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11 ICOM YAESU \\*LV 

RWC STOCKTAKING SALE 

THE TECHNICALLY ORIENTATED 
RADIO COMMUNICATION 

SPECIALIST 

We've been told we have too much stock! so for ONE MONTH ONLY we are offering Hi-Tech Radios at the UK's Lowest 
Prices! CALL IF THE RADIO YOU WANT IS NOT ON THIS LIST! 

SPECIAL THIS MONTH. FREE S0239 Moulded lead Guttermount assy. with 6 mtrs of quality UR43 coaxial cable, with every 
2mtr transceiver purchased. (Normally £8.50p) or £7.50 inc. post while present stocks last 

* HANDHELD TRANSCEIVERS * we offer more to choose from 
* KEN PRO KT220EE 2MTR 5W LCD H/H  £199.00  P/P £10.00 
KENPRO KT400EE 70CM 2W H/H  £199.00  £10.00 

* CTE 1600 2MTR 3W (SAME AS IC2E)  £165.00  £10.00 
* ICOM MICRO 2E 2MTR 2.5W EXT RX  £229.00  £10.00 
* ICOM IC28E 25W MOBILE EXTD RX  £349.00  £10.00 
* YAESU FT209R 2MTR FNB3 NICAD  £229.00  £10.00 
YAESU FT29OR MK1 2MTR M/MODE  £319.00  £10.00 
YAESU FT29OR MK1 C/W NICADS  £339.00  £10.00 
YAESU FT29OR M K2 2MTR M/MODE  £399.00  £10.00 
YAESU FT69OR MK1 6MTR M/MODE  £279.00  £10.00 
YAESU FT69OR MK1 C/W NICADS  £299.00  £10.00 
YAESU FT727 5W DUAL BAND H/H  £395.00  £10.00 

NEW YAESU *FT211E,  FT757GX  MK2,  *FT23R/FT73R/FT727R  subject to availability,  price depending  on 
version/nicad/charger. Several extended and special versions available.  Please telephone and discuss your 
requirements. We always have a comprehensive range of new YAESU & ICOM models in stock. 

* = Extended RX available, TX for export only  Full Range of matching accessories in stock. 

* SCANNING RECEIVERS * we offer the largest range and options. 

YAESU FRG9600 MK1 60-905 MHZ 
YAESU FRG9600 MK2 60-950 MHZ 
YAESU FRG9600 MK3 100KHZ-950 MHZ 

£459.00 
£499.00 
£625.00 

P/P £10.00 
P/P £10.00 
P/P £10.00 

YAESU FRG9600 MK3 PACKAGE: Mk3 Receiver, ICOM AH7000 Super Discone Antenna, PA4C AC Adapter, 1/2 
size G5RV. Complete H/F-UHF Broadcast/Amateur/PMR Receiving station. £725.00 Inc carriage. Options: PAL Video Unit 
£27.50, BBC CONTROLLER PROG, £49.50 inc post. SAE or phone for more details. 

ICOM ICR7000E 25-1300MHZ SPECIAL PRICE £862.50 CARR £10.00. ICR 7000 with AH7000 Ca £942.50 CARR £10.00 
- VERY SPECIAL OFFER. - YAESU FT726R Multi Mode Base Station at £799 Free Carrige. 

* BEARCAT * The World's best known scanners, direct from the distributors. Bearcat Scanners are value for money 
and the most popular. Please ask for our colour brochure and full specifications, you will be amazed. 

