550
RANK T20A
THORN 3000/3500
THORN 8500
THORN 9000
UN IVERSAL TRIPLER

6.35
6.35
6.96
6.91
7.57
5.30
8.00
5.45

REPIACIIMMT MACTROLYTIC
CAPACITORS

DECCA 30 (400-400/350V) 2.65
DECCA 80/100 (400/350V) 2.99
DECCA 1700 (200-200-400-350V) 3.55
GEC 2110 (600/300V) 2.25
ITT CVC20 (220/400V) 1.80
PH I LIPS G8 (600/300V) 2.25
PH I LIPS G9 (2200/63V) 1.19
PHILIPS GI 1 (470/250V) 2.33

M38 -120W 65.00
M38-120WA 65.00
M38-121GR 65.00
M38-121GHR 65.00
8138-1211A 55.00
M38-121WA 65.00
M38-122GH 65.00
M38-122GW 55.00
M38-140LA 65.00
M38-141LA 65.00
M38-142GR 55.00
M38-142LA 65.00
M38 -340P31 65.00
M38-341GR 85.00
M38 -341P31 65.00
M38 -344P39 65.00
M40 -120W 59.00
M43 -12G M/01 MOO
M43 -121G/01 65.00
M44-120LC 65.00
M44-120GR 65.00
M47-25GR/22 65.00
M50-120GH 55.00
M50-120GR 65.00
M50-120GV 65.00
M50-120LC 95.00
M61-120LC 75.00
M61 -120W 75.00
S6AB 45.00
SE4/D-P7 45.00
SE42BP31AL 55.00
SE428P31 55.00
SE52AP31AL 55.00
SE5Fp31 55.00
T937 65.00
7948N 65.00
T948H 65.00
V3191 59.00
V4150LC 55.00
V4254B 65.00
V4274GH 65.00
V4283W 65.00
V5002LD 66.00
V5004GR 59.00
V500410 59.00
V6001GH (M00
V6006GH 03.00
V6007DP31 59.00
V6007GW 65.00
V6008GH 69.00
V6009W 65.00
VBO34WA 69.00
V604CLA 59.00
V6048F 65.00
V60481 49.00
V6052GH 65.00
V6052GR 65.00
V6064BLA 65.00
V60648631 53.00
V6064CLA 55.00
V6069GH 55.00
V6070631 49.00
V7016A MOO
V7030 59.00
V7031GH 59.00
V7031/67A 59.00
V7035A 49.00
V7037GH 45.00
V8004GR 65.00
V8006GH 65.00
V8010A 65.00
1CP1 15.00
1CPB1 15.00
2861 9.00
3861 13.50
4EP1 30.00
3H/OBM 55.00
5861 9.00
5BHP1 30.00
5BHP1FF 30.00
5BHP31 30.00
5CP1 10.00
6EP7/S 39.00
13861 13.50
13864 17.50
17DWP4 25.00
32J/1085 69.00
88D 15.00
89B 15.00
89D 15.00
891 15.00
1273 39.00
1564 39.00
1844 45.00
55451GM 75.00
9442E1 80.00
95447GM 75.00
95449GM 75.00
7709631 79.50

SPARSE IL AIDS
FOAM CLEANSER 0.79
FREZE IT 0.82
SOLDA MOP 0.64
SWITCH CLEANER 0.79
W040 1.25
PUSH PUSH MAINS SWITCH
(DECCA. GEC. RANK, THORN
ETC) 1.02
PYE IF GAIN MODULE 8.99
ANODE CAP (27KV) 0.69

SOLDERING EQUIPMENT
25W Antex Iron 4.59
Weller Instant Heat Gun 11.30
240V Weller Marsman 4.74
1/2 Kilo Solder60/40 6.95

POTENTIOMETERS
STANDARD VERTICAL POTS 0.12
MIN. VERTICAL POTS 0.12
STANDARD HORIZONTAL POTS

0.12
MIN. HORIZONTAL POTS 0.12
CONVERGENCE PRE-SETS 0.30
SLIDERS LOG 0.48
SLIDER LINEAR 0.48

PURR BUTTON UWE
DECCA. ITT, CVC20 6 WAY 7.95
ITT CVC5 7 WAY 10.19
PHILIPS G8(550)6 WAY 14.40

VARICAP TUNERS
ELC1043/05 MULLARD
ELC1043/06 MULLARD
U321
U322

8.65
8.55
5.25
8.26

20MM ANTI SURGE FUSES
100MA-800MA 15pS.eh
1A-5AMP 129484014

20MM QUICK 61.0W FUSES
100MA 8p each
200MA-5AM P Sp each
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Inland World -Surface
£10.80 £11.65

PAYMENT
ENCLOSED:

Europe -Air World -Air
£16.30 £24.40

Cheques should be made payable
to Amateur Radio. Overseas payment
by International Money Order, or
credit card.
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CREDIT CARD PAYMENT VISA

Postcode Signature RE0784

80 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1984



ONE
NIGHT'S
WORK

A dual purpose Logic
Probe

This addition to your test gear is a
useful logic probe for checking
CMOS & TTL groups and was

designed and built by C. Oddy

I searched through various magazines
for the circuit diagram of a full function
logic probe that gives a true picture of
the logic state for both CMOS and TTL
families but, having no success, decided
to produce the 'home -brewed' probe that
is described in this article.

However, the logic thresholds for TTL
and CMOS are quite different and this
circuit uses two pairs of references for
CMOS and TTL logic thresholds so
giving a true picture (see figure 1).

As well as displaying the high and low
states a 'floating' indicator is also
included to show particularly open
circuit or fault conditions.

The probe also includes the usual
'pulse' indicator which operates on both
rising and falling edges, also operating a
'memory'latch. It is capable of working to
the full CMOS speeds and will 'catch'
pulses to at least 300 nanoseconds.

The circuit will, believe it or not, fit
inside a GSC Probe case (which are very

good to handle) and the prototype was
built on Veroboard.

Circuit operation
The circuit diagram is shown in Figure

2 and operates as follows: The
thresholds for the two logic facilities are
set up on two resistor dividers and are
selected by a slide switch (S1). These
form references for two comparators of
an LM339 quad comparator (IC1).

A further potential divider adds bias to
the input so that when the probe is on
open circuit the 'float' LED is enabled.
The respective voltages are shown in
Figure 3.

The remaining two comparators of IC1
are used to drive the 'high' and 'low' LED
indicators, using part of the TTL refer-
ence to bias the inverting inputs at 2V
and the 'float' state is detected by
NANDing the high and low outputs with
IC2a.

The high and low outputs are then

stretched by two monostables, formed
around IC3a,b and IC3c,d to a visible
length. The stretched signals are then
ANDed by IC2b to generate a pulse
signal (whenever there is a logic change,
both outputs will be high for a short
time). This pulse signal is used to drive
the 'pulse' LED and to set an RS latch
IC2c,d the output of this latch drives the
'memory' LED.

The latch is cleared by a touch switch
(S2) on the side of the probe case, this is
far more convenient than a cumbersome
push button switch which takes up a lot
of room.

A simple regulator circuit (Figure 3) is
used to maintain an approximate 4V
supply to the LED's so that they maintain
a constant brightness at all voltages.
Unfortunately, TR1 may have to dissipate
300mW if a pulse train is fed to the probe
on a 15V supply (ie three LED's on at
once), hence a small heat sink needs to
be fitted.

1/6V
2.0V

TTL (5V) CMOS (5-181/)

70% Vcc

FLOATING Float bias- - ------------ ---------
30% Vcc

0.8V
0

0

Fig 1 The different thresholds for both CMOS and TTL families
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ONE NIGHTS WORK
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Fig 2 The Logic Probe circuit diagram
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ONE NIGHTS WORK
D1 gives brute force reverse polarity

Pprotection and C1, C2 decouple the
supply voltage.

Most of the components are
straightforward to obtain, all should be
as small as possible to fit inside the
specified case.

The exception is TR1 which really has
no equivalent because it has to be metal
for best heat transfer to the heatsink. The
heatsink was machined from a small
aluminium block to fit inside the end of

the case so as not to use valuable space
and it does not make the case 'top heavy'.

The touch switch (S2) is made of two
cage jacks which just protrude the side
of the case. These are mounted by
drilling 'push -fit' holes and then fixed
with a small amount of glue.

Fig 4 The regulator circuit

Vcc

Vied

oV

Resistors (all 1/4W, 5%)
R1 1K2 R14 180R
R2 1K R15 120R
R3 330K R16 4K7
R4 180K R17 180R
R5 1K R18 1M
R6 8K2 R19 470K
R7 3K3 R20 1M
R8 2K2 R21 470K
R9 12K R22 4K7
R10 15K+1K R23 150R
R11 12K R24 10M
R12 4K7 R25 4K7
R13 4K7 R26 220R

Capacitors
Cl 1uF/35V Tantalum bead

PARTS LIST

C2 100nF Monolithic
C3 120pF Polystyrene
C4 100nF Monolithic
C5 120pF Polystyrene
C6 100nF Monolithic
C7 10nF Monolithic

Semiconductors
D1 I N4004
D2 5V1 400mW Zener
D3 3mm Red LED
D4 3mm Yellow LED
D5 3mm Green LED
D6 IN4148
D7 IN4148
D8 3mm Green LED
D9 3mm Yellow LED

Semiconductors
TR1 2N222A
TR2 2N2907 (BC308)
TR3 BC108 (BC238)
TR4 BC108 (BC238)
101 LM339
IC2 4011
IC3 4049UB

Others
(AMBIT EQUIV)
Probe case GSC CTP-1, No 10-0003 (or
RS 508-217)
Miniature DPDT slide switch (S1)
2 off Cage Jack CG1 for touch switch
(S2) (Ambit Stock Nos 10-06001 (2,3)
IC sockets, heatsink (TR1)

C. M. HOWES
COMMUNICATIONS

FUN TO BUILD KITS BY MAIL ORDER

139 Highview, Vigo, Meopham,
Kent DA13 OUT

Tel: Fairseat (0732) 823129
Enjoy the satisfaction of building your own quality equipment with one of our kits.
All kits come with a ready drilled and tinned PCB that has the component locations screen
printed on it for easy assembly, all board mounted components, and full, clear instructions. We
like to think that our documentation sets our kits apart from the rest.
Building is straightforward and fun, so chose a worthwhile project from our expanding range: -

ADD SOME

PUNCH!
AP3 AUTOMATIC SPEECH PROCESSOR
Add more "punch" to your signal with this excellent processor. This is the unit described by
Dave, G4KOH in the September edition of "Ham Radio Today". We have sold hundreds and
hundreds of these, with many customers coming back to buy a second, third or even fourth unit
for use with their other rigs. They work well and sound good.
*Automatically adjusts to the level of your voice to give precise clipping levels.
*Four selectable clip levels in approx. 6dB steps.
*Automatically turns itself off when not in use.
*9 or 12 Volt operation, onboard voltage regulator.
*Suitable for high or low impedance mics (will even work with an IC251 etc. with a simple mod,
we can give you details).
*Simple to build, with only one adjustment for output level to make.
*Full instructions. parts list, circuit etc.
Kit C14.80, assembled PCB module 019.130
DcRx DIRECT CONVERSION COMMUNICATIONS RECEIVER
This kit is reviewed in the May issue of "Shortwave Magazine" by G3RJV. The article says a lot
more than we can in this space. Suffice to say these are very popular with both beginners and
experienced operators.
*Single band versions for 36, 10 and 14MHz.
*12 Volt operation.
*1 Watt output into an 8 ohm 'speaker or 'phones.
*Only one adjustment to make to align the module.
*All coils ready wound for repeatable results.
*Balanced FET mixer, FET VFO.
The unit only requires a couple of 50pF tuning capacitors by way of external components to
function. We can supply suitable air -spaced devices at £1.50 each while stocks last. DOI: Kit
£13.95, assembled PCB module (aligned) C111.90.
Don't be put off by the low price, this receiver works well and is capable of world-wide
reception.

PA/15 2M UNEAR AMPLIFIER 15 Watt
Do you have a 2M hand-held that could do with a boost? Suitable for mobile or base station use
this unit will give a 10dB gain with any hand-held having up to 11/2 Watts output. Easy to build.
with preformed inductors for simplicity. this unit is also suitable for 1 Watt SSB rigs. An RF
switched (or PTT operated) change -over unit is available type C01, see below.
PA2/15 Kit 018-90, assembled PCB module 022.80

PA2/30 2M UNEAR AMPUFIER 30 Watt
This unit gives approx 8dB gain for use with an IC202. FT290 etc. It puts out a clean signal with
margin against overdriving with these popular radios. The PA2/30 includes preformed
inductors and RTFE output trimmers for good performance. 136 Volt operation. The C01
change -over unit can be used with this item.
PA2/30 Kit £22.90, assembled PCB module £26.90

CO1 RF or PTT SWITCHED CHANGE -OVER UNIT
This unit is designed to switch a linear. preamp. or both in and out of line. Suitable for all bands
160 to 2M, with an RF sensitivity of 1/2W for switching. Will switch up to 100W RF output from a
linear, 25W max from the rig. Suitable for many uses apart from switching our PA Series
Linears.
KR £8.90, assembled PCB module 011.90 (includes a switched bias output on TX and
provision for a TX LED indicator).

XM1 CRYSTAL CONTROLLED FREQUENCY MARKER
This very useful piece of test equipment is reviewed in the June issue of ''Amateur Radio". A
good quality design, this calibrator will help you meet the amateur licence frequency
measurement requirements, it can also be used to calibrate almost any receivers' dial. Check
that digital display is telling the truth. they often don't! The XM1 has marker outputs at 1MHz,
100kHz, 25kHz and 10kHz intervals, these are usable from longwave up to 70cm. This design
features a pulsed ident facility that enables you to distinguish markers from off -air signals on
crowded bands. A worthwhile addition to the shack.
KR C15.60, assembled PCB module £19.60

ST2 CW SIDE -TONE UNIT or PRACTICE OSCILLATOR
The ST2 provides a nice soundig sinewave note. eiter from your key, or from the output of your
rig by RF sensing. The unit will work with positive or negative keying. up to 15 volts, and by
direct connection to the antenna feeder of an HF or 2M rig up to 25W. The unit can also function
with a pick-up antenna wihout direct connection as long as it is near enough to the radiating
piece of wet string or whatever. With inline connection the unit will work with QRP rigs of as
little as 12W output on the HF bands.
Kit C6.20, assembled PCB module 08.90

If you would like further information on any product, simply drop us a line enclosing an SAE, we
have an information sheet on each item. We aim to keep everything in stock and delivery within
7 days.

PLEASE ADD 60p P&P to your total order value

73, Dave, G4KQH, Technical Manager
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ICOMPUTER WAREHOUSE ifscicsief";
THE ALADDIN'S CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT

HARD DISK DRIVES
Fully refurbished DIABLO/DRE series 2.5 Mb disk drives.
DEC RK05, NOVA, TEXAS compatible.

Front load. Free stand or rack mount £550.00
Exchangeable type (via lid removal) £295.00
me3029 PSU unit for 2 drives £125.00

DIABLO/DRE 44-4000A1B 5+5 ex stock from £995.00
1000's of spares for S30, 4000, 3200, HAWK ex stock.

Plus in house repair, refurbishing service.
Call for details or quotation.

HOT LINE DATA RASE

DISTEL©
THE ORIGINAL FREE OF CHARGE dial up data base.
1000's of stock items and one off bargains.
ON LINE NOW- 300 baud, full duplex CCITT tones. 8 bit
word. no parity. 01-679 lug

EX STOCK INTEGRATED CIRCUITS MAINS FILTERSD8085AH-2 D8086 D8257-5 Cure those unnerving hang ups and data glitches caused
08202 D8271 AM2764-3DC by mains interference
74LS86 74LS112 74LS373 SD5A As recommended by ZX81 news letter matchbox
7407 2102-6 4116-3 size up to 1000 watt load E5.95

CALL SALES OFFICE FOR PRICES L2127 compact completely cased unit with 3 pm fitted
socket Up to 750 watt, -E9.99

COOLING FANS SAVE
,--;£250 SUPER PRINTER SCOOPwith our range of BRAND NEW professional ._.--------

COMPUTER 'CAB'
All in one quality computer
cabinet with integral switched
mode PSU, Mains filtering, and twin fan cooling.
Originally made for the famous DEC POPS computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and -15v
DC at 5 amps The complete unit is fully enclosed with
removable top lid, filtering, trip switch, 'Power' and 'Run'
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech, man.
Give your system that professional finish for only
£49.95 + Carr. Dim. 19" wide 16" deep 10.5" high.
Useable area 16"w 10.5"h 11.5"d.
Also available LESS PSU, with FANS etc. Internal dim.
19"w. 16"d. 10.5"11. £19.95. Carriage & insurance £9.50.