UBC100XL LB/AIR BAND VHF/UHF handheld 
UBC175XL as above, desk-top FREE DISCONE 
DX1000 SHORT WAVE RECEIVER, sorry, 

FDK AIR BAND E•INTHESIZED H/H 118-136 MHZ 
FDK VHF-FM SYNTH. H/HELD 139-174 SCANNER 

REGENCY HX850 Am-FM VHF/UHF H/H SCANNER 

£229.00 
£209.00 

SOLD OUT 

£139.00 
£145.00 

£235.00 

POST FREE 
POST FREE 

POST FREE 
POST FREE 

POST £3.00 

WE STOCK ALL CURRENTLY AVAILABLE MAKES OF SCANNING RECEIVERS 

* SPECIAL MOBILE ANTENNA OFFER * SUN KG309SE2 5/8 Ant C/w Moulded S0239 Lead and guttermount 
assy. £20.00 INC POST 

Important. Please confirm your order before sending payment as we do not wish you to be disappointed if the model you require is sold out or the price has gone up, Special offers are subject to 

availability. we DO NOT advertise products or models that are NOT normal stock items The above offers will be sold on a first come first served basis Please DO NOT DELAY, as with previous 

offers we always get hundreds of enquiries when the offers are SOLD OUT, Instant Credit available Subject to Status. Mail Order welcome, you may order by Access. Visa. Diners Club. Amex or 

CWO for immediate despatch Please call for further details or brochures. Prices variable and are subject to change without prior notice 

ALL PRICES CORRECT AT TIME OF GOING TO PRESS 

Tel: 021 421 8201 (24hr answerphone) 
Telex: 334303 G TXAGWM 

Send £1 00 for our products catalogue/stock list. Please indicate which colour brochure you 

require and we will send a £2 00 discount voucher we also stock a comprehensive range of 

replacement RF devices. SAE for price list. 

TT 41‘  1.1 
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Safety in the shack 
Some of the constructional projects 
featured  refer  to  additions  or 
modifications to equipment; please 
note that such alterations may prevent 
the item from being used in its 
intended role, and also that its 
guarantee may be invalidated. 
When building any constructional 
project. beat in mind that sometimes 
high voltages are involved. Avoid even 
the slightest risk - safety in the shack 
please, at all times. 

Whilst every care is taken when accepting 
advertisements  we  cannot  accept 
responSibility for unsatisfactory transactions 
We wilt however thoroughly investigate any 
complaints 
The views expressed by contributors are not 

necessarily those of the publisherS 
Every care is taken to ensure that the 

contents of thrs magazine are accurate we 
assume no reeponsibility for any effect from 
errors or omissions. 

Cover Photographs 
Top —One of the Hung Chang 
series of oscilloscopes from 
Blackstar, featured last month 

Bottom— Nevada high power 
variable capacitors, available 
from Telecomms - p10 
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In the first article of his occasional series on this 
subject, Brian Kendal G3GDU deals with air traffic 
control and communications 

25 Data File 
This month Ray Marston looks at further applications 
of the LM10 high performance op-amp 

30 Power Supplies 
This month David Silvester concludes his 2-part 
article on PSU design 

34 Morse and RTTY Decoder 
Colin Tallis with a useful construction project for the 
ZX Spectrum 

38 The lcom IC-R7000 
A user review of this VHF/UHF general coverage 
receiver from Ken Michaelson G3RDG 

41 Spectrum Watch 
John Andrews on the subject of life saving by 
satellite ... 

45 CB Conversions — Part 1 
Roger Alban GW3SPA explains how to convert the 
Binatone Route 66 CB rig for 10m amateur operation 

50 Beyond the Triode 
The concluding instalment of this 3-part article on 
valves 
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20 What's in Store for You 

0 Next Issue 
Cover Date August 1987, on sale Thursday 9 July 

E Publication Date 
Second Thursday of the month preceding cover date 

We regret to inform readers that due to constantly rising production costs, 
and to enable us to maintain the high standard of content in Radio and 
Electronics World, the price of the magazine will be £1.40 from this issue. 
Turn to page 24 for your last chance to subscribe at the old rates. 

London's Teleport — p41 

CB Conversions — p49 

One step beyond — p50 

Cap Co's latest — pe 
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PRODUCT NEWS   
Featured on these pages are details of the latest products in communications, electronics and 

computers. Manufacturers, distributors 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 

CAPACITANCE METER 

The CM200 precision digital 
capacitance meter is now 
available from Thurlby Elec-
tronics. Using a 41/2-digit dis-
play capacitance can be mea-
sured to as low as 1pF and up 
to 2500/1F. 
Ease of use is combined 

with a reading rate of three 
per  second  and  virtually 
instantaneous settling. To-
gether with the long scale 
length, this means the value 
of an unknown capacitor can 
be determined quickly and 
simply. 
A basic accuracy of 0.2% of 

reading is achieved using a 
crystal-controlled  oscillator 
with ultra high stability refer-
ence resistors. Long battery 
life  and  rugged  compact 
design enables the meter to 
be  moved  continuously 
between  locations and to 
work in the toughest environ-

ments. The typical battery life 
is 500 hours and a low battery 
indicator  warns  when 
replacements will be needed. 
The inputs are fuse pro-

tected against charged capa-
citors. Up to 25pF compensa-
tion for test leads can be 
achieved using a front panel 
zero control. The high techni-
cal specification and low cost 
makes the CM200 an ideal 
instrument for all areas where 
precision component testing 
is required such as goods 
inwards, quality control and 
production. The CM200 digi-
tal capacitance meter costs 
£89 + VAT. 

Thurlby Electronics Ltd, 
New Road, 
St Ives, 
Huntingdon, 
Cambs PE17 4BG. 
Tel: (0480) 63570. 

DIGITAL MILLIOHMETER 
A new addition to the Telo-

nic  stable  of  test  and 
measurement equipment is 
the Adex digital mill iohmeter 
model AX124. 
The AX124 is capable of very 

low resistance measurement 
down to 1012ohms by means of 
a 1kHz ac signal. As a synchro-
nous detection  method  is 
used, the instrument mea-
sures pure resistance only, 
even when series inductance 
exists. As the open terminal 
voltage is less than 20mV, 
oxidised membranes on con-
tacts will not be broken down. 
Other  features  include  4 

terminal operation, fast sam-
ple rate of 12.5 times/sec and 
a built in comparator system 
for GO or NO GO testing. A 
printer is available as an 
option. 
The instrument is suitable 

for  contact  resistance 
measurement  on  relays, 
switches, connectors etc and 
for  internal  resistance 
measurement on batteries. 

Telonic Instruments Ltd, 
Boyn Valley Road, 
Maidenhead, 
Berkshire SL6 4EG. 
Tel: (0628) 73933. 

SIGNAL GENERATOR 
The Crotech type 2016 sig-

nal generator offers an accu-
rate signal output with just 
0.05%  sinewave  distortion 
(500Hz to 20kHz), and a tone-
burst output for use in preci-
sion measurement test set-
ups. 
With  a total  frequency 

coverage from 1Hz to 1MHz in 
six decade ranges, the type 
2016  produces  continuous 
sine and square wave outputs 
with the useful addition of a 
sinewave burst mode — suit-
able for the testing of high 
performance  audio  fre-
quency equipment. 
Sine wave distortion into 

600 ohms rises to just 0.5% 
from 50Hz to 500kHz and a 
reasonable 1.0%  at 1MHz. 
Square wave overshoot is 2% 

at maximum output (3V p-p). 
The sine wave burst facility is 
aimed  at  obtaining  more 
meaningful  testing  of the 
dynamic  performance  of 
audio equipment— amplifiers, 
filters,  loudspeakers,  etc. 
Burst options include 4 cycles 
on/4 cycles off, 4 cycles on/12 
cycles off and 8 cycles on/8 
cycles off. Leakage during 
the off period is within 2%. 
Frequency response is sub-

stantially flat (±0.3dB) into 600 
ohms, up to 100kHz. Output 
control range is from —70 to 
OdBm with a step attenuator 
and variable level control. 
The type 2016 signal gener-

ator can form part of an audio 
test system including an AF 
output  power  meter  and 
distortion  analyser,  which 
assembles into a complete AF 

test bench.  Recommended 
retail price for the type 2016 is 
£180.00, excluding VAT. 