Keep your hot parts COOL and RELIABLE

cooling fans
ETRI 99XU01 Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment fan complete with *-
finger guard £9.95.
GOULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.95
BUHLER 89.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data.
MUFFIN -CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 vat
C6.25 or 110 v at £4.95 or BRAND NEW 240 v
at £10.50. 1000's of other fans Ex Stock
Call for Details. Post & Packing on all fans £1.6

BRAND CENTRONICS 739-2
The "Do Everything Printer at a price that will

NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,

ORIC, DRAGON etc. Superb print quality with full
pin addressable graphics and 4 type fonts plus

HIGH DEFINITION internal PROPORTIONAL SPACEDIJ MODE for WORD PROCESSOR applications. 80-132
columns, single sheet, sprocket or roll paper handling plus

much more. Available ONLY from DISPLAY ELECTRONICS
at the ridiculous price of ONLY E199.00 + VAT Complete with

full manual etc. Limited quantity -Hurry while stocks last.
Options. Interface cable (specify) for BBC, ORIC,

DRAGON or CENTRONICS 36 way plg £12.50. Spare ribbon
£3.00 each. BBC graphics screen dump utility program £8.50.

Carriage and Ins. £10.00 + VAT

EPROM COPIERS
The amazing SOFTY 2. The 'Complete Toolkit'
for writing, copying, modifying, and listing
EPROMS of the 2516.2716, 2532, 2732
range. Many other functions include integral
keyboard, cassette interface, serial and parallel
data i/o. UHF modulator.
ONLY £189.00 + PP £2.50
NEW 'GANG OF EIGHT intelligent Z80
controlled gang bang programmer for ALL
single 5V rail EPROMS. Copies up to 8, 27128
in typ. ONLY 2 MINUTES!! Internal LCD
display and checking routines for IDIOT
PROOF operation. ONLY £395.00 + PP £3.00
Data sheets on request.

COLOUR MONITORS
NOVEX NC -1414 -CL Fully cased brand new
14" colour monitor. Many exacting features
such as RGB TTL and PAL composite video
inputs, Internal speaker and audio amp,
"GREEN TEXT' switch for high def text
applications and matching BBC colour
scheme make this monitor ideal for the most
exacting user. Brand new and Fully Guaranteed
only £199.00 + £10.00 carr.

DATA MODEMS
Join the communications revolution with our
range of EX TELECOM data modems Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way'a skt. Units are sold in a tested
and working condition with data Permission
may be required for connection to PO lines.
MODEM 2B "Hackers Special" fully fledged
up to 300 baud full duplex, ANSWER or CALL
modes. AUTO ANSWER. Data i/o via
standard RS232 25 way 'D' socket. Just 2 wire
connection to comms line. Ideal networks etc.
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of ONLY E65.00 +
VAT + Cam.
MODEM 20-1 Compact unit for use with
MICRONET. PRESTEL or TELECOM GOLD
etc 2 wire direct connect 75 baud transmit
1200 baua receive. Data via RS232 '0
socket. Guaranteed working with data E49.95
MODEM 20-2 same as 20-1 but 75 baud
receive 1200 baud transmit E 730.00
TRANSDATA 307A 300 baud acoustic
coupler RS232 i/o £95.00

' NEW DSL2123 Multi Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 full duplex. Or 1200-1200 half
duplex modes. Full auto answer via modem or
CPU. LED status indicators. CALL or ANS
modes Switchable CCITT or BELL 103 8
202. Housed in ABS case size only 2.5" x 8.5"
x 9". £286.00 + VAT
For further data or details on other EX STOCK
modems contact sales office.

C rri n II m m 10... + AT.
A

1

GE TERMIPRINTER
A massive purchase of these desk top
printer -terminals enables us to offer you
these quality 30 cps printers at a SUPER
LOW PRICE against their original cost of
over £1000. Unit comprises of full OWERTY.
electronic keyboard and printer mech with
print face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120 column
paper, upper - lower case, standard RS232
serialinterface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates quiet operation plus
many other features. Supplied complete
with manual. Guaranteed working E130.00 or
untested E15.00, optional floor stand £12.50

PROFESSIONAL KEYBOARD OFFER
An advantageous purchase of brand new surplus allows a great OWERTY, full travel,
chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/80 full ASCII 60 key, upper, lower + control key, parallel TTL
output plus strobe. Dim 12" x 6" +5 & -12 DC.E39.50.
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X. V matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etc. pcb DIM 15" x 4.5" £2..95 Carriage on keyboards £3.00.

ASR33
I/O TERMINALS for -

FROM E 195 + CAR. (VAT
Fully fledged industry standard ASR33 data
terminal. Many features including ASCII
keyboard and printer for data I/O auto data
detect circuitry. RS232 serial interface. 110
baud, 8 bit paper tape punch and reader for
Off line data preparation and ridiculously
cheap and reliable data storage. Supplied in
good condition and in working order
Options: Floor standE12.50 +VAT
KSR33 with 20ma loop interfaceE/25.00+

Sound proof enclosure 125.00 + VAT

I I BO MONITO
5" CASED Superb little unit made by
HITACHI in ergonimcally designed free
standing case. Very high definition will display
small but readable 132 columns wide! 12v DC
opp. @ 800 ma, so ideal for mobile use.
Supplied in AS NEW condition complete with
data. Composite 75 ohm vid inp. Black & White
CRT E45.00 or Green CRT 05.00
Carr & Ins £5.00.
12" CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON- -
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply, all components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internal controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via S0239
socket on rear panel. Bandwidth 'of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed all monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14" wide by 11" deep.
Supplied complete with circuit. 240 volt AC
operation. MY E45.00 PLUS E9.50 CARR.
24" CASED. Again made by the KGM Co
with a similar spec as the 12" monitor.
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" H x 17- D x 22" W. All
silicon electronics and composite video
input make an ideal unit for schools, clubs.
shops etc. Supplied in a used but working
condition.

ORLY E55.00 PLUS E9.50 CARR & INS.

SUPER DEAL? NO - SUPER STEAL!!
The FABULOUS 25CPS TEC Starwriter

RANOtitIN Al ONLY £40 ---
Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics
offer full DIABLO/OUME
command compatability a fraction

of its or'and full control via CPM Wordstar etc Igina 1
al

printing, switchable 10 or 12 pitch. full width 381 mm paper handling with upto
163 characters per line, friction feed rollers for single sheet or continuous paper,
internal buffer, standard RS232 serial interface with handshake
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales office for more information.
Optional extras' RS232 data cable £10.00. Tech manual £7.50 Tractor feed

1E140.00. Spare daisy wheel £3.00 Carriage & Ins (UK Mainland) £10.00.

sa 00
'Many other features include bi direction_ Cost.

SEMICONDUCTOR
`GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital. linear. !C.'s triacs
diodes, bridge recs.. etc. etc. All devices
guaranteed brand new full spec. with manu-
facturer's markings, fully guaranteed,
50+ £2.95 100+ EL IS.
TTL 74 Series A gigantic purchase of an
"across the board" range of 74 TTL series
I.C.'s enables us to offer 100+ mixed
"mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all I.C.'s full
spec 100+ £6.90 200+E12.30 300+ E19.50

DEC CORNER
MOSTEK CRT 80E Brand new dual
eurocard, Z80 based VT100 PLUS
emulator with graphics etc 1E499.00
BA11 -MB 3.5" -Box, PSU, LTC £315.00
DLV11-J 4 x EIA interface E310.00
RKO5-J 2.5 Mb disk drives £850.00
PDP1105 Cpu, Ram, i/o, etc. £450.00
RT11 ver. 3B doc kit E70.00
LA38 Decwriter EIA or 20 ma £270.00
KL8JA PDP 8 async i/o E 175.00
MI8E PDP 8 Bootstrap option E73.00
DI LOG D0100 RK05 LSI 4 x RK05 disk
controller 1.50.00
MSC4804 (Emil,/ MSVI 1-LI 256k bytes
ram card £499.00
LAX34AL LA34 tractor feed E15.00
1000's of EX STOCK spares for DEC
POPS PDP11 PDP1 5 & periperhals.
Call for details All types of Computer
equipment and spares wanted for prompt

CASH PAYMENT

66% DISCOUNT
ELECTRONIC
COMPONENTS
EQUIPMENT

Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains. we have thousands of I.0 s, Transistors, Relays, Caps, P C.B s Sub -assemblies.
Switches, etc. etc. surplus to our requirements. Because we don I have sufficient stocks of any
one item to include in our ads. we are packing all these items into the BARGAIN PARCEL OF A
LIFETIME . Thousands of components at giveaway prices( Guaranteed to be worth
at least 3 times what you pay. Unbeatable value Sold by weight

5kIs E5.90 + £1.80
20 kls £17.50 + £4.75

2.5kIs £4.25 + pp £1.25
10kIs £10.25 + pp £2.25

.01 .01

t .
All pricesquotedareforU.K Mainland, paid cash with orderin PoundsStirlingPLUSVAT. Minimum order valueE2.00, MinimumCredit
Card orderE/0.00. Minimum BONA FIDE account orders from Government depts., Schools, Universities and established companies
120.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon -Fri 9.30-5.30. Sat 10.15- 5.30.
We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

rs r 32 Biggin Way, Upper Norwood, London SE19 3XF0 -LL / lc LII /IL _ Telephone 01-679 4414 Telex 27924

84 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1984



Presented b And Emmerson G8PTH

More ATV loonery as Jon G4MDU and Andy G6LTZ (complete with backpack transmitter and aerial)
try to take ATV to the masses. In front of law-abiding shoppers in busy central Milton Keynes they
performed a number of ingenious antics -- all in the name of 'self -training in the art of wireless
telegraphy1

Most AVTers make an annual pilgrim-
age to the Post House for the ATV
convention mainly, I suspect, for the
trade stands but also to listen to the
lectures and see the displays of mem-
bers' equipment.

This year was the first at the new
location at Crick, and being nearer to
London, should have been better
attended. (These words were written
before the event; we columnists have to
contend with timewarp as well ...)

European activity
Earlier this year, however, I had the

privilege to visit an ATV convention in
Germany. It is interesting how they do
things abroad.

If you are on the air with ATV you will
probably have had a few contacts with
foreign stations - in France, Belgium,
Holland or possibly Germany. Despite
this contact on the air I guess most of us
are unaware how ATV is organised in
these countries.

I believe Germany has the largest
number of active ATVers in Europe, and
like us they have a separate club. It is
known as AGAF, which translates more
or less as the activity group for amateur
television. ATV is well established in
Germany, somewhat less so in Holland
(where they have some problems with
QRM from/with voice repeaters on 70cm)
and in Belgium and France. Apart from
BATC and AGAF, there are no other ATV
clubs or groups in Europe to my
knowledge.

Entente cordiale
In view of this it is not surprising that

there are links between AGAF and the

BATC, though they were ripe for
development.

For a number of years the German ATV
club and the BATC have exchanged
publications, but contact has not gone
much further than that, which is silly
when you consider we both share
common goals and interests.

Like us the German club holds an
annual convention and this year the
BATC decided it was high time we made
ourselves known and paid them a visit.
Two volunteers, Trevor Brown G8CJS
and yours truly, offered their services
and were despatched to Bremen as
ambassadors of the BATC.

In Bremen we were delighted to find
transport and an English speaking host
waiting for us. In fact the German club
excelled itself in hospitality- everything
from transport to hotel rooms was laid
on, and we were thus able to enjoy every
minute of our all too short stay without
having to worry about domestic arrange-
ments.

Lecture topics
The venue for the convention,

however, was the modern university - in
a building which also holds the local ATV
repeater. A comprehensive lecture prog-
ramme lasting from 10am to 5pm had
been arranged, with topics which read
like the state of the art in ATV. A quick
rundown of the topics covered should
give you a flavour of what went on:

- Introduction to FM -ATV
- Reception of the Russian Ghorizont

satellite
- First ATV repeater with 12cm output
- 24cm ATV transverter from simple

modules

- Video film of the construction of the
Bremen TV repeater

- Meteosat reception techniques
The lectures were of a very high

standard, with plenty of video tape and
slide illustrations.

Adventurous display of work
Before we set out we guessed that the

convention might be different from our
British operations, and this turned out to
be true.

Commercial activities are not permit-
ted, so there was no flea market. On the
other hand there was a superb demon-
stration of members' constructions and
this put our own shows to shame. The
Germans have developed home -brewing
almost to an artform, and well-nigh every
project looked like a set -piece out of
'VHF Communications'.

Trevor enthused over beautifully
machined 10GHz horns with Gunn
diodes incorporated, while I swooned at
superbly machined and plated metal-
work for 4 tube PAs for 24cm.

Also on show were all manner of Yagi
antennas for all frequencies, many made
out of hobby brass tubing and looking
deceptively simple to copy. There were
also several combiners to link vision and
audio transmitters into a common aerial,
and some beautifully machined filters.

Not all the aerials were horns and yagis
either; several quad -loops with panel
reflectors were in evidence plus some
omnidirectional antennas based on
stacked dipole technology. For the
higher frequencies there were some
very technical slot -arrays in waveguide.

Despite the exotic nature of these
constructions the materials used were
mainly very plain. A lot of heavy -gauge,
double -sided printed circuit board was
used for cases and panels where we
might have expected to use brass or a
die-cast box.

Similarly, brass tubing as sold in model
aircraft shops was used extensively in
antenna construction, for the elements,
boom and struts. Araldite was used to
insulate the active dipole, the other
elements being soldered to the boom.
Obviously these techniques are second
nature to the Germans and might well be
copied by us.

Black boxes too
Obviously there was 'black box' equip-

ment there too; the Germans tend to
excel in RF matters and pay little
attention to the video side.

There were no electronic testcard
generators or non -camera picture
sources. We saw plenty of expensive
looking colour TVs, cameras and VCRs
but no valve monitors or old black and
white surveillance cameras! This may
have something to do with different
priorities or perhaps with a higher
standard of living. All the homebrew
projects were made of new components
and instrument cases - no surplus re-
used.

The AGAF had a club sales stand where
they sold magazines, handbooks and
stickers, and they kindly allowed us to
sell some of our wares as well. As a result
we got rid of no small number of
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ATV ON THE AIR

These happy looking chaps are
Fl EDIvl (rock -crushing signal
every UHF lift) and FlEGN.
'somewhere in France I am not
sure whose 0TH the photograph
shows. but the shack is in an
agreeable state of confusion
Just like mine in fact and. of
course. it's only by having
everything out that you can find
things when you need them

magazines, books and stickers, and even
signed up a few subscriptions. The
German club is somewhat smaller than
ours - around 850 members - but nearly
200 turned up to the convention.

UNSLEY HOOD 300 SERIES AMPURER KITS.
Ultra high quality. Mosfet output HI-Fi amplifier kits by this
famous designer. Two models of identical appearance are
available, one giving 35 watts per channel output. the other 45.
Careful design has made these amplifiers capable of superb
sound quality. The delicacy and transparency of the tone quality
enables them to outperform. on a side by side comparison, the
majority of commercial amplifiers. Building is very easy as almost
all components are fitted on easily removed printed circuit
boards. Subsequent setting up needs only a simple multimeter to
obtain the full specified performance. Both kits come with very
comprehensive building instructions.

35 Watt Complete Kit - C79.50 45 Watt Complete Kit - £83.50
Reprints of Original Articles from 'HI-FI' News' C1 no Vat.

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS
Complete record and replay circuits for very high quality low
noise stereo cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head. Switched bias and
equalisation to cater for chrome and ferric tapes. Very easy to
assemble on plug-in PCBs. Complete with full instructions.

Complete Stereo Record/Play Kit - E25.26
VU Meters to suit E2.30 each
Reprints of original Articles 75p no Val.