Crotech Instruments Ltd, 
2 Stephenson Road, 
St Ives, 
Huntingdon, 
Cambs PE17 4JW. 
Tel: (0480) 301818. 

HF ANALYSER 
A  full  colour,  16-page 

brochure  from  Solartron 
highlights the new 1255 fre-
quency response analyser, 
which  extends  frequency 
response  measurement  to 
20MHz with good accuracy 
and frequency resolution. 
The 1255 is equally at home 

in laboratory and production 
environments  and  is des-

igned  for easy  operation, 
featuring  non-volatile  key-
switch-protected storage of 
test routines, comprehensive 
data management facilities 
and RS423 and IEEE-488 inter-
faces as standard. 
Two independent channels 

operate in parallel and offer 
basic  gain  and  phase 
accuracy of 0.02dB and 0.2°. 
Input signals are digitised to 
15-bit resolution using Solar-
tron's patented pulse width 
technique, which, we are told, 
ensures data integrity and 
provides a stable five-digit 
display. 

Solartron Instruments, 
Victoria Road, 
Farnborough, 
Hants GU14 7PW. 
Tel: (0252) 544433. 
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LOW COST SCOPE 
The  new GOS-522 dual-

beam oscilloscope is now 
available from Flight Electro-
nics Limited. A highly sensi-
tive instrument, it offers good 
price  performance  and  a 
resolution of 1mV/div with 
better  than  3 per  cent 
accuracy. 
The scope has a 6in screen 

with  an  internal  graticule 
CRT.  Available  functions 
include chop/alternate and 
hold-off timebase. The time-
base range spans 0.2 mic-
roseconds to 0.5 seconds. 
Both channels have an alter-
nate triggering function. A 
separation circuit provides 
TV synchronisation. Channel 
one has a signal output at the 
rear of the instrument. 
The unit is easy to operate 

and ideal for general purpose 
work in education, service 
and  production.  Trigger 
modes can be set at three 
levels, normal, automatic and 
single. 
Frequency  bandwidth  is 

ac/dc 10 to 20MHz. Rise times 
are 17.5ns (20MHz) and 23ns 
(15MHz). Chop frequency is 
around  250kHz.  Overall 
dimensions are 460 x 310 x 
170mm. Standard unit price is 
£299. With two switchable 
probes the price is £319. 

Flight Electronics Ltd, 
Flight House, 
Ascupart Street, 
Southampton SO1 1LU. 
Tel: (0703) 227721. 

PRINTER INTERFACES 
Wasec have announced the 

introduction  of  the  4885 
series of GPIB printer inter-
faces to their range of equip-
ment. Comprising a single 
height standard Eurocard, the 
4885 provides a range of 

6'/2- DIGIT DMM 
New  from  PPM  Instru-

mentation is the Prema 6000, a 
high resolution digital multi-
meter with IEEE 488 interface, 
costing £975. 
Offering an input resist-

ance of 1Gohm up to ±2V, and 
with 100nV resolution, the 
6000  has  an  excellent 
price/performance  ratio. 
True RMS values are deter-
mined for alternating voltage, 
alternating  current  and 
temperature  measurements 
with PRTs conforming to IEC 
751. Four mathematics prog-
rams allow the display of 
offset corrected values, per 
cent deviation, dB and dBm. 
The unit features a four-

pole ten-channel scanner as 
an  option.  This  offers  a 
measuring  points  selector 
switch, activated from the 
front panel or via the IEEE 488 
bus. The switching contacts 
have low resistance and small 
thermoelectric EMFs. They 
are rated for current values 
up to 2A. 
High  stability  amplifiers 

and a precision ADC permit 
uninterrupted  averaging. 

This  means  no disturbing 
breaks for continual automa-
tic zero corrections, even 
with 100nV resolution which is 
achieved  after  only  one 
second integration time. For 
alternating voltage measure-
ments the  RMS  value  is 
determined with dc-coupling 
of the input sockets. Two and 
four  pole  resistance 
measurements can be made 
with a resolution of 1mohm. 
Voltage ranges are 0.2V to 

700V ac (five ranges), and 0.2V 
to 1000V dc (five ranges). 
Current ranges are 2mA to 2A 
ac/dc. Six resistance ranges 
offer coverage from 200 ohms 
to 10 Mohms. Temperature 
range is —200 to +850°C. 

PPM Instrumentation Ltd, 
7 Riverside Business Centre, 
Walnut Tree Close, 
Guildford, 
Surrey GU1 4UG. 
Tel: (0483) 301333. 

interfaces between the IEEE 
488 bus and most Centronics 
compatible printers, includ-
ing the Epsom M150 series. 
This low cost combination 
brings high quality print out-
put to a wide range of GPIB 
compatible instrumentation, 
providing hard copy output 
for applications as diverse as 
data logging and ATE repor-
ting. 
The 4885 functions as a 

listener on the IEEE 488 bus, 
either being addressed by the 
bus controller or as a user 
configured listen only device. 
Both data and commands are 
transferred to the printer, 

affording full access to the 
many  features  of  these 
mechanisms: multiline buf-
fer, double height printing, 
text  and  graphics  modes. 
Facilities  also  exist  for 
manual control of reset and 
paper feed functions. The 
4885 series comprises both 
+5V dc and 240V ac powered 
variants. An optional panel 
mounting kit and free stan-
ding enclosure are available. 
All variants are supplied with 
a standard GPIB connector, 
mounting studs and address 
switch. 

Wasec, 
PO Box 161, 
Wallington, 
Surrey SM6 8BA. 
Tel: 01-668 5400. 

STATIC PROTECTION 
A new all-in-one static pro-

tection kit suitable for most 
personal  computers  and 
terminals  has  been 
announced by SMS Computer 
Supplies. 
The kit includes a static 

dissipative mat, high quality 
one piece cover, an anti-
static spray and a cornprehen-

sive guide to static protec-
tion. 
SMS claim that the kit is a 

major step towards eliminat-
ing data loss and machine 
failures, which cost a lot of 
money in repair bills and 
recovery time. 

SMS Computer Supplies, 
Quarry House, 
3 The Down, 
Alveston, 
Avon BS12 2PH. 
Tel: (0454) 416859. 

FIRSTCADD 
Rototechnic  recently 

announced a drafting and 
design package set to spear-
head an expansion of CAD 
into  the  business  and 
educational markets. It is also 
being targeted at beginners 
in the professional CAD mar-
ket who will be able to use it 
as an entry level training 
product. 
To be known as FirstCADD, 

the new package provides 
simple yet sophisticated two 
dimensional  CAD facilities 
and is priced at £49.95 plus 
VAT. Robotechnic claim that 
it is the lowest cost, full 
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M ane' Electironks 
is dead 

11.01%10 II. VIE 
COM ONO IUD • 

As from the 16th march 1987 Thanet Electronics Ltd have been  Nothing else has changed, still top quality ICO M equipment and 

trading under the new banner of ICO M (UK) LTD.  service from one of the UK's leading Amateur radio importers. 

The 
Wolia*.sler( ' 

wco--

To celebrate our name change we are offering to those persons who selected the following 
badge numbers at N.E.C. this year a gift from the ICOM range. To claim your prize lust 
send your winning badge to ICOM (UK) LTD and we will send you the fantastic ICOM 
Micro 2, 2 metre handportable. Naturally this does exclude those persons who persons 
who already claimed their prize at the N.E.C. The numbers are 1271/2751/3200 

This surruner ICOM (UK) LTD will be one of the sponsors for Richard Branson's 
Transatlantic Balloon Challenge. They will be using ICOM conununication equipment. 

lelt751/417SIE lf Waif 1 metre/70 in. 
Multi mode Transceivers. 
Tech Talk from ICOM: THE EXCITEMENT OF SATELLITE COMMUNICATIONS 

An ever increasing number of radio amateurs are joining the excitement of 
Phase 111 - type satellite communications This new medium combines the communi-
cations range of the 20 and 80 metre bands with the line-of-sight reliability of 2 metres 
Its equivalent to a totally new band, and a vast technical background is not necessary for 
enjoying the action. 