HART TRIPLE -PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level.
head azimuth and tape speed Invaluable when fitting new heads.
Only C4.66 plus VAT and 50p postage.
Tape Head Demagnftlear. Handy size ms operated unit
prevents build up of residual head magnetisationai causing noise
on playback C4.54
Full details of the entire range of HART products is contained in
our illustrated lists. Ask for your FREE copy NOW.
Enquiries for lists are also welcome from overseas but please let
us have three IRCs to cover the cost of surface post or 5 IRCs for
airmail.
In a hurry? A telephone order with credit card number placed
before 3pm will be despatched THAT DAY,
Please add part cost of postr. packing and insurance as follows

INLAND
Orders up to £10 - 50p
Orders £10 to £49 - El
Orders over £50 - £1 50

OVERSEAS
Postage at cost plus £2
documentation and handling

At 5 o'clock the convention turned into
an AGM and various topics of interest
were discussed. How to deal with
members who did not renew their subs?
Should double points be scored in

LINSLEY-HOOD 100 WATT POWER
AMPLIFIER

Our complete kit for this brilliant new design is the same size as
our Linsley -Hood Cassette Recorded 2 Kit includes all parts for
two power amplifiers with large heatsink area. huge power
supply and speaker protection circuit. Total cost of all parts is
C114.46 but our special introductory price for all parts bought
together is only E105.50.

'ALPS FF317U FM FRONT END'
Beautiful precision make High (Duality variable capacitor tuned
FM Front End with Dual -gate MosFet. 2 -AM Gangs and 3:1
reduction gear.

FM range 87 to 109MHz 12v 3OmA Max AGC and AFC. OUR PRICE
ONLY £3.99 INCLUDING VAT AND POSTAGE (Circuit if required
35p)

'MULLARD UHF TV FRONT ENDS'
Compact Varicap tuned modules. U322 is used in ELEKTOR
teletext decoder. U321 £9.24 inc vat. U322 C9.76 inc vat.

COMPLETE STEREO
TUNER MODULE

Three band LW/MW, FM Stereo Tuner fully assembled on PCB 165
x 85mm Supplied with Ferrite rod aerial and band switch fully
wired. Facility provided to drive tuning meter and stereo LED.
Only needs 12v DC supply. FM sensitivity 2 SuV. Price only C7.99
inc. VAT and post.

HIGH-SPEED DIGITAL CASSETTE
RECORDER

A really super buy for the computer enthusiast. These decks,
made by Burroughs, are the real thing using a capstanless
cassette mechanism to record and replay data at 10 and 30 inches
per second. The read after write head uses an NRZ system with
separate tracks for clock and data. Power supplies of 5v. -12v
and -12v are required. The front panel is fitted with a grey
Perspex cassette carrier. eject button and two indicator lights.
Control circuits contain 39 ICs on 3 PCBs. Front panel is 137mm
square and the unit is 200mm deep. These are offered in good
ex -equipment condition at a fraction of their original cost, ONLY
044.50 inc vat and postage.
Data inc circuits and layouts of PCBs 03.50

contests for mobile TV contacts? What if
both stations are mobile? Is it even
legal? Does the vehicle have to be
moving to count? Is it right to have TV
repeater outputs on 70 cm in Germany,
and can they be turned off during
openings to avoid blocking the band for
the Dutch? Why do the Dutch put out
strong TV signals but apparently never
listen on two metres?

Flying the flag
Without a doubt we found the experi-

ence enjoyable and illuminating. We
were made to feel most welcome and I

believe our visit achieved real progress
in forging international relations and co-
operation for ATV.

A Dutch contingent was also present
and we all swapped addresses and
phone numbers in order to consult each
other on matters of common interest,
such as coexistence with other users of
the 70 cm band.

We also agreed to set up a European TV
working group for standards; we now
have a start in Germany, Britain and the
Netherlands, and must establish links
with other countries too.

To sum up, it was a pleasure to fly the
BATC flag at our first international event
in recent years. I hope the Germans will
be able to visit us in due course and we
shall all descend on the Dutch at their
VHF convention this autumn!

Please Note: New Phone Number: (0691) 652894
Personal callers are always very welcome but please
note that we are closed all day Saturday

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

,

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore performance
to better than new! Standard mountings make fitting easy and our
TC1 Test Cassette helps you set the azimuth spot-on. We are the
actual importers which means you get the benefit of lower prices
for prime parts. Compare us with other suppliers and see, The
following is a list of our most popular heads, all are suitable for
use on Dolby machines and are ex -stock,
MC20 Permalloy Stereo Head. This is the standard head fitted as
orginal equipment on most decks. E5.11
IS190 Mph Seta Permalknf Mead. A hard-wearing, higher
performance head with metal capability C8.06
I1S16 Sonduet Alloy Super Head. The best head we can find.
Longer life than Perrnalloy. higher output than Ferrite, fantastic
frequency response . ,,,, .......... ,,,,,,,,,,,,,,,,,,,,,,, ,,,,, . ,,,,, ....... ,,,,, ..E9.91
M0551 4 -Track Head for auto -reverse or quadrophonic use. Full
specification record and playback head E9.73
MA481 Latest version Double Mono (2/2) record/Play head.
Replaces R484 E8.90
SPA166 Standard Mounting 2/2 Erase head. Compatible with
above or H0551 4 Track head . ................... ..... ,,,,, ........ ,,,,, .....E5.90
ME151 Non Standard Mounting 2/2 Erase head... ,,,,, ..............84.25
11524 Standard Erase Head. Semi double gap, high efficiency

E1.50
11561 Metal Tape Erase Head. Full double gap C.4.90
RS7106 Audio Visual Head. (1/2 plus top /4) £10.82
Please consult our list for technical data on these and other
Special Purpose Heads.

'STEREO AMPLIFIER MODULE'
Ready built and tested quality power amplifier module complete
and ready to use. Mains input 220/240v with power to spare for
tuner and tape deck. Size 190 x 110 x 65mm

TUNER AND PRE -AMP MODULE
Matching unit to above. Contains Long. Medium and Short wave
AM tuner. Stereo FM tuner and pre -amp with switched inputs for
tuners, tape and pickup. Complete with flywheel drive and cord
assembly. Size 4W x 220 x 63mrn
Special offer for both Hems only C16.90

All prices exclude
VAT unless stated

"`'"
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Meteor shower, Sporadic -E and Auroral
activity were all forms of DX propagation
Nell represented throughout March.
Jnsettled weather spelt disaster for any
'lopes of the type of tropospheric
openings which we were accustomed to
during 1983. There were, however,
reports of minor trop activity around the
middle of the month.

Several enthusiasts are increasing
their vigilance in Band 1 now that it is
relatively quiet with some main 405 -line
transmitters having closed completely.
This may, however, be the lull before the
storm. After this year the proposed 6 -
metre band may pose a problem espec-
ially to chanel R1 on 49.75MHz. The
remainder of the band is likely to be re -
engineered for PMR.

Graham Angel of Sheffield tells us that
since the introduction of Viking Radio on
103MHz at the beginning of April, the
police services in the Humberside area
have been relocated to 'the old BBC 405 -
line channels'. We do not have any
information regarding exact frequencies
or whether it is a trend which is likely to
spread.

Conditions during the month
At Derby extra vigilance to the south

on channel E3 proved that Spanish
signals could be seen regularly. In fact
reception was possible on no fewer than
12 days throughout March. Most signals
were via meteor shower (MS) activity and
the increased use of TVE's GTE colour
test card helped considerably with
positive identification.

The Cottbus transmitter in East Ger-
many on channel E4 was logged at least
five times and fortunately this was during
test transmission periods.

March 14th was an eventful day with at
least six countries noted within the
space of half an hour. These were: Russia

Spanish TV identification caption from Aitana
received during March

on channels R1 and R2 with a news
programme: CST (Czechoslovakia) on R1
and R2 with their RS-KH electroic test
card; NRK (Norway) operating on chan-
nel E4 using the PM5534 test card and
Kongsberg transmitter location details;
ORF (Austria) on E2a with the PM5544
carrying the usual ORF FS 1 identifica-
tion; TV P (Poland) with the dark PM5544
without identification on channel R1;
TVE (Spain) with two co -channel signals
on channel E3 consiting of the GTE
pattern with the inscription 'tve 1'
competing with colour bars carrying the
identification TVE ARAGON. The colour
bar pattern is easy to spot as it consits of
a standard display with superimposed
identification in white on a dark oval
background which has a serrated edge.

On the 6th a mystery PM5544 appeared
via MS on channel E4 at the relatively late
hour 1844. The aerials were directed to
Lopik in the Netherlands at the time and
a few minutes later Dutch programmes
fluttered up suggesting that the test card
was from somewhere a little more exotic.
A strong contender is RUV Iceland since
programmes begin late.

Evening Auroral activity affecting
Band 1 was noted by lain Menzies
(Aberdeen) on the 27th. Nothing was
positively identified but there was a
possible 525 -line signal with dark basket-
ball players presumably on 55.25MHz
(channel A2, system M). This sounds all
very interesting and other reports of this
sighting would be appreciated.

On the 24th TVE appeared via Spor-
adic -E from 12 noon until 12.30 with
colour reception of motorcycle racing
and skiing. This was the 'first true SpE of
the season' according to lain.

It's amazing what one's local signal can
hide. Now that Mendlesham channel B11
is off the air, Clive Athowe (Blofield,
Norwich) is able to resolve channel H

Alternative identification caption used by TVE in
Spain during regional transmissions

signals on a daily basis from the Radio
Telef is Eireann transmitter at Kippure
near Dublin. This is a reception path of
some 330 miles. His new aerial system for
Band III obviously helps and several
European transmitters are now more
readily received. The array consists of a
wideband 13 -element Triax covering
channels E5 to E12 and is installed at a
height of just over 62 feet.

Sporadic -E openings during March
were as follows:

Russian programmes from TSS on
channel R1 on the 7th; TVE Spain on the
9th with the GTE test card on E2; TSS with
programmes on R1 on the 20th; NRK
Norway on the 26th with the PM5534 from
Melhus (channel E2), Steigen (also E2)
and Hemnes (E3); TVE on the 27th with
the test card followed by regional news
programmes on channels E2, E3 and E4.
Signals from Ceskoslovenska Televize
(CST -Czechoslovakia) were seen via
meteor shower propagation on channel
R6.

Mystery DX
Running a receiver on channel E5/R6

often produces interesting DX. On the
12th, 20th and 29th the distinctie RS-KH
test card from CST was seen via MS while
on March 1st the East German pattern
emerged from the noise for all of 20
seconds. East Germany was seen again
on E5 on the 11th and 17th but this time
via improved tropospherics with the test
card and programmes. On the 22nd
various UHF outlets were noted includ-
ing the French -language service in
Belgium radiating the RTBF TELE 2
PM5544. At 0928G MT the 525 -line AFRTS
outlet at Shape in Belgium was received
with a colour bar pattern.

Kevin Jackson in Leeds managed to
log French transmissions at reasonable
strength from Dunkirk on channels E39
(Antenne 2 network), E42 (TF1) and E45
(FR3). From Belgium came reception of
the Flemish and French speaking ser-
vices from the Egem transmitter on
channels E43 and E46 respectively. On
the 17th French Abbeville outlets on E57
(Antenne 2), E60 (FR3) and E63 (TF1) were
seen, plus the Dutch Weiringermeer
transmitters on E39 and E45 with NOS 1
and NOS 2 respectively. Many British
stations appeared and a surprise was the
IBA Channel 4 pattern from Aldeburgh
on E30. This was floating with a signal
from Crystal Palace.

PM5534 electronic test card from NRK with
'Hemnes' transmitter identification
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Dave Lauder (Barnet) has recently
been working in Austria. He has com-
mented on the use of the monchrome
Telefunken TO5 test card used by the
ORF 2nd network. This normally carries
the identification ORF FS 2. Apparently
signals from neighbouring Czechoslova-
kia are present all the time although at a
low level.

In preparation for the 1984 DX season,
Bob Brooks of Great Sutton in South
Wirral has purchased a JVC CX610GB
multi -standard colour portable. This
should prove to be a great asset
especially if a notch filter is used to
remove the effect of strong adjacent
channel signals which is an all too
common problem during hectic open-
ings. For amateur television reception
(ATV) a Microwave Module type
MMC/435/600 converter has been
pressed into service. Bob already owns a
receiver covering 2 -metres so he can
listen to the ATV talk -back on
144.750MHz. Although his DX -TV receiv-
ers are wideband he has produced an
excellent meteor shower reception log
for March which we are featuring this
month.

DX log for March
2/3/84: CST (Czechoslovakia) on chan-

nel R1 with the CST 01 FuBK test card at
0730; unidentified programme at 0824 on
E2.

3/3/84: BR (Bayerischer Rundfunk in
West Germany) E2 on FuBK test card with
GRUNTEN transmitter location iden-
tification at 0850.

5/3/84: ORF (Austria) E2a on ORF FS 1
PM5544 at 0803.

8/3/84: SR1 (Sweden) E2 on TV 1

SVERIGE PM5544 test card at 0736; TVP
(Poland) R1 with PM5544 at 0750; SRG1
(Switzerland -German language service)
E2 with the +PTT SRG 1 FuBK at 0805; BR
E2 on GRUNTEN test card at 0835.

9/3/84: BR E2 at 0838; SR1 E2 on PM5544
at 1505.

11/3/84: ORF E2a on test card at 0820.
12/3/84: Unidentified colour bars on E2

at 0730; SR1 on E2 at 0900 with a clock
caption and 'UR' identification.

13/3/84: SR1 E2 on PM5544 at 0715; ORF
E2a at 0732 on test card.

14/3/84: TVP R1 on test card at 0736;
ORF E2a at 0740 with the PM5544.

15/3/84: CST R1 on RS-KH test card at
0722; SR1 on PM5544 at 0729 on E2; TVP R1
on test card at 0807.

16/3/84: BR on E3 from the Kreuzberg
transmitter showing a 'ZDF-ARD' slide at
0859. Incidentally, ZDF is the Second
network in West Germany and joins
forces with the 1st network of ARD
during the morning.

18/3/84: Unidentified programmes on
channel E2.

19/3/84: SR1 E2 on TV 1 SVERIGE
PM5544.

21/3/84: ORF E2a radiating the
monochrome Telefunken TO5 test card
at 0728; BR on E2 at 0748 with the FuBK
test card; ORF E2a at 0753 on PM5544
colour test card.

22/3/84: SR1 E2 at 0729; NRK (Norway)
E2 on PM5544 with MELHUS transmitter
identification at 0735; TVP R1 on PM5544
with a dark background and without
identification at 0751.

23/3/84: ORF E2a on Telefunken test
card; SR1 E2 on PM5544.

25/3/84: SR1 with the PM5544 on E2;
ORF on E2a with the ORF FS 1 test card
(PM5544).

26/3/84: SR1 at 0718 on PM5544.
27/3/84: SR1 radiating the test card at

0734; ORF E2a with the PM5544 at 0739;
TVE (Spain) on E2 with the GTE colour
test card noted during an SpE opening
from 1248 onwards.

28/3/84: SRG1 E2 at 0811 with the +PTT
SRG 1 FuBK test card.

30/3/84: ORF E2a on PM5544 at 0737;
TVP R1 on test card at 0740.

The log above, from Bob Rooks, shows
just what can be received in the early
morning period during a typical month.

Service information
Spain: We mentioned briefly last month

that Television Espanola (TVE) have
rearranged their test transmission sche-
dule and we have further details this
month. The GTE test card is now radiated
formost of the time, judging from our own
recent observations, rather than the
customary 15 minutes prior to progrmme
commencement. The test card carries
the identification TVE across the upper
portion and tve 1 in the lower segment.
The various bar patterns with local
transmitter identification seem to have
disappeared thus making positive iden-
tification more difficult.

On March 27th a Sporadic -E opening
from 1210 to 1320 produced strong and
stable signals from the Aitana transmit-
ter on channel E3. The GTE test card was
radiated until 1251 at which time a

regional studio caption appeared (see
Figure 1). The caption was poorly
positioned and attempts to correct it
failed. The camera panned around the
caption room revealing behind -the -
scenes activity. The caption re-
appeared, but this time it was more off-
centre than ever. A further attempt at
alignment finally improved the display!

France: There are at least three new
electronic test patterns in use on the
new VHF channels. These are fairly
simple designs consiting of a circle
enclosing frequency gratings and a
greyscale. The surrounding area is made
up of a cross -hatch. The new patterns
may well only be experimental ones but
they are certainly more welcome than
the ubiquitous PM5544 which seems to
be used by just about every TV network.
We hope to feature these patterns in the
near future.

Belgium: Several months after the
demise of the Wavre transmitting mast
carrying the aerials for UHF services on
E25 and E28, it seems that the channel
E25 Flemish service is now back on the
air but with reduced power.

Poland: TV signals received from the
Russian TSS network via the Gorizont
satellite are being rebroadcast from low -
power relays. Similar relays are also
operating in Hungry.

West Germany: Siiddeutscher Rundfunk
(SDR) have recently introduced stereo
TV test transmissions. Previously only
ZDF radiated such tests.

East Germany: From February 3rd, DDR:
F have been inserting station identifica-
tion every 15 minutes during programme
hours, presumably in an effort to prevent
illegal copying or re -transmission. West
Germany TV networks have included
similar inserts for some time.

Austria: On very rare occasions the ORF
PM5544 test card has been noted with the
regional identification Landesstudio
Burgenland on a black band towards the
top of the picture.

The old monochrome EBU Bar is
radiated by ORF on channel E34 from
studios in Vienna with the identification
ORF Wien.

Service Information this month was
largely supplied by Gosta van der Linden
(Rotterdam, Netherlands) and Tele-
audiovision (Munich, West Germany) for
which we thank them very much.

Fig 4 Test card received from Sveriges Fig 5 An unusual colour electronic test card used Fig 6 Electronic test card radiated by Antenna 1 in

Radio, Sweden by the Italian private TV network 'VideoBrescia' Modena. Italy Photograph courtesy of Paolo Venturi
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R WITHERS
COMMUNICATIONS
584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM)
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

AWAccess
RWC SPECIAL OFFERS VISA INSTANT FINANCE AVAILABLE TO ALL

LICENCED AMATEURS SUBJECT TO STATUS.
VIA LOMBARD TRICITY N -WALES TRUST

TRANSCEIVERS & RECEIVERS - BEST BUYSP&P

Kenpro handheld 140.150 MHz 2 watts H/Power out
includes Nicad pack & charger £159.95 £2.00

ALL AVAILABLE KENPRO ACCESSORIES IN STOCK

Hamaster FM 2025-25w 2mtr mobile £1 79.00 £4.00
FDK Palm I I -Ex Demo 6CH 2mtr H/H £119.00 £2.50
FDK Palm II -Ex Demo 6CH 70cm H/H £119.00 £2.50
Blazetone FM200-15w 2mtr PRT Shift £129.00 £3.00
Century 210-AM-FM-SSB Digital
PLL SW Receiver 0-30mhz £199.00 £5.00

Kenwood/Trio TR3500 UHF/H/H £199.00 £2.50
Kenwood/Trio TR 7950 45W Mobile £319.00 £5.00

TRIED
10 -FM?

£47.50
COMPLETE

10 METRE FM
UNMODIFIED £33.00
with RPT shift £58.00.
All parts available
seperately
ONLY 30 left! Some
seconds available,

please phone ANTENNAS - REMEMBER IT'S THE ANTENNA THAT MAKES THE STATION!

ACCESSORIES PART OF OUR EXTENSIVE
RANGE ON OFFER P&P

500mhz 7 Digit Mini Frequency Counter £59.98 £2.00
40mhz 7 Digit version of above £39.98 £2.00

Spring Silly Price Rotator Offer 50KG - Kopek Straight Through Rotator £38.95 E2.00

Oskerblock SWR 200 maximum power 2kw. Normal price £59.95
-3.5-144MHz £39.95 £2.50

Complete mod kit for LCL 2740 DNT
M40 inc 2 x XTALS, 2 x c's XTAL filter

full instructions u, £12.95 inc post.

Yaesu Mics. MH1B8, YM35, YM49, YM36. All 10% off Regular Prices
Yaesu FT102 Filters Special
XF82GA6khz AM Filter £14.50 £1.00
XF82HC 600hz CW Filter £15.00 £1.00
XF455C 500hz CW Filter £39.50 £1.00
XF455CN 270hz CW Filter £39.50 £1.00
Yaesu SP980. Ext LS with Audio Filters (£54.00) Special £45.50 £2.50
Yaesu FL110 HF Linear 10w -100w HF Special £89.00 £2.50
Yaesu World Clock QTR 24D only £29.95 £1.50
Yaesu FT1012-2 D AM Unit £15.00 £1.00
Kenwood/Trio type Mobile Mini Speaker £4.99 £1.00
Daiwa Auto ATU CNA 1001 Special Price £139.00 £2.50
Daiwa 1.2 k/watt CNW 518 Special Price £189.00 £2.50
Daiwa CN 510 Cross Needle - HF 200W £39.95 £1.50
Daiwa CN 560 Cross Needle-VHF/UHF 20W £49.95 £1.50
Daiwa 2030 30 watt FM Booster-2mtr £55.00 £2.00

PLUS HUNDREDS OF MAIN LINE ITEMS FROM ICOM, YAESU, FDK, KDK, KENWOOD,
TRIO, WELZ. DRAE. DATONG. REVCO. MICROWAVE MODULES, BANTEX ETC.

Sun KG -144 Triple 5/8 Base £29.95 £3.00
Hoxin 8/8 Mobile 88 SPECIAL £16.50 £2.00
Sun Double 5/8 KG5 Mobile SPECIAL £11.50 £2.00
Hoxin DC Grounded SPECIAL £10.50 £2.00

2mtr HB9CV £6.99 £2.00
70cm HB9CV £5.99 £2.00
10mtr HB9CV £29.50 £3.50

- All Tonna &
Jaybeam in stock

FREE
Advice on your Antenna

requirements

BRAND NEW CCTV CAMERA
Made in USA

General
Electric

* Ideal Amateur TV/Slow Scan
* 240v AC 50hz 625 Line
* BNC Video Output
* Top Quality Professional Unit
" Choice of Lens
* 12 months Warranty
* Ideal Internal Security (without Lens)

ONLY £79.00 P&P £3.00
(Normal Retail over £200.00)

Choice of Lens from £20.00 Limited Quantity
Available

-1114 EXCLUSIVE DISTRIBUTOR FOR
GW MORSE KEYS

*Solid Brass (Polished) 'made in GW LAND
* Hand Made
*Solid Slate Base
" Personal Call Sign

Plate Available.

ONLY £34.50 - £2.50 post
SAE Details
Dealers wanted

REVCO RS2000 MKI & II GEMSCAN 70

The Scanner
you can BUY

Why Wait?
Listen NOW!

RWC EXCLUSIVE
* 70 Memories

AM -FM (Narrow Band)
* 60-179mhz Continous (depending on
Model) + 380-520mhz

Modifyable 60-520mhz continous (Out
Soon)

Large Clear Red LED Readout
* Push Button Keyboard (No plastic Film)
*Various Models at Prices to suit your
Pocket

From ONLY £259.00* P&P £3.00

*Depending on coverage Required
* GAS-FET Front End Model Availble
" 12v DC + Mains PSU Built in
* Plus many many more facilities (if you buy
a Revco or a Gemscan now we can modify it
later if you wish)

RWC HAVE THE TECHNOLOGY!!
SAE Details or Phone

IN TENNR

Fth..s IS /PC I --I

hilkP S., L._ , F l, C 7- IJIR E

Travelling Jim
2m portable antenna
£8.99 ± £1 post

We are confident
you will be happy
with your Travell-
ing Jim, if you are
not you can re-
turn the Antenna
(Within 7 days) for
full refund.

THE PORTABLE ANTENNA
THEY ARE ALL TALKING

ABOUT!
Sole UK distributers. Overseas

agents required

Don't Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we
mean business when it comes to service back-up! - Phone us for your requirements.
Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities.
Please visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile
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LETTERS to
the EDITOR

Do you have an opionion to air? Do you know the answer to something which puzzles, or a tip that might help,
fellow enthusiasts? Have you something to add to a feature or review?

Your letters are invaluable in helping us to develop the magazine for you
Write to Letters to the Editor, Radio & Electronics Wod4, Sovereign House, Brentwood, Essex,

CM14 4SE. £2 will be paid for each letter published

Talks on AMTOR
Ian Wade, G3NRW, is editor of the

British Amateur Radio Teleprinter
Group's data communications magazine
'Datacom', and is available to give a talk
on 'How AMTOR works'to clubs within a
50 -mile radius of Bedford.

The talk, which is fully illustrated with
flipcharts, models and tape recordings,
starts with a brief outline of some of the
problems of conventional RTTY, then
shows in detail how AMTOR overcomes
these problems.

Interest in the mode is growing rapidly
now that more people are beginning to
understand where AMTOR's character-
istic 'chirrup chirrup' signals come from.

Club secretaries are invited to contact
me to arrange a booking. My address is 7
Daubeney Close, Harlington, Dunstable,
Beds., and evening telephone number is
05255 4760.

BARTG also organises other talks, and
supplies specialist components and
publications to those interested in all
kinds of data communication by teleprin-
ter or computer.
Ian Wade, Dunstable

ARTAC INTERNATIONAL
There can be few British radio

amateurs who have not, at some time,
been in a situation where they would
have liked to ask the station with whom

they were communicating to, for exam-
ple, call his town information centre for
details on a point of history, send a short
greetings message to a friend whom they
haven't seen for years and happened to
work in the same office or, just ask
simple route directions for a friend in the
radio shack. For British amateurs this is
designated, by the licensing authorities,
as 'third -party' and is, in general, for-
bidden!

British amateurs have to be careful to
avoid mentioning over -the -air anything
which could remotely be considered
'third -party' for fear of repercussions
from the authorities.

Australian amateurs shook off the
third -party restriction shackles some
three years ago, took a breath of the
fresh air, and never looked back.

ARTAC International would like to
hear from anyone interested in the
removal of this unnecessary restriction
on the British Amateur Radio Service.

The address is ARTAC International, 38
Wattle Drive, Watsonia, 3087, Australia.
A D Tregale, Watsonia

IT'S REALLY THE BEST
I would like to take this opportunity to

wish you good luck in the publication of R
& EW - it's really the best. Please

continue to give us information regar-
ding the amateur world.
Anthony Spiteri, Malta

SATISFIED CUSTOMER
I recently purchased a Yaesu FT 102

transceiver with the FC102 antenna unit,
and MMT 144/28MHz linear and transver-
ter, not forgetting a 2 metre antenna MV-
ZZC.

This all happened on a Thursday.
During the next few days we had the 2
metre antenna fitted up and, of course,
my transceiver and ATU were fitted to a
long wire. On the following Thursday we
came to fit the 2 metre transverter in line
(it was dead). Also, later that night, we
noticed the ATU metre was developing
condensation and was impossible to
read.

Friday, I returned the goods to where I
purchased them, Amateur Electronics
(UK) Ltd, Birmingham.

The service I received was fantastic. I

was immediately offered a new ATU or
did I wish the two new meters. It took only
30 minutes to replace the ATU and, while
waiting, was served with excellent
coffee. As for the transverter, they had
not another in stock but said they would
have Microwave Modules Ltd send me
one direct.

The following Tuesday it arrived at my
door. Excellent service.
K Wood, Tamworth

G8KBQ AVCOMM LIMITED G6HKT
25 Northload Street, Glastonbury, Somerset BAG 9H8

Tel: 0458 33145
25pf Beehive trimmer caps 5/40p
250pf min. variable caps, 1/4" spindle 50p
0.5- 6pf tubular trimmers 30p
5- 28pf tubular trimmers 35p
45pf + 45pf C808 split stator caps £1.50
5 x 13/4 Ribbed ceramic coil formers for Atu's 02.50
1000pf 10KV caps (ideal 2M linears) 50p
Electret mic inserts, 600 OHM 35p
12 -way tag strips 35p
240V AC RED neons 30p
Pack 51/4" coilformers + cans 35p
Pack asstd. solder tags 20p
Pack insulated stand off's 30p
Pack 10 cabinet feet 25p
Dummy load resistor packs 520HM 200W in silver sand £2.75
Black collett knobs, 1/4" spindle 35p
11/4" inline fuseholders 10p
PCB through plating rivets 100/20p
Universal 1/4" drive couplings 35p
125uF 350V elect. caps, 10 for £4.00
APRIL '84 LISTS. CONTAINING MANY BARGAINS 30p. ALL GOODS BY RETURN. P&P 35p up to
f5, above post extra.

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!
 LOWEST DISCOUNT PRICES

HIGEST QUALITY EQUIPMENT
FREE DIY DESIGN GUIDE
FULLY ILLUSTRATED
MICROCHIP CIRCUITRY
QUICK DESPATCH SERVICE
FULL INSTRUCTIONS

SEND SAE OR PHONE

C-TEC SECURITY, Dept REW
60 Market St, Wigan WN1 1HX
Telephone (0942) 42444

Trade
Enquiries
Welcome
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SHORT WAVE
NEWS FOR DX
LISTENERS
BY Frank A Baldwin
All times in GMT, bold figures indicate the frequency in KHz

On 90 metres
Continuing with the review

of some of the Latin American
stations transmitting on the
90 metre band ( 3200 to 3400 )
which may, with the right
conditions, be logged by
DXers here in the UK. We
commence with Ecuador.

Radio Pastaza in El Puyo is
on 3315 with a power of 2.5KW
and is scheduled from 0110
(Sunday from 1200) to 0400
(Saturday until 0300) and is
fairly often mentioned in the
SWL press.

On nearby 3325 there is a
mix of two Brazilians, a
Guatemalan and an Ecuado-
rean with the latter pre-
dominating on most occa-
sions according to the total
number of times it is reported.
The Brazilians are Radio
Liberal, Belem at 5KW and
Radio Difusora Universitaria,
Guarulhos at 1KW, the Guate-
malan being Radio Maya de
Barillas in Huethuetenango
at 1KW and the Ecuadorean
being Ondas Quevedenas in
Quevedo at 1.5KW. R Liberal
is on the air around the clock,
R Dif Universitaria from 0800
to 0300, R Maya de Barillas
from 2200 to 0400 and Ondas
Quevedenas the full 24 hours.

With that lot, a decipher-
able station identification is
imperative and this is where a
tape recorder becomes
indispensable, being used to
replay the announcement
several times in order to
confirm or conversely deny,
ones original claim.

In Huanuco, Peru, the
0.5KW Radio Ondas del Hual-
laga is on 3330 from mid
mornings and closes at 0500.
Despite the low power it is
often reported in the Amer-
ican SWL press but as one
would expect not that fre-
quently in the UK DX press.

More often mentioned are
the two Brazilians on 3335,
these being Radio Clube da
Conquista, Vitoria da Con-
quista operating from 0800 to
0300 at 1KW and Radio Alvor-
ada in Londrina which is
scheduled from 0800 to 0300
(Sunday 1000 to 0200) at 1KW.

The rarely heard Radio 27
de Diciembre sited in Villa
Montes, Bolivia has a 1KW
transmitter and may be found,
if you are lucky on 3349
working to the schedule 2230
to 0200, but on Sunday until a
variable closing time around
0015. I have never succeeded
yet with this one despite many
attempts, although I have on
several occasions logged La
Voz de Nahuala in Nahuala,
Guatemela, with a power of
1KW on 3360 from 2130 to 0230.
Likewise, the Brazilian Radio
Cultura in Araraquara on
3365, which, is timed from
0800 to 0300 at 1KW.

Slightly higher up the band
at 3370 is the Guatemalan
Radio Tezulutlan in Coban
which is a market town mainly
dealing in coffee and the
Peruvian tree bark trade.
When not in the market or
elsewhere, the staff put the
station on the air from 1100 to
1530 and from 2100 to 0230. I

have not logged them on this
channel, but have several
times heard them on the
parallel 4835 frequency. Also
being co -occupant on this
QRG is Radio Florida in
Samaipata in Bolivia at 1KW; it
closes at 0200 but is not so
often reported despite the
fact that each have equal
power.