ICOM is able to help you enjoy the fascinating new capabilities of OSCAR 
and future amateur satellites Its all mode 2 metre and 70cm base transceivers bring the 
operating conveniences of low band units to the VHF and UHF amateur bands They can 
be used for local FM operations via repeaters or for SSB/CW communications via Phase 
Ill satellites. The IC-1271E all mode 23cm transceiver is in a class of its own, providing 
mode L satellite uplink capability. (Mode L: 1269MHz uplink, 436 downlink) (Mode U 
435 uplink 145 downlink). 

Satellite relayed signals are somewhat weak in nature and the IC-275E's low noise/high sensitivity receiver gives the highest performance for hearing 
everyone regardless of their uplink performance. The noise 
blanker prevents pulse type electrical interference from masking desired DX signals, the selectable AGC can follow fast fades associated with spin modulation. 
There are also the 99 mode memories which can be used for inter-mixed FM repeater and SSB/CW operators. When the IC-275E is equipped with the optional mast 
mounted A025 GaAsFET pre-amp, it becomes a satellite operations dream come true. 

. ICOM's IC-475E 70cms transceiver has a continuously front panel adjustable power output to allow for daily signal variations. This overcomes the practice 
of overloading a satellites on-board receiver. The IC-475E also includes 99 all mode memories for the ultimate in operation flexibility. 

Using the ICOM CTI6 satellite communications interface these base stations will track together via the ICOM CI-V system. If you are interested in joining 
todays most excitement era of amateur communications. le. OSCAR and future Phase 111 satellites, ICOM is the logical choice for top performance equipment. 
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ICOM 70cm Promotion 
Due to our new range of equipment we are able to 

offer the following equipment only while stocks last. 
ICOM IC-471E 25 watt Multimode Base Station   £650.00 

ICOM IC-4711-I 75 watt Multimode Base Station   £759.00 
ICOM IC-47E 25 watt FM Mobile   £349.00 
ICOM IC-U12  12 Channel 450-460 MHz 

Handportable, uses existing ICOM 

handheld accessories, details on 
how to get onto 70cms provided. 

Supplied as radio body only   £115.00 
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THE HOTTEST ITE M 
THIS MUMMER 
VHF/UHF FM Handportables 
If you want a handheld with exceptional features quality 
built to last and a wide variety of interchangeable access-
ories, take a look at the ICOM range of FM tranceivers. 
all ICOM handportables come with a nicad battery pack 
AC wall charger, flexible antenna and wrist strap 

Micro 2E/4E 
These new micro-sized 2 metre and 70 centimetre hand-
portables give the performance and reliability you ve 

• come to expect from ICOM. 
Measuring only 148 x 50 x 30 the Micro fits in your pocket 
as easily as a cassette tape. The Micro 2E, 4E features an 
upidown tuning system for quick frequency adjustments. 
10 programmable memories, a top panel LCD readout 
up to 2.5 watts of output (optional). 

IC-2E 2 metre Thumbwheel Handportable 
This popular handheld from ICOM is still available 
For those amateurs who require a straightforward and 
effective FM transceiver the IC-2E takes some beating 
Frequency selection is by means of thumbwheel 
switches (with 5Khz up switch) simplex or duplex facility 
Power output is 1.5 watts or low 150 milliwatts (2.5 watts 
possible with BP5A battery pack) 

IC-02E/04E 2 metre and 70cm Keypad Handportable 
These direct entry CPU controlled handhelds utilise a 
16 button keypad allowing easy access to frequencies, 
memories and scan functions. Ten memories store 
frequency and offset, these handhelds have an LCD 
readout and power output is 2.5 watts or low 0.5 watt. 
5 watts is possible with the IC-BP7 battery pack or 
external 13 8v DC 