On 3375 we have a couple of
Brazilians, the very often
mentioned Radio Dourados in
Dourados with a 5KW signal
and which closes at 0400 and
Radio Nacional in Sao Gabriel
da Cachoeira which closes at
0100 but at 1KW.

In Chiquimula, Guatemala,
there is Radio Chortis which
is on the air from 2200 to 0300
at 1KW on 3380 but unfortu-
nately more often than not
covered by the co -channel
Radio Iris based in Esmeral-
das, Ecuador, with its 10KW
signal, this latter one being a
common entry in my logbook.

As a change from the Span-
ish and Portuguese lan-
guages emanating from
South America there are the
French speaking announcers
and performers in program-

mes from RFO (R France
Outremer) in Cayenne,
French Guiana, operating on
3385 and consistently
reported by DXers. Part of the
schedule is from 2100 to 0100
(Friday until 0330 and Satur-
day until 0300). The rarely
mentioned Brazilian Radio
Congonhas at 2.5KW from
0900 to 2100 is also on this
frequency.

The Bolivian Radio
Camargo in Chuquisaca is on
3390 from 2230 to 0200 (Sun-
day until 0100) with a power of
1KW, whilst just 5KHz up the
band there is the very often
heard Radio Zaracay sited in
Santo Domingo, Ecuador,
with its 12.5KW transmitter on
3395.

This completes the 90 metre
band review.

AROUND THE DIAL

Tune around your dial or along your scales otherwise alter the
digits such that the frequencies indicated agree with those
which follow and at the times mentioned you should log these
transmissions.

AFRICA

Benin
Cotonou on 4870 at 0615,

OM with the station iden-
tification in French,
announcements, drums.
Benin is on the air from 0400
(Saturday, 0550) to 0800, from
1300 (Saturday, 1100) to 2400
and on Sunday from 0600 to
2400 continuously. The power
is 30KW. Verification is by
QSL card and the address is
BP 366, Cotonou, Benin.

Botswana
Gaborone on a measured

4848.5 at 1932, OM with a talk
in SeTswana in a transmission
of the Home Service which
uses both the local language
SeTswana and English during
the schedule 0400 to 0630 and
from 1420 (Monday to
Wednesday from 1500) to 2100.
The power is 10KW and they
do not QSL.

Central African Republic
Bangui on 5035 at 0443,

drums then OM's with a short
discussion in Sango - the
local language - more drums
in typical African style.
Verification is by letter and
the address is Radio -
diffusion -Television Centaf-
ricaine, BP 940, Bangui. The
schedule is from 0430 to 0700
and from 1630 to 2300 and the

power is 100KW. The fre-
quency can vary from 5033 to
5038 so tune around the
nominal 5035 until located.
Listen for the news in French
at 1830 or 2200 for positive
identification.

Egypt
Cairo on 9805 at 2213, YL

with a talk on the history of
Ancient Egypt in an English
programme, timed from 2115
to 2245 daily, and directed to
Europe. If you want to know
all about Amenophis III (the
Magnificent) father of the
heretic Ankenaten, or the
warrior Thutmose III then this
is the station to which you
should tune your receiver.

Cairo on 9850 at 2009, YL
with some songs backed by a
local orchestra in a musical
programme in the Domestic
Service for Europe, the Mid-
dle East, North Africa and
North America, timed from
1800 to 2345 on this channel.

Libya
Tripoli on 9890 at 1249, OM

with songs, local music dur-
ing a Voice of the Greater
Arab Homeland programme
scheduled on this frequency
from 1745 to 0430.

Tripoli on 15450 at 1946, OM
with Probe, this time all about
the history of Namibia in the
English transmission for
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Europe listed from 1900 to
2000 daily. The address given
was - Voice of Africa, 333,
Tripoli.

Morocco
Tangier on 17595 at 1435,

mixed choir with songs, local
music in a relay of the Home
Service directed to the Mid-
dle East, West Africa, Europe,
South Morocco and Maurita-
nia and timed from 1100 to
0100 on this channel.

Nigeria
Ibadan on 4932 at 0612, OM

with a newscast of local
events followed by some
announcements, all in
English.

This frequency is assigned
to the Educational Service
and the newscast would be a
relay of the Radio Nigeria,
Lagos programme. The
schedule on this channel is
not known at the time of
writing but Ibadan Domestic
Service is listed from 0400
sign -on until 2300 sign -off on
6050, perhaps these times
coincide.

Lagos on 15120 at 2120,
interval signal of drums then
OM with station identification
during an English programme
intended for Europe and
North Africa and timed from
2100 to 2200 daily.

Senegal
Dakar on 4890 at 0610, OM

with recitations from the Holy
Quran.

According to my informa-
tion this one is on the air from
0600 to 0900, from 1155 to 1600
and from 1800 to 0100 with a
power of 100KW.

South Africa
Johannesburg on 9585 at

2105, OM with a newscast of
local and African events in an
English transmission to
Europe and West Africa,
scheduled from 2100 to 2200
daily.

Togo
Tog blekope on 5047 at 0609,

OM with announcements in
French followed by OM with
songs in a vernacular. Togble-
kope is on the air from 0530 to
0800 and from 1700 to 2400 in
French and local vernaculars.
The power is 100KW and they
do QSL, the address being
Radiodiffusion-Television

Togolaise, BP 434, Lome. Lis-
ten for the English news at
2000.

AMERICAS

Brazil
Emisora Rural, Sao Fran-

cisco, on 4945 at 2124, YL with
a local pop song and OM with
announcements in Portu-
guese, then OM with station
identification at 2127.

This one is scheduled from
0800 to 0300 with a power of
2KW.

Radio Nacional, Rio de
Janeiro, on 9705 at 0035, OM
with a lutebor (football) com-
mentary in Portuguese. The
power is 10KW, schedule
unknown.

Colombia
Ondas del Meta, Villa-

vicencio, on 4885 at 0427, OM
with a talk in Spanish about
Colombian affairs. The sche-
dule is from 1000 to 0500 and
the power is 1KW.

Costa Rica
Faro del Caribe, San Jose

on 5055 at 2135, YL's with a
folk song then OM with
announcements in Spanish.
Faro del Caribe (Lighthouse
of the Caribbean) is on the air
from 1045 to 1600 and from
2300 to 0430 with an English
programme from 0300 to 0400
(Monday until 0430). The
power is 5KW.

Cuba
Havana on 9550 at 2058,

chimes interval signal then
YL with station identification
at the start of the French
programme for Europe, timed
from 2100 to 2200. This is,
however, a relay via the
USSR.

Havana on 9895 at 0711, OM
with a talk about world affairs
during the Spanish transmis-
sion for the Mediterranean
area and Africa, scheduled
from 0630 to 0730.

Direct from Cuba, but suf-
fers ORM from Hilversum co -
channel at this time with an
English programme from 0700
to 0720 directed to Asia,
Europe, the Middle East and
West Africa.

Dominican Republic
Radio Clarin, Santo

Domingo on 11700 at 2217, OM
with a local pop song in
Spanish, local music, OM
announcer. Radio Clarin is
scheduled from 1100 to 0500
with a power of 50KW.

Ecuador
HCJB Quito on 9655 at 0727,

OM with a religious talk in an
English transmission for
Europe timed from 0645 to
0830 (Saturday and Sunday
from 0700) then OM with the
station identification at 0730.

1111111111E1211111111111111

Afghanistan
Kabul on 11755 at 1909, YL

with some news of internal
affairs in an English prog-
ramme for Europe, timed from
1900 to 1930 and also logged in
parallel on 9665. Both are
relays via the USSR.

China
Xinjiang PBS, Urumqi on

5440 at 0039, OM with a talk in
Kazakh in the Home Service
programme.

The schedule is from 0050 to
0230, from 0530 to 0700, from
1200 to 1720 and a Foreign
Service transmission in Rus-
sian from 1800 to 2055.

Radio Peking on 9860 at
1559, interval signal them OM
with station identification and
the news during the English
presentation for East and
South Africa on this channel
from 1600 to 1700 daily.

Radio Peking on 9900 at
2014, YL with a talk during the
Standard Chinese prog-
ramme to Europe, North and
West Africa, scheduled from
2000 to 2100.

India
AIR Delhi on 9665 at 1957,

OM with announcements, fre-
quencies etc, then YL with a
newscast in the English trans-
mission from the UK and West
Europe which can be heard
on this channel from 1845 to
2230. Also logged in parallel
on 9755.

AIR Delhi on 17875 at 0957,
interval signal, YL with station
identification and announce-
ments at the start of the
English programme to
Australasia and North East
Asia, timed from 1000 to 1100.

Japan
Tokyo on 17870 at 0810, OM

with news about Japanese
internal events in the English
programme for Europe, sche-
duled from 0800 to 0830 daily.

Korea - south
Seoul on 9870 at 1628, YL

with a talk about Korean wild
flowers then OM with the
station identification at 1630
during th English session for
Africa, Europe, the Far and
Middle East, timed from 1600
to 1700.

Pakistan
PBC Rawalpindi on 5005 at

0049, OM with recitations
from th Holy Quran in a
transmission on the Home
Service, scheduled on this
frequency from 0045 to 0400
(Friday until 0500) and from
1500 to 1800. The frequency is
variable to 5010.

Philippines
Radio Veritas, Manila, on

9605 at 1250, OM with a talk in
the Korean programme for
Korea, timed from 1230 to
1255. Some local music and
sign -off at 1255.

United Arab Emirates
Dubai on 21695 at 1040, YL

with news of both local and
world events in the English
programe for Europe and
North Africa scheduled from
1030 to 1100. A review of the
local press followed.

USSR
Alma Ata, Kazakh SSR, on

5260 at 0042, YL with a folk
song in Russian, complete
with accordion backing. This
is Alma Ata 2 with program-
mes in Kazakh from 0300 to
1800 and in Russian from 2300
to 0300.

Radio Tashkent on 9600 at
1227, YL with the station
identfication at the close of
the Englsh transmission for
South Asia scheduled from
1200 to 1230, this being fol-
lowed by OM with the Urdu
programme to South Asia
timed from 1230 to 1300.

EUROPE

Albania
Tirana on 9500 at 0647, YL

with the news during the
English programme for
Europe which may be heard
on this channel from 0630 to
0700.
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REGULATORS
LM317T Plastic TO220 variable £1.00
LM317 Metal TO3 variable £2.00
7812 Metal 12v 1A £1.00
L036 TO3 Metal 12v L037 15v ea. 50p
7805/12/15/24 plastic 40p
7905/12/15/24 plastic 50p
CA3085 TO99 50p
LM 723 14 dil or TO99 50p
EPROMS/PAEMORIES
2764-300ns INTEL/FUJITSU £7.00
2732A-3 Ex-eqpt. £2.50
2102 500ns AM D 80p 10/£6.00
MC6810P £1.05
POWER TRANSISTORS
TI P141,142,147 £1 ea. TIP112,125,42B 2/£1

TIP35B £1.30 TIP35C £1.50
2N055 Motorola 50p 5/£2.00
2N055 Ex eqpt tested 5/£1.00
MJE3055, MJE2955 equiv ea. 50p
DISPLAYS
zFutaba 4digit clock fluorescent display
FLT -02-8 also 5 -LT 16 8J £1.50
Futaba 8 digit calculator fluorescent display
9CT-01-3L
LCD Clock display 0.7in digits
Large Clock display 1 in digits
7 seg 0.3in display comm. cathode
MISCELLANEOUS
QUARTZ HALOGEN LAMPS
A1/216 24v 150w £2.25
H1 12v 55w (car spot) £1.25
WOUND POT CORES
with adjuster unused
RM7 LA4245 3/£1.00
RM8 LA4344 2/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS
ideal for car/home alarms £3100+£2.00
12v 1.2w small wire ended lamps fit AUDI/VW
TR7 VOLVO 10/£1.00
14v 0.75w MES lamps 8/£1.00
Heat shrink sleeving pack £1.00
PTFE sleeving pack asstd colours £1.00
250 mixed res. diodes, zeners £1.00
Mixed electrolytic caps 100/£2.00
ITT CASS. RECORD/PLAY AMP.+ cct.... £2.00
Stereo cassette deck £5.00
Stereo cass R/P head £2.50
Mono head £1 Erase head 50p
Thermal cut-out 50°C, 77°C or 85°C 50p
Thermal fuse 121°C 240v 15A 5/£1.00
Vero pins fit 0.1 in Vero 100/50p
Double sided PCB pins 100/50p
10220 Micas + bushes 10/50p 100/£2.00
T03 Micas + bushes 10/50p
RELAYS 240v AC coil PCB mounting
2 pole changeover £1 3pole c/o £1.00
Varley 24v dc 4p c/o relay 80p
Fig 8 mains cassette leads 3/£1.00
KYNAR wire wrapping wire 2oz reel £1.00
PTFE min. screened cable 10m/£1.00
TOKIN MAINS RFI FILTER 250v 15A £3.00
TDK MAINS RFI FILTER 115v 15A £1.00
I EC CHASSIS PLUG/6A RFI FILTER £3.00
Epoxy potting compound 500g £2.00
Mercury tilt switch small £1.00
Min. rotary sw.4p do 1/8in shaft 2/£1.00

£1.50
£3.00
£3.00

50p

Thorn 9000 TV audio o/p stage 2/£1.00
10m7 CERAMIC FILTER 50p 100/£20
6m CERAMIC FILTER 50p
240v AC FAN 4.6in SQUARE NEW £4.00
240/115v AC FAN 4.6in SQ NEW £7.00
12v DC brushless fan reversible
2.5in sq 2in deep QUIET £9.00
BELLING -LEE 12way block L1469 4/£1

POTENTIOMETERS short spindle
2k5 10k 2m5 Lin 5/£1
500k 1in 500k log long spindle 4/£1

40KHz ULTRASONIC TRANSDUCERS EX-
EQPT. NO DATA Pair/£1
STICK -ON FEET 20/£1
TO3 TRANSISTOR COVERS 10/£1
RECTIFIERS
120v 35A stud 40p
12FR400 12A 400v small stud 4/£1.50
BY127 1200v 1.2A 10/£1.00
1N5401 100v 3A 10/£1.00
BY254 800v 3A 8/£1.00
BY255 1300v 3A 6/£1.00
1A 800v bridge rectifier 4/£1.00
6A 100v bridge 50p
10A 100v bridge £1.25
15A 100v bridge £1.25
25A 200v bridge £2.00ea. 10/£18
25A 400v bridge £2.50
SCRs
2N6399A 10A 600v £1.00
BTX95 800v 15A £1.20
35A 800v stud £2.00
70A 500v large stud £3.00
MCR106 equiv. 4a 400v 40p ea 100/£20.00
2N5061.8A 60V.8A 60v TO92 4/£1 100/£10.00
T I CV106 D.8A 400v T092 3/£1 100/£15.00
TRIACS diac 25p
TXAL228 8A 400v isol. tab 2/£1.00
20A 500v isolated ex eqpt tested £1.50
CONNECTORS
'D' 9way £1 15way £1.25 25way £2
37way £2 50way £2.50
(Ex Eqpt price per pair) covers 50p ea
D9 PCB PLUG 90 deg £1.50
AMPHENOL (Centronics) 36 way plug + skt
ex eqpt £2.50
0.1in double sided edge connector
ideal ZX81/SPECTRUM
0.1in d/sided pcb plug 24+25 way
2 pole sub min connectors ideal
control RS 466/472/488/343 5 pairs
IDC CONNECTORS
25 way 'D' socket £2.00
20 way socket (BBC user port) £1.00
26 way socket (BBC printer) £1.50
34 way socket (BBC disc drive) £2.00
40 way socket £2.00
IDC CARD EDGE CONNECTORS D/S EX-
EQPT
34 way (fits disc drive PCB) £3
40 way (fits Centronics 739 PCB) £3
50 way £3.50
WIRE WOUND RESISTORS
W21 or sim 2.5W 10 OF ONE VALUE for £1
1R0 2R0 2R7 3R9 5R0 4R7 1OR 12R 15R 18R 20R
27R 33R 36R 47R 100R 120R 180R 330R 390R
470R 560R 680R 820R 1K 1K2 1K3 1K8 2K7 3K3
10K

KEYTRONICS
332 LEY STREET ILFORD, ESSEX

Shop open Mon -Sat 10am-2pm
TELEPHONE: 01-553 1863 ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH

32way
£1.50
£1.50
radio

£2

W22 or sim 6 watt 7 OF ONE VALUE for £1
R22 1R5 9R1 1OR 12R 20R 33R 51R 56R 62R
120R 180R 270R 390R 560R 620R 1K2 2K2 3K3
3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for £1
R22 1R0 3R0 6R8 56R 62R 100R 270R 1K8 10K
W24/ or sim 12 watt 4 of one value for £1
R50 2R0 1OR 18R 68R 47R 75R 82R 15OR 200R
270R 400R 620R 820R 1K
PHOTO DEVICES
Slotted opto-switch OPCOA OPB815 £1.30
2N5777 50p 100/£261000/£190
TI L81 TO18 Photo transistor £1

TI L38 Infra red LED 2/50p
OP12252 Opto isolator 50p
Photo diode 50p 6/£2
MEL12 (Photo Darlington base o/c) 50p
RPY58 LDR 50p
1018 LDR 50p
LEDs Red 3mm or 5mm 12/£1 £5/100
Green + yellow 3/5mm 10/£1 £6/100
Flashing red 5mm 50p
Bicolour red/green 5mm or rect 50p 5/£2
DIODES
1N4151 sim 1N414B 100/£1.25
1N4148 100/£1.50
1S3740 Germanium 100/£2.00
1N4004 or SD4 1A 300v 100/£3.00
1N5401 3A 100v 10/£1.00
BA157 1A 400v Fast recovery 100/£2.50
BA159 1A 1000v Fast recovery 100/£3.50
MULTI TURN PRESETS
1OR 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K 40p
IC SOCKETS
8pin 12/£1, 14pin 10/£1
18/20pin 7/£1 100/£12 1k/£80,
22/28pin 25p, 24pin 25p 100/£201k/£100,
40pin 30p, 16 pin 12/£1 100/£6
TRIMMER CAPACITORS small
Grey 1.5-6.4pF, Green 2-22pF 6 for 50p,
Yellow 2-16pF
SOLID STATE RELAYS NEW 10A 250v AC
zero voltage switching control voltage 8-28v
DC £2.50
VARIAC 0 to 270v 12A new uncased £20
VARIAC 0 to 130v 6A new uncased £6
POLYESTER/POLYCARB CAPS
10n ax. 100/£2, 22n radial 100/£2.50, 47n rad.
100/£2.50
lu 250v Polyester C280 5/£1 100/£10
1u5 P/carb 15mm rad 100/£5.00
2u2 160v rad 28mm 100/£10
470n 250v AC X rated rad 4/£1
100n 250v AC X rated rad 20mm 4/£1
33n 250v AC X rated rad 15mm 10/£1
BEAD THERMISTORS
GLASS BEAD NTC Res @ 20 80p
250R 1K2 50K 220K 1M4
R53 THERMISTOR £2.00
BEAD TANTALUM CAPS
47u 3v, 10u 6V3, 68u 6v 12/£1 100/£6
2u2 20v 8/£1 100/£8
SMALL AXIAL CERAMIC CAPS 50V
15p 18p 22p 27p 33p 47p 68p 82p 470p 1n
10n(25v) 100/£3
STEPPER MOTOR 4 PHASE 2 9v WINDINGS

£4.50 10/£35

MIN ORDER £2.50 OFFICIAL ORDERS WELCOME
UNIVERSITIES COLLEGES SCHOOLS  GOVT DEPARTMENTS

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
50p OTHERWISE (LIGHT ITEMS)

AIL
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-Radio& BACK ISSUE SERVICE
All issues from October 1981 onwards are still available, with the exceptions of

Electronics January 1982 and February 1982. All orders must be pre -paid, the cost of each issue
being £1.00 inclusive of postage and packing. A contents index spanning the issues
from October 1981 to September 1983 is available on receipt of a stamped
addressed envelope. To ensure that you don't miss any future issues, we suggestcs====== world that you place a regular order with your newsagent or complete the subscription
order form found in this issue.

itumo&"
Ef ECTRONICS

WORLD

NOVEMBER 1983
Designs- Communications Building
Blocks (Front Ends); Poor Man's
Spectrum Analyser; Wideband FM
Stereo Tuner Module Part 2; 4
Channel Audio Mixer Part 3: Three
Digit Timer. Features - Squelch
Systems; Expansion Bus (First add-on
-A light pen); A Guide to HF Coils
Part 2; Data Brief - NE564 PLL Tone
Decoder. Reviews- Meteor 100, 600,
1000 (All -British Frequency
Counters); Personal Pearl (For text
and information manipulation)

!Electronics

MARCH 1984
Designs - Modifying the Pye PF1
Pocketfone Receiver; Communi-
cations Building Blocks (IF
Amplifiers); One Night's Work
(Audio -Amp); 200W PEP Transmatch.
Features- Sony ICF 76000 Receiver;
Data File on Op -Amps: UOSAT-B;
AKD Absorption Wavemeter; Data
Brief - Hitachi HA 1197 AM Tuner;
Oscar 10 and its Orbit Parameters;
Programmable Sound Generator (the
AY8910 family); Random Morse
Computer Program; ICOM World
Clock.

DECEMBER 1983
Designs - Poor Man's Spectrum
Analyser Part 2; Communications
Building Blocks Part 2; A 4001/4011
Tester; Continuity Tester. Features-
Inside the Sinclair Flat TV, An in-
depth probe; A Circuit Designers
Guide to Batteries; Data File on
Op -Amps Part 1; Metal Detectors in
Warfare; Data Brief 1-LM1821S Video
IF PLL Synchronous Detector; Data
Brief 2-51_6270 Gain Controlled Audio
Amplifier; An RS232C Interface for
Your Dragon 32. Reviews - ALDEN
Weather Chart Recorder Kit;
Digithurst MicroSight 1.

APRIL 1984
Designs - One Night's Work (IF
Oscillator) ; HF Linear Amplifier; The
Piano Keyer - only £5 for Perfect
Morse; Peak -Reading LED RF
Wattmeter; Speech and the
Computer - Make the Beeb Micro
Talk!; 2 Metre Tiger Antenna.
Features - Hall Effect Devices -
Exploiting Magnetisms' Effect on
Conductors; Data File - CMOS
Bilateral Switches and Multiplexer/
Demultiplexer ICs; Data Brief -TD
2002A Linear IC

Raptio&
E/err/yaks

AMATEURS HANDBOOK

JANUARY 1984
Designs - Communication Building
Blocks (Active Antennae); FAX
Receiver; RGB Interface for the
Ferguson TX -90; A Couple of Voltage
Detectors; LCD Capacitance Meter;
Cymar Q -meter (An aid to winding
coils); Zener Diode Checker; A
Drinker's Delight; LCD Display
Option for the Rewbichron II.
Features- A Novel Receiver (Sony);
Capacitors for Coupling, De -coupling
and Filtering; Data File on Op -Amps
Part 2; Farewell to Test Card 'F; A
Soundboard for the Jupiter Ace; Data
Brief - MC1377 Colour Signal
Encoder.

MAY 1984
Projects -One Week's Work (VHF/
UHF Frequency Meter); Spectrum
Analyser Update; Assembling a Logic
Probe Signal Generator; 2 Metre
J -Stick Aerial; SX-200 Relative S -
Meter.
Features - Data File - 4046B Phase -
Locked Loop CMOS IC; Hamey
HM203-4 Oscilloscope review; A
Beginners Guide to Meteor Scatter
Propagation; High & Low
Measurements - A Guide to
Measuring Outside the Conventional
Ranges

ejle=te*C=1/27 corzi

AMATEURSrAPP- HANDP,O OK

pi
FEBRUARY 1984
Designs - Switched Mode Power
Supplies; Crowbar Protection Circuit;
Switched Step Attenuator; Universal
NiCad Charger; Communications
Building Blocks (IF Amplifiers); Real
Time Calendar Clock. Features- Data
File on Op -Amps; Six Antennas from
Three Wires (Double your directions
without doubling your cost); Designers
Update (Helical Filters); Moving
Pictures from Wax - 'Phonovision';
Computers. Communications and
Applications; Data, Brief - Low cost.
wide range varicap diodes.

JUNE 1984
Projects - Microprocessor Controlled
Dot Matrix Printer; One Nights Work -
Replacement Plug-in Module for 2532
EPROM; A low-cost Frequency
Standard; Radio Frequency Bridge;
Modifying the RGB Interface for the
Ferguson TX93. Features- High Speed
Data Transmission; Trio-Kenwood TS -
430S Transceiver; ZX Spectrum Data
Transmission Program; Data File -
National Semiconductors LM Range of
Dual Audio -Preamplifier ICs; Data
Brief - MC 1648 (SL 1648) Voltage
Controlled Oscillator; HP41CX
Calculator Review

RADIO & ELECTRONICS WORLD
TO: Back Issues Department Radio
Electronics World Sovereign House
Brentwood  Essex  CM14 4SE

BACK ISSUE ORDER FORM
& PLEASE SUPPLY: (state month and year of issue/s

required) [NOTE: January & February 1982 issues not
available]

NAME

ADDRESS:

POST CODE

PAYMENT ENCLOSED:

at £1.00 each

£ -
Cheques should be made payable to Radio 8 Electronics World. Overseas payment by
International Money Order or credit card

CREDIT CARD PAYMENTID VISA
ii11111111

SIGNATURE

C P
1
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CORRECTIONS
AND MODS

Whilst every effort is made to minimise errors in diagrams we will correct these as they come to our knowledge and we also
appreciate the co-operation of our readers in notifying these.

We occasionally receive suggested modifications from readers who have constructed projects form Radio & Electronics
World and we will publish those that would interest other readers.

For example, it may be possible to extend the use of a particular item by minor circuit changes or re -arrangement only. If
this can be done for minimal cost and the idea has been proved in practice, others may benefit from the information.

Write to Corrections and Mods, Radio & Electronics World, Sovereign House, Brentwood, Essex, CM14 4SE

Frequency Meter (May, 1984 issue)
We regret the omission of the connec-

ting pads for the switch on the PCB. The
corrected foil patterns are shown here.

MICROPROCESSOR - CONTROLLED
DOT MATRIX PRINTER (June, 1984
issue)

Because in some copies of this issue a
part of the computer print-out was
illegible, we reproduce that section
below.

28 ASSEMBLER VER:l.z 27
28

0000'169856 LD R01M,S7.2481010110 :ADDRESS ACTIVE,
;INT STACK 4.0 3/p

1 ;...A3C.SPC..tD07 PPINTEP PPDCFAHME 29 0010 E6F600 LD 0211.41;2100040000 ;02 ALL 0/P
2 ,C;C.P.MOORE 2.12-?3 30 0013 E6F791 LP P3hriX42,11000001 ;PARITY.PULLUPS ON
.1 0000 31 ;sta ON
4 0000 32 0015 169508 LD PRE0,43(2)0000110; ;PRE=3.MOB N
5 ;DECLARATIONS 32 0019 E40006 LO 6.0 'CET SAU0 PATE
6 0000 34 0012 560690 AND 6.474P0 ;MAST LOW NIBBLE
7 0020 SILO EOU ;BASE OF SILO 25 00I9 E40664 LD "0,9 :LOAD BAUD FATE

0004 SILIN EOU 4 ISILD INPUT Po:HT8c 36 0022 E6F3BA LP PPE1;41.(2/1:111. ;PRE=466-50US
0005 SILOUT EOU 5 ;SILO OUTPUT POINTER 37 0025 E6F20F LD 71.415 ;15.5011S=750US

10 0006 LAETcmp Env IL4ST 2HA8 RID 38 0029 E6F102 LD TMR.42(2,0000011 ;START SID CLOCK
11 0000 39 2.036 £69806 LD IMP,41(2:00001000 ;EN SINT
12 0000 40 002E E6FFS8 LP SPL,t300
13 0000 41 0031 8006 CLF LASTCHR
14 :SET UP INTERRUPT VECTOR 42 0033 56FCFE AND FLAOS.#2(2/111111, :CLEAR OVERFLOW
15 0000 43 0036 E60420 LD 3ILIN,4SILO
16 0006 ORG 44 0039 E60520 L: SILOI,T,tSILD
17 0006 45 003C E60200 LD 2.40 ;RESET SOLENOIDS
10 0006 0040 'NAL INmESS ;SIN INTERRUPT 46 003F 160300 LP 3,80 ;RESET CONTPOLS
19 0008 47 0042 9F EI
20 0008 40 0043 211.3 SPP
21 0000 ac 0045
22 50 0045
2: 0000 51 0045
24 0000 QPC 12 5Z ;PROGRAM STARTS
25 000C 53 0045

000C 9F DI 54 :YzyLOOP4x*THIS. IS THE MAIN POLLING LOOP.
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FREE CLASSIFIED ADS
FREE CLASSIFIED ADS CAN WORK FOR YOU

We are pleased to be able to offer readers the opportunity to sell your
unwanted equipment or advertise your 'wants'.

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space. We will accept ads not on
our order form.

Send to: Radio & Electronics World, Sovereign House, Brentwood, Essex
CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be published in the first available issue on a first come
first served basis. We reserve the right to edit or exclude any ad. Trade
advertisements are not accepted.

FOR SALE
 Commodore 64 microcomputer with power
supply, Data Cassette, Joystick, Two game
cassettes, plus Introduction to Basic Part one and
users handbook, only a few months old and still
under warranty. In excellent condition £175. Philip
Cole, 20 Paultow Road, Bedminster, Bristol, BS3
4PS. Tel. 0272 632400 after 2pm.
 Techt-Ronix 453 'Scope DC-50MHz incl. manual
covers probes etc £300 or swap multimode 2M
transceiver. Ex IhcL P39 phospor monitor with
20MHz+ bandwidth, £60. QRO linear 2M pair
4CX250B's 2KV etc as per SWM design 1973, full
metered and fused, as seen £135 or swap FM
mobile rig. G8BZN QTHR. Tel: 0530 62649.
 Solar Scope model CD 523S.2. Large oscillo-
scope with manual. Very heavy. Buyer must
collect. No reasonable offer refused. This is ex -
gout and must have cost a lot to make. Band, 4
Temple Park Crescent, Edinburgh, EH11 1HT. Tel:
031 228 1569.
 A.V.O.: Taylor 45 and 45D: Mullard high speed
valve testers/Eddystone S770R VHF receiver/Hal-
licrafters S27 VHF receiver/A510 Tx, Rx and
accessories (HF phone and CW)/various valves
SAE for requirement. Hohn Baker, 13 Burrard Rd,
NW6. Tel: 01-794 0823.
 Xtal calibrator LF 10x7x7in, 5 valves, takes HC6U,
B76 Xtals, mains operation: £9. Osker block 'Dinky'
SWR, FSM, 5x11/2x1in, 2 off SO 239 sockets, 1 din
socket: £5. 'Eagle' footswitch, 3in square x tin
deep, single pole, biassed off, inc. cable: £2. 2
metres, 5/8 wavelength ring plane mobile antenna
plus boss, 30ft coax cable: £15. Meters, 100 micro
amp (2), 5mA, 15mA, 50mA; thermocouples 2.5A to
3A; moving coil, etc: £1.50 to £4. All collect, or add
postage. A W McNeill, 40 Turnpike Road, Newbury,
Berks. RG13 3AS. Tel: Newbury 40750.
 RTTY and Morse reader. 'AEA' MBA-RO with 32
character display and mains unit. Cost £170 new,
will accept £90 + £3 carriage. Tony West, 136,
Bierley Lane, Bradford, West Yorks. BD4 6AS. Tel:
Bradford 683896.
 Complete Racal Rx system comprising, RA117E
receiver, aerial tuner/protector, five position
aerial switch, synthesiser with power supply,
RA218 single side band unit, contained in glass
fronted rack system console. Sold complete with
spare valves, crystals and manual £550. Buyer to
collect. Brian Robinson Tel: 0543 74521.
 HF linear amp, PSU items 813 ceramic bases £6
pair. 813 fi I. trans 10V10A £6 each. Chokes £5 each.
Capacitors £3 each. Plate trans 3000V CT 300MA +
1290VCT 400MA oil filled 10in x 10in £18 each. All
items cont ratings. Buyer pay carr. Tel: Scotland
0955 2292 (evenings or weekends).
 Three tone buzzers 12v dc will work from 9 to 24V
on PC board 3 x 13/4in 4 terminals one common.
Very well made and all new. I have about 30 for sale
at £2 each free postage. Also still have some pots
for sale 22K lin 10 for £1. Some packs of resistors /
capacitors / transistors mixed + some other
devices 100+ £2, 95% new one or two bits might be
ex equipment. Please hurry, not much left now. D
Martin, 29 St Johns Close, Leatherhead, Surrey.
 Yaesu FT -102 AM/FM in immaculate condition
£550 ono. A Reid, 29 Thorney Flat Dr, Ayr, Ayrshire,
Tel: 0292 267679
 FT -290 two metre multi mode, carrying case, as
new, Dry batteries, £150. E Lockyear, 142 Crescent
Drive, Petts Wood, Kent. Tel: 0689 35815.
 Yaesu FRG7 Rx, good condition, £150 ono.
MM2001 RTTY to TV converter, less than year old,
£150. 12in portable TV, ideal monitor for MM2001
£35. Power supply unit 5amp £10. Prefer buyers
collect. John Raynes, 267 Pelham Road, Imming-
ham, South Humberside.
 FT901 DM £400. FV901DM £100. SP901P exten