IC-12E 23cm Handportable 
Similar in design and style to the 02E,04E this 1296Mhz 
handheld utilises ICOM's experience in GHZ technology. 
gained by the excellent IC- 1271E base station. Power 
output is 1 watt from the standard BP3 nicad pack. 
external 13.8v DC powering is available to the top panel 
jack. With the growing number of repeaters on 23cm. 
The IC-12E makes it an ideal band for rag chew contacts 

ALSO AVAILABLE FOR ICOM HANDPORTABLES ARE 
A LARGE RANGE OF OPTIONAL EXTRAS INCLUDING 
A VARIETY OF RECHARGEABLE NICAD POWER 
PACKS, DRY CELL BATTERY PACKS, DESK CHARGERS, 
HEADSET AND BOOM MIC, LEATHERETTE CASES 
AND MOBILE MOUNTING BRACKETS. 

Telephone us free-of-charge on: 

HELPLINE 0800-521145 
Mon-Fri 09.00-13.00 and 1400-17.30 -  

This Is strictly a helphne for obtaining information about or ordering ICOM equipment We regret 
this service cannot be used by dealers or for repair enquiries and parts orders Thank you 

0 

You You can get what you want just by picking 
up the telephone Our mall order department 
offers you free same day despatch whenever 
possible instant credit, interest free H.P . 
Barclaycard and Access facility. 24 hour 
answerphone service. 

Data post   



PRODUCT NEWS   
featured CADD system avail-
able on the UK market. 
FirstCADD allows the user 

to draw quickly and profes-
sionally on an IBM PC/XT/AT 
and compatibles, including 
the Amstrad  PC, using a 
mouse or cursor keys. Floor 
plans,  flow  charts,  orga-
nisational charts, graphs, pre-
sentations,  forms,  product 
drawings, etc can be drawn 
using  a complete  set of 
objects.  These  include 
points, lines, circles, rectang-
les, polygons, ellipses and 
true  B-spline  curves.  256 
layers and colours are avail-
able and can be individually 
changed as required. Auto-
matic precise dimension and 
area  calculations  are 
obtained in imperial or metric 
units. 
Objects  can  be  moved, 

scaled, copied or rotated and 
stored in a library ready for 

retrieval, or you can use the 
menu and fonts provided or 
create your own. 

Robotechnic Ltd, 
19 Queen Street, 
Mayfair, 
London W1X 7PJ. 
Tel: 01-499 9746. 

MORE COMPUTERS 
Level!  Electronics  have 

added IBM-compatible com-
puters to the range of pro-
ducts in their catalogue, from 
market leaders Amstrad and 
Tandon. 
These products are seen by 

Levell as good value for 
money. Peripherals for com-
puters including modems and 
printers are also held in stock, 
and a wide range of software 
to suit all IBM-compatible 
computers is available. 
The company hopes that 

the latest extension to their 
catalogue will enable a far 
more comprehensive range 
of products to be purchased 
from one source. 

Level! Electronics Ltd, 
Moxon Street, 
Barnet, 
Herts EN5 5SD. 
Tel: 01-449 5028. 

NEW MODEM 
To complement its exten-

sive range of modems, STC 
Electronic  Services  has 
introduced the new Dowty 
Microtelex modem, a com-
bination of a modem and a 
software system for the IBM 
PC and  other compatible 
computers. 
The Microtelex enables the 

operator to use a standard PC 
as a powerful multi-feature 
telex terminal which provides 

a cost-effective alternative to 
purchasing or leasing a dedi-
cated telex terminal. The 
computer is able to perform 
standard tasks such as word 
processing,  spreadsheets 
and data processing whilst 
also  receiving  incoming 
telex. 
The menu-driven system is 

word processing compatible; 
alerts the user to incoming 
telex irrespective of the soft-
ware being run; stores 500 
frequently dialled numbers; 
features 'automatic retry' if 
the destination terminal is 
engaged and logs complete 
detail on telex use. 