speaker with patch £30. KW trap dipole, balun, 40M
coax cable £30. Custom built desk for above £50. A
R Cooper, 41 Kingsway Ave, Paignton, Devon TQ4
7AA. G60QB. Tel: 0803 843350.
110sci I loscope, Cossar 1035, 6MHz, dual beam. In
working order, £10. Buyer collects. A Dolby, 32 First
Ave, Walton -on -Thames, Surrey. Tel: 0932 225694.
 Collectors Item: HMV 650, 10 valve table grand
broadcast receiver. 5 bands, LW, MW, 3 SW, 107.0 to
4.85 metres. With service manual. Circa 1937. All
fixed valve capacitors have been replaced some
years ago. Shortage of space compels me to seek a
good home for this Rx. Offers when seen, or
exchange for something useful in radio shack. Tel:
0875-610778.
 Eddystone 960 solid state HF receiver plus
manual, £100. Also Eddystone 770R VHF receiver
plus manual, £80. Tel: (084428) 448.
M16K ZX81 with inverse video, full travel professio-
nal keyboard and Aszmic built in assembler/moni-
tor, set in Eprom 144 x 255 hires graphics/file
handling etc. All manuals, leads, PSU, £70 ono. All
offers considered. Tel: M Welch, Disley 3937 after
4.30pm.
 Atom programs. Utility commands, space attack,
word proc., M/C monitor, Morse practice and many
more. SAE for full list. Progs. C £4 each. Also: some
practical low cost mods and extensions for the
Atom, eg extra memory, Eprom program etc. SAE
for list. Dave Locke, 45 Rhymney Court, Thornhill,
Swmbran, Gwent. NP44 5SG.
 Transformers oil filled 110V -230V primary 500 0
500 secondary 425 VA £8, 320 0 320 130 mA 6.3V 6A 5V
3A £5. Choke 5H 600 mA £5, Choke 13H 120 mA £3.
Collect, or carriage extra. L R K Gregory, The Well
House, The Downs, Herne Bay, Kent. CT6 6JP. Tel:
02273 4774.
 Two Ampex reel to reel tape recorders £25 plus
carriage. Both need some attention so only
suitable for someone prepared to give this
attention. 20X 1800ft Ampex 1/4inch tape £1 per reel
plus carriage. P Rae Shepherd, 5 Barnard Close,
Chislehurst, Kent BR7 6PQ. Tel: 01 467 2023.
 Ultra violet PCB case, PCB drill and jig saw, stand
and PSU as new. £80 ono. Mr Cox, 6 Birchwood
Drive, Heathfarm, Shrewsbury. Tel: 987 27606.
 ZX81 + 16K Ram. As new, all leads, manual,
several tapes, offers. Wanted - Pye PF1 Tx/Rx wkg
RBO or simplex freqs. 34 Cornbury Crescent,
Downhead Park, Milton Keynes, MK15 9AS.
 ZX81 + 16K Ram. With programs and all leads and
manuals, including loading aid book, offers.
ORIC1 48K Ram with leads and manual and
programs offers. Chatter Box and Big Ears speach
control system, new -offers £40 each. J Taylor, Tel:
0689 35353, evenings only.
 Icom IC22A two metre FM transceiver. SW/1SW
output. R0 -R7, S10, S14 -S21. Ideal for new licensee
£70. Write to Simon Luttrell, 358-360 Camden Road,
Islington, London N7 8LT.
 DST 100. 50KHz to 30MHz with speaker and
circuit details £65. Buyer collects. T R Salkeld, 8
Milne Street, Castleton, Rochdale, Lancs. OL11
3AN. Tel: 0706 345650.
 Sharp MZ 700 computer. Built-in data recorder
plus assorted games software £200. Mini sensory
chess challenger £20. Datong Morse tutor £50.
Consider Px for FT77, FRG7/7700 or similar, or dual
trace scope in good order. Also require freq.
counter and assorted test/construction gear
W.H.Y? No sensible offer ignored! Your UHF/VHF
multimode also considered. Can collect/deliver
anywhere in Northern England/Wales. Tel: Arthur
on Halifax 0422 68021, Evenings after 8pm or
weekends.
 Telequipment S32A 'Scope (10MHz) in nice
condition, just been realigned, £45. Handbook and
circuit availabe. Tel: Leeds 0532 866897.

 Robot 400 slow scan TV converter. As new £350.
Tel: Ron, 01-462 2222.
 HRO 5T Receiver with mains PSU and complete
set of nine general coverage coils 50KHz to 30MHz
in container (wooden) clean working condition
with handbook £60. Buyer to collect or will
exchange for Trio 9R-59DS with handbook and
speaker or B40 and handbook. Mr K PUllen, 210
Hollett Rd, Penfilia Est. Treboeth, Swansea. SA5
9ER.
 H/B 70cm Linear, 4CX250,selfcontained PSU,
some 10 years old but still produces the power,
complete with MM 28-432 transverter and leads.
£95 or exchange 2M FM mobile. Slim crank up, tilt
over, mast 22ft-38ft wall mounting £130. Ham 'M'
rotator will hold and turn anything, with 60ft
control cable £90. Tel: Jim, 0202 518828.
 Daiwa search 9 two metre FM receiver. VFO for
144 to 146 MHz. Xtal for Uosat. Two months use
only. As new in box. £35. Contact G1ERM on 0297
33068, evenings.
 Of interest to collectors, Vintage and early Post
War radios. Some working most for restoration.
Also valve tester, needs re -letters, mikes, spare
parts. Hundreds radio mags 1968 to date. All must
go in one collection due to shortage of time.
Moving to new QTH. Inspect collect. You require
van or large car. No reasonable offer refused.
Please Phone or write: Charles Hooper, 63 Sandy
Lane, St. Ives, Ringwood, Hants. BH24 2LE. Tel:
Ringwood 5717.
 Marconi 801Sig-gen 10-470MHz AM/CW, good
worker + manual £100. Normende UHF sweeper,
good worker, no manual, £100. Marconi 1101 VHF
sweeper + manual, working but needs some
attention £70. Solartron Autorange DMM bench
type + manual, excellent condition, £50. Eddys-
tone 770Rx with manual, non worker but complete.
Needs tuning cap, £30 or exchange any/all for
good solid state, dual beam, delay TB, 20MHz
oscilloscope, plus manual. 2N5179 transistors,
new, full spec, 65p each, 10 for £6, BB105B
varactors as above, 10p each, 10 for 75p. Hundreds
bought to obtain matched sets. Must sell
remainder. Lewis, 1 Wilton Terrace, Pelynt,
Cornwall. Tel: 0503-20832.
 Sony I CF -2001 communication receiver,
Keyboard entry, in good workiong condition;
operating manual and mains supply unit included.
Owner needing cash to upgrade to advance
model. Will consider sending by COD to buyer. £99
ono. Yusof Choksy, Tel: 0224 26277 ext 35 (office
hours).
 Yaesu FT 1012D Mk 1 mike, fan dc -dc converter
dc leads manual, £400 (no offers) also Video Genie
EG3003 with internal cassette deck and accom-
panying software, £250 ono. Gareth, Tel: 061 766
3466.
 Yaesu FT707 transceiver, FP707 power supply
FV707 antenna tuner unit. All in good workiong
order, £490. Brian G1D1J. Tel: 061 865 2955.
 Codar AT5 with power supply, £25. 20m (new),
15m, 10m, Reyco traps, £25 the set. Hatfield RF
bridge LE300A, £15. Collector's surplus Morse
keys (over 50 available), list sae plese. Adana 5 x 3
printing machine with type (needs new rollers),
£40. G3IRM, 2 Briarwood Avenue, Bury St
Edmunds, Suffolk I P33 3QF. Tel: (0284) 4318.
 Exchange my new !corn IC24G 2M synth. mobile
rig with two mounts, power leads, and Bantex Vri
whip, perfect working order for any 40 or 40/80
track single sided disc drive 51/4 inch, suitable for
BBC model B. Must be perfect working order. Paul
Martin, 3 Birch Close, Broadstairs, Thanet, Kent.
CT10 2N F. Tel: Thanet (0843) 61448 or 20592.
 Standard C8800 2M FM synthesized Tx/Rx
1W/10W. Complete with mobile mount and original
packing, £170. Tel: Taunton (0823) 54826.
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FREE CLASSIFIED ADS
FOR SALE

E Sansui 317 65 Watts channel, mint, £80. Mamiya
645. 80mm, 45mm lens. Spare insert lens hoods,
£300. Exchange double beam modern scope and
signal generator. Tel: Bishops Stortford 504231.
 FT1012D Mk III fan. Mint condition. FC707 ATU.
Both with boxes and manuals, £410 and £60
respectively. Will swop with cash difference for
Sol idstate general coverage Tx/Rx. Clive, Tel: 0279
28857.

MBrand new unused IC720A. All filters fitted, 9
band gen coy rcve. Sell for £725 or swop for mint
TS430S. Would consider mint TS830s with ATU.
Others considered also. T Waters, 42 Tregundy Rd,
Perran Porth, Cornwall. TR6 OEF. Tel: Perran Porth
2547.

II1Trio R1000 receiver 100KHz-30MHz with Trio
SP100 speaker, immaculate and in original
packing, £245. Grundig 2100 receiver with SSB,
coverage 150KHz-30MHz in 14 wavebands also
VHF FM 88-108MHz, £110. 144MHz linear amplifier
100watt output for 10watt input, with integral
receiver pre -amp and auto switching, £75. Heath kit
SB220 HF linear amplifier, 2KW, PA's 2x3-500Z's,
£450. Bird Model 43 Thru-line wattmeter (commer-
cial) complete with 50H, 250H 1000H and 25C
elements, offers. Hitachi closed circuit camera
with Cosmicar 8.5mm lens, £70. Crofton CCTV
monitor type TVM10, offers. Computer PSU 13.8V

9amp protected £25. Mike, Tel: 0772 635560
anytime.

S Army electrical dummy load DA-140/AP.
Made by Bird Electronic Corp. 500 500W 2-1400MC
with meter and thermocouples, no manual £50,
ono. 3KW XFMR 240v to 120u primary shorted but
has good case for rebuilding. Make offer. Collect
or pay carriage please. Chris Beachy, Gull
Cottage, Kelsale, Saxmundham. I P172NN.
IlYaesu FRG7 receiver excellent condition with
manual sell £110 or exchange for Epson printer.
Tele Pontypool 58108.

MTwo HF rigs. Trio TS 510 with optional CW filter,
fair condition, some spare valves including PA
£135 ono. Argonaut 509 immaculate only £195 for
this much sought after CRP rig. Tel: Dave. Tring
4948.
E Sony HF receiver. 29-1MHz bands. Digital/ana-
logue readout, also covers FM broadcast band.
Very good condition. Tested at local radio club and
described as not bad at all. Require at least £175. A
snip not to be missed. Phone for more details.
During working hours phone 0502 513295 or at
home 0502 68021, Paul Johnson G4RMT not QTHR
126 Crestvien Drive, Lowestoft, Suffolk. NR32 4TN.
MCossor dual beam scope, needs repair to
channel 'B' amp. £9 ono. Chris Ball, 11 Gordon St,
Sutton -in -Craven, Keighley, W Yorks. Tel: 0535
36784.
MGrundig Satellite Model 3400 Professional. £195.
Complete with handbooks circuit diagrams. Tel:
0939 32714.
11Radio Junk. Quantity of World War II and later
items FREE to worthy cause such as club jumble
sale. You collect, from Croydon area. Phone 01-688
8988.
E For Sale. Bearcat scanning receiver 220 VHF,
UHF £125. Wanted. Realistic PRO 2002 scanner 50
channel or similar. Also 70cm 24cm Receive TV
convertor. Phone 0273-516801. G8RHU.
MMicro headset as used by pilots and NASA. Wear
over the ear (or clipped to spectacles). Very light.
Complete with box of ear pices. Original cost of
over £100. As new conditon £50 ono. Also Radio
Shack 4 channel scanner. Needs mending £15. Two
2M FM handsets (KP-202 6 channel) C/W leather
cases and rubber aerials and one charger. £45 the
pair. Teletype ASR 33 C/W stand and paper tape
punch/reader. £20 ono. If interested in any of the
above, phone Mark Templeman on 0225 23276 after
6pm weekdays or anytime weekends.
OlUpgraded ZX Spectrum £120 plus programs for
sale. Good condition up to 50 different programs

very low price. Ting Ho, 61 St. Clements, Oxford
OX4 1AH. Tel: 246424.
MTH° TS51S HF Tx/Rx with PS515 £185.Yaesu FRG -
7 gen cov Rx, mint. £135. 2mtr converter 28-30MHz
I/F £8. Widespace variable 250pF, ideal for linear
£15. AVO model 8, MK5, mint, 12 wks old. unused,
£95. M B Worvill, 97a Albion Rd, St Peters,
Broadstairs, Kent. Tel: Thanet (0843) 69068.
E Yaesu FT one general coverage HF transceiver
with extras as new including auto keyer unit, CW
filter RAM board, with scanning MIC, and brand
new FC 902 ATV. Cost new £1780. Will accept £1250,
also microdot with onboard printer, as new, cos.t
£700. Will accept £550, all seen working. F Petzing,
70 Barnet Way, Mill Hill, London NW7 3AN. Tel: 01
959 7908.
11York JCB8G1 mobile, FM, CB, transceiver
complete with instruction manual, aerial, SWR
meter and books about CB £30. Buyer collects or
pay carriage please. Tim Boorman (GW1FBL) 109
Saunders Way, Sketty, Swansea, SA2 8BH. Tel:
Swansea 0792 201565 (evenings).
 N 1700 VCB as new, with service manuals plus 4
tapes £100 ono. H Shott, 4 Arnold Close, Burnley,
Lancs. BB11 3QG. Tel: 0282 33057.
INVintage wireless items. 1930 Phillips mains
receiver excellent condition. Gecophone music
magnet battery receiver. 3 valve battery receiver
C1930. Marconi receiver with motor drive tuning
C1936. Early USA AC/DC receiver. Bound volume
'Amateur Wireless' 1932. 'Book of Practical
Television' 1935. 'Handbook for Wireless
Telegraphists' 1915. Box vintage short wave
components Eddystone etc. Tel: (Southport) 0704
79280.
lIZX81, 16K, excellent external keyboard, boxed
Sharps cassette recorder, 3 cassette racks with 23
cassettes. Flight Simulation, Airline, Morse, QRA
Locator, Antenna's and Feeders, ICL tapecourse,
with 2 manuals (how to program the Z X 81'), 2
books, leads, PSU. Manual, worth over £140, accept
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£82 ono. Prefer buyer inspects and collects
Blackpool area, postage extra. Tel: Martin 0253
45431.
 ZX81 + 16K RAM £29. JWR 10M FM rig £25 or swop
for ST5 terminal unit, general coverage RX or 2M
linear. Barry Stone G6SRE Tel: Ashford Kent (0233)
25991.
 Skyleader 35MHz FM radio control outfit one
power model with engine plus one glider two
engines both boxed, one new plus other bits and
pieces all good condition £200. Also super 8 movie
outfit, Manimex compact camera sound projector
£70 both or would exchange for 70cms multimode
ATV TX plus camera or would exchange model
goods for 2M synth hand held with nicads and
charger. Melfyn Allington, 13 Bronallt, Groes,
Denbigh, Clwyd, LL16 5RT. Tel: 074 570 469
GW1AKT.
 2M FM amplifier by Catronics Ltd 11.5W in 40W
out plus spare new 11.5 in 40 out transistor and
circuit etc £25 two meter speech processer with
plug to fit a Yaesu transmitter £15. Tel: Nelson
68548.
 BBC model B micro -computer 0S1. 2 mint
condition boxed and guaranteed cost £400 will sell
for £320 with £80 software. Tel: Bolton 391954.
 RAF Xtal monitor, provision for 6 internal, 1

external 10X xtals, requires 120V. HT, 2V LT transit
case: £6. Type 10 warbling xtal marker, requires
350V HT, 12V (or 3V) LT: £7. Unused R1155
replacement coil unit, geared drive: £3. RAE,
75ohm, 100W, dummy load, plus power meter: £9.
Heathkit SWR meter, 'Tatty' case, but in good
order: £8. Pye 'Cambridge' 4 metre amateur band
transceiver, crystalled 70.26, 70.365, 70.400 MHz,
plus PTT mic, or mobile or base station, requires
12v DC: £25. Aldis lamp in case with filters and
mini morse key: £4. Mics, xtal, hand type: £4,
'Bullet -head' desk type: £2.50. Aluminium box with
matching leather case, suitable homebrew
'handheld' project: £2. All items, collect or
add postage/carriage.A W McNeill. 40 Turnpike
Road, Newbury, Berks. RG13 3AS. Tel: Newbuy
40750.
 Yaesu FT78OR 70. CMS XCVR, brand new cond
boxed. £300 ono. D M Williamson, 30 Merlins
Hill, Haverford West, Dyfed, SA01 1PQ. Tel: 0437
67256.
 Sanyo RP8880G 9 -Band receiver. Excellent
condition, £85.00. Also R1155 wartime receiver
need attention. New valves fitted. Buyer collects
£5. Tel: Byfleet 40468.
 FRG7 boxed with manual, plus MGC7 LED neg
display unit plus perspex dust cover. Little used.
Absolutely mint condition. £145 ono. Tel: Dronfied
(Derby) 0246 410545 (evenings).
 Alpine stereo cassette deck, very good condi-
tion, with instruction manual, £30 (post included).
Also HAC two valve short wave receiver, with
instructions and headphones. Requires HT and LT
batteries or power supply. Ideal for beginner
SWL'er. Good results. £12 (post included). David
Wyatt, 6 Whittington Road, Oswestry, Shropshire,
SY11 1HY.
 Yaesu FT290. Very good condition. Nicads, 5/8
whip magmount, pre -amp. £190. GW6CEL. Tel: 023
987 548.
 Circuit diagram and/or workshop manual for
GEC communications receiver type BRT400D.
Good price paid or will pay for loan of same. Tel:
0526 7222.
 Fully protected PSU 13.8V 30A £40. Iambic Keyer
£11. Electronic Keyer £6. Pye Cambridge £10.
Creed paper tape reader type 6S6 £4 R1155
receiver no valves but I believe comp £6. I have two
tuners made by Acoustical one is AM, the other
FM, need att £3 each. 2KV PSU for I inear £25. ELC10
43-05 TV tuners 50p TV type crystals 50p. Tel: 0664
500228.
 Drake units wanted. All types but particularly
model MN4C L7E, L75E, L4E, TR4CW, TR5, TR7,
TR7A, MN2400, MN7. Also all noise blankers and
units for TR4 or TR7 line UPS. Tel: 0742 666169 after
7pm, or write to B G Havenhand, 410 Manchester
Road, Sheffield S10 5DR.
 Trio R600 communication receiver, good work-
ing order, few marks on case, otherwise, good
condition, with instruction manual, dc operation
kit. £150 ono. Tel: 654 1882 (Croydon).

 BBC model B computer complete with wordwise
disc - doctor basic 1 + basic 2 £300 also G3LIV
RTTY terminal unit complete with software £55. G
S Beynor GW3WSU QTHR 04468 261 Bungalow No 1
Racal - Decca TX Station Llancarfan Barry S Glam
CF6 9AE.
 Exchange AVO 9Mkll multimeter. Eagle RF
signal generator 120KHz to 500MHz Lernakit
ossi I loscope CR70A communications receiver for
HF transceiver Tel: Leeds 732295 after 6pm.
 Good double beam scope wanted, fair price paid
- Tel: 0560 21180 (Ayrshire)
 Marconi generators, TF801D £55, TF1064B £75,
teletype 33TC £40, heathkit H14 line printer RS232
cost £250 accept £110, Eddystone EB35 £30,
Seafarer RT100 VHF marine transceiver £75, twin
cassette telephone answering machine £65, LCD
digital multi -meter £20, Grundig 26 inch CTV £30,
all ono or why? Tel: Bill 0222 617245
 Operating handbook or instruction manual for
Shibaden model FP -71K CCTV camera with
electronic viewfinder will buy or copy. Tel: 0935
25225.
 BBC model B in exchange for Jobo CPA2 colour
processor or could be interested in test gear. Tel:
South Ockendon 857248 (days) or Purfleet 6859
(evenings or weekends)
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WANTED
 934MHz CB Transverter with or without
antenna. Please state price required. All replys
received to this AD will be answered. M Marsden,
205 Moss Lane, Burscough, Nr Ormskirk, Lancs L40
4AS.
 FT707 FM or FT77 FM and FP700 FC700. I have
cash and standard C8900 2M FM 5 mem. 10W scan,
mic and safety mic plus gutter mount and 7/8 whip.
All perfect. Phone Keith, (G4OCH) QTHR, 0543
376366 (West Mids) (Weekends). Keith Dickens, 26
Knaves Castle Ave, Brownhills, West Mids WS8
7PN.
 RAE course 'ICS'. Others also considered. Tel:
Peterborough 222552 (evenings).
 TV game tank battle based on the AY -3-8710
chip came out in 1978. Also car race TV game
wanted and CB sets. Please write with details to D
Martin, 6 Downland Garden, Epsom, Surrey KT18
5SJ.
 For Drake R4C. 4 -NB noise blanker. Also 4KC or
6KC AM filters. Plus any extra crystals or any bits
and pieces for R4C. For Eddystone 1004-RE1
receiver filter 3 and range switch knob and tuning
knob Brian Tel:01-736 6581 (evenings) or 01-736
4656 (mornings)
 Fairmate AS32320 scanning receiver. A Blair, 55
Burnopfield Road, Rowlands Gill, Tyne and Wear,
NE39 100. Tel: 0207 544342

 2m mobile with SSB. F Petzing, 70 Barnet Way,
Mill Hill, London NW7 3AN Tel: 01 959 7908.
 Cash waiting for following Icom equipment:
1C751, SM6, PS30 or similar, AT500, SP3, IC2KL
2KLPS and IC29OD. Contact GW4 MTY QTHR or
ring 0269 844061 anytime.
 Yaesu FP707, FC902, MD1B also FDK 750E and
SEM50 linear/preamp 2m gear. Contact GW 4 MTY
at QTHr or ring 0269 844061 anytime.
 Good HF TRX all WARC bands eg FT 101 ZDMK
I!I, 1COM 740, FT 101E MKIII etc. Tel: Felixstowe
282526. William Baker, 5 Princes Gardens, Felix-
stowe, Suffolk IP1111 7RH.
 VHF wavemeter, VSWR meter, and power meter
required by amateur setting up station. Chris
Wheeler Tel: Reigate (07372) 41510.
 General coverage receiver. Must be good cash
on hand and will pay carriage. Arthur Lockpont,
Crog Ganol, Llanedinen, Menai Bridge 713764
Anglesey, N Wales.
 Trio TS120V or TS130V HF transceiver. Cash
waiting. A Stone, 122 Strad broke Road, Lowestoft,
Suffolk NR33 7HX.
 B40 receiver circuit or service manual required.
Also circuit etc for B28/CR100 receiver. B Riseley,
GPO Box 215C, Hobart 7001, Tasmania, Australia.
 I/O port or software for Sharp MZ700 computer in
exchange for electronic exposure meter for
darkroom. Mr R Mackay, Broch-Robbie, Brora,
Sutherland, Scotland KW9 6NE.
MCol lector seeks very old transistor types. Good
prices offered for rare specimens, especially point
contact transistors. List of wanted types available
on request, or list what you have for offer. Old
semiconductor data books and sheets also
wanted. Mr Andrew Wylie, 18 Rue de Lausanne,
1201 Geneva, Switzerland.
 Ferrograph 81/4 inch spoke type clip on tape
spool in good condition. Will exchange Eagle RF
field strength meter type RF45, never used. Or
cash. A G Rose, 23 Midhurst Rd, Kings Norton,
Birmingham 30. Tel: 021 458 5374 evenings.
 Any 13.8V PSU more than 15 amps fully protected.
Please state condition and price required. Please
ring between 6pm and 9pm only or write to Colin
Mitchell (G6TDV) 61 Weeping Cross, Stafford,
ST17 ODQ. Tel: 0875 661771.
 Early Amateur Radio Equipment up to around
1935; Clandestine 'Spy -Set' radios, Paraset,
type A Mkt, type A M kll, Mk122, Polish and
American, also manuals, accessories and incom-
plete sets for spares, 1920; early 1930's wireless,
Amateur Radio magazine and trade catalogues for
reference, research, pre -1930 valves for collection
and restoration. Tel: John Baker, 01-794-0823
anytime.

tuned oscillator 2-4GHz, also HP851 8551B
Spectrum Analyser. Tel: 0202 709037.
 Sweeper data, plug -ins, accessories for Telonic
SM2000 sweeper. HF amateur bands transmitter.
Must be cheap. Faulty unit OK if with data. If
anyone has a Maplin modem working on a Nascom
II please contact me. Ralph Taylor, GW2 HCJ,
Bwlch Glas, Penrhyndeudraeth, Gwynedd LL48
6RU. Tel: 0766 770637 evenings.
 Any CCT diag: using INT CCT TMS 1000 MP0096
as door chime. And/or data sheet of TMS 1000
MP0096. Mr S C Kinnoo, M.I.E. Reduit, Mauritius.
Tel: 6-1239.
 Any of the following valves (boxed) 6BA6, 6BA7,
12AT7, 6DC6, 6AQ5, 12AX7, 6AL5, 5Y3GT, 0A2,
12AU7. Tel: Manningtree 4336.
 Would like to know of any books or illustrated
magazine articles which takes beginner from zero
knowledge to shortwave receiver construction
without assuming any technical knowhow on
beginner's part. Practical not theoretical bias.
Preferably each part should be clearly illustrated. I
Barrow, Flat One, 1 Newman Ave, Carnegie, Vic.
3163, Australia.
 Circuit diagram of any valve operated cassette
recorder would consider purchase handbook,
magazine or book containing circuit mono or
stereo. E J Scudder, 'Lynwood', Blindcrake,
Cockermouth, Cumbria CA13 OQP. Tel: 0900
822388.
 Information on the Hammerlund-Super Pro
receiver. HF 1250Kc-40MHz, which I hope with your
help to repair. I require circuit diagrams and need
to know of any spares that are available. Actual
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model not known, willing to refund any expenses
incurred. Contact Keith Stokes, 33 The Crescent,
Boney Hay, Walsall, Staffs WS7 8PA.
 Collins 51S-1 + National HR0500 including low
frequency preselectors. Eddystone 880/2 and
handbook. Racal RA17 including SSB and Panor-
amic Adaptors also any information or handbooks
on Racal receiving equipment and accessories.
WHY? - Private or Dealers to arrange shipping to
Australia. Terry McGrath, 43 Ivanhoe Street,
Bassendean. W.A. 6054, Australia.
 Will pay hard cash for QSL cards from Antarctic
bases, islands. No Falklands please. All such cards
welcome whether ancient or modern. I also buy
Pitcairn cards particularly pre-war examples and
can offer at least £3 each for these. Old real photo
type picture postcards used or not showing
interesting village scenes or events also needed.
Send on approval and postage repaid. John Heys,
G3BDQ, Whitefriars, Friars Hill, Guestling, Near
Hastings, TN35 4EP.
 Prinzound Stereo Radio, model T2200, must be
OK on AM, wanted for spares for AM. Range OSC
coil required. Carriage cost and cost of item will be
paid. Mr P Trayers, 6 Woodfield Road, Bebington,
Merseyside, L63 3DX. Tel: 051 334 5109.
1125 watt RF module for 'corn IC255. Device
number SC1011. GW6KZU. 26 Traffwll Road,
Caergeiliog, Holyhead, Gwynedd LL65 3NE. Tel:
(0407) 741702.
 Good mains transformer for Solartron CD1016
oscilloscope, or complete non -worker with work-
ing PSU. Phone for details. Tel: 0503-20832.
 Cabinet and front panel for AR88LF would
exchange Pye based station aerial or high speed 8
channel paper tape reader. Tel: West Drayton
441031.
 Can anyone build or supply me with a body worn
RF detector to detect bugs. A kit or design would

do. Also needed a meter which will record small
voltage fluctuations on telephone lines to detect
phone taps. D Ram, Gas House Lane, Maudlin
Park, Tavistock, Devon PL19 8ED. Tel: 0822 3242.
 FC902, AT230, IC720 (A) plus PSU. TS430 plus
PSU. Clive. Tel: 0279 28857.
 Recent model, Professional Rx Racal 1218 or
similar. Will inspect and collect within 50 miles.
Tel: Taunton: 75776.
 Have AOR 245 1-5 watt 2m handheld (similar to
IC2E), 140-150MHz in 5KHz steps, repeater shifts,
helical and telescopic whips, mobile and base
chargers, PSU's etc. Swap for ICF 2001 or similar
(CR2021, DX400) etc. P Bridges G6DLJ, Tel:
Southampton 0703 891975.
 Datong D70 morse tutor. 40 foot telescopic
lattice tower. P Sullivan, Tel: Manningtree 4336.
 Aircraft generator input 24V output 80V 1600tHz.
Also R9/APN4 Loran receiver. J Brown, 57
Mountbatten Road, Braintree, Essex. Tel: 0376
45023.
 Palm IV or TR3200. Anything for 70cms band.
Portable or mobile - ex commercial Starphone
mobile, Pye, Storno or Motorola rig. Want to get
something going-write with detail and price. Will
collect at own cost in UK. Richard, 50 Roper Lane,
Queensbury, Bradford, West Yorkshire. BD13200.
 Please help, badly needed, info on Racal RA17L
receiver and companion unit 'Selector -Protector'.
Workshop manual, circuit diagrams, operators
handbook etc. Also data for associated equipment
like RA63 etc. Your price paid for above data in
good condition. Selling, Yaesu RX ATU, 500KHz
filter, Ham International MMII, conversion to
10M?. 2KV PSU for 813 linear. Phone Eddie any eve
or weekend. Eddie Green, 53 Holden Road,
London N12 7DP or phone 01 445 0528.
 Buy or borrow for copying, manual and/or circuit
diagram for Storno VHF radiotelephone, type CQF
13C -36M. J Pell, 42 Mulgrave Street, Scunthorpe,
South Humberside. DN15 6DQ. Tel: Scunthorpe
854286.

 Circuit diagram for Telequipment S42 Service
scope. Reward for any one who can help. M C
Walker, 96 Sunny Bank, Hull, North Humberside,
HU3 1LF.
 Dartmoor prisoner doing 5 years is in need of a
battery operated Stereo Record Player. Cannot
afford much but will endeavour to save up in
excess of £10. Condition not important and need
not be in working order. Write only to J51721
Freeborn, c/o H M Prison Dartmoor, Princetown,
Yelverton, Devon.
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We are pleased to be able to offer readers
the opportunity to sell your unwanted
equipment or advertise your 'wants'.

Simply complete the order form at the end
of these ads, feel free to use an extra sheet
of paper if there is not enough space. We
will accept ads not on our order form. Send
to: Radio & Electronics World Classified
Ads, Sovereign House, Brentwood, Essex
CM14 4SE.
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