The Computer Products . 
Group, 
STC Electronic Services, 
Edinburgh Way, 
Harlow, 
Essex CM20 20F. 
Tel: (0279) 26777. 

VHF ATU 
A new VHF ATU from Cap 

Co, the SPC-100, will tune any 
HF dipole, long wire, vee 
beam,  G5RV,  rhombic, 
inverted vee, existing VHF 
beam or vertical antenna. It is, 
however, unsuitable for use 
on trapped dipoles or trapped 
HF beams because of the 
highly inductive traps used 
within them. 
The SPC-100 also has provi-

sion on the rear of the unit to 
accept the very low loss use 
of 600 ohm and the better 
quality  300  ohm  ribbon 
feeder, ie the slotted type. It 
can  also,  via  the  S0239 
socket, accept unbalanced 
feeder like  H100  RG8 or 
similar. 
As most two metre equip-

ment is solid-state broadband 
final PA gear having to oper-
ate across a 2MHz bandwidth, 
it is virtually impossible to 
expect the output to- be 50 
ohms. Couple this to a linear 
amplifier of corresponding 
PA and you have a double unit 
with  varying  impedances 
which are then able to cause 
severe  interference  prob-
lems because they will be 
non-linear emitting  strong 
second and third harmonic 
problems. 
Besides being an ATU, the 

SPC-100 has the added advan-
tage of having a Pi network 
circuit within, enabling it to 
become an extension of the 

final amplifier's output net-
work. Instead of being a fixed 
or passive output, it becomes 
a tunable active Pi tank and a 
good low pass filter, affording 
as much as 30dB attenuation 
of the strongest harmful har-
monic, thereby reducing the 
possible cause of TVI. 
According to Cap Co, it is 

virtually impossible to have 
an antenna that is going to 
have an SWR of 1 to 1 across 
its entire bandwidth, from 
144MHz to 146MHz. It is more 
likely to have alto 1 SWR over 
a small bandwidth of at the 

most 200kHz. Therefore, if the 
SWR rises, all that is happen-
ing is that the wasted RF is 
heating up the feeder. But, by 
using the ATU an SWR of 1 to 1 
can be achieved across the 
whole 2MHz band with mini-
mum adjustment to the unit. 
The SPC-100 is available at 

a price of £59.95 inc VAT plus 
£3.00 p&p. 

Cap Co Electronics Ltd, 
63 Hallcroft, Birch Green, 
Skelmersdale, 
Lancs WN8 6QB. 
Tel: (0695) 27948. 

NEW TRANSCEIVERS 
Recently  introduced  by 

Amateur Electronics are the 
new Yaesu FT757GX Mk II 
mu ltimode  HF  transceiver 
and the FT211RH synthesized 
45W 2m FM transceiver. 
The FT757GX II combines 

the best features of its prede-
cessor, the FT757GX, with 
new  developments  in 
response  to technological 
advances and to the most 
popular  requests  from 
serious HF operators. 
This mobile/base compact 

unit now has new digital 
features, plus an improved 
CAT (Computer Aided Trans-
ceiver) system for simplified 
programming and more adv-
anced control by external 
computer. Ten memory chan-
nels store mode and fre-
quency together with auto-
resume  loop  scanning 
between dual VFOs and spe-
cial clarifier memory. Oper-
ator selectable, mode depen-
dent tuning steps are also 
now standard. 
Other features of this 100W 

PEP multimode include: 40dB 
notch filter with adjustable IF 
shift; wideband AM and nar-
rowband CW IF filter; switch-
able RF amplifier and 20dB 
attenuator; adjustable noise 
blanking pulse width (narrow 
to wide); full break-in QSK 
with custom integral keyer; 
AF speech processor. Optio-
nal accessories are available. 
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 PRODUCT NEWS 
Also making its debut is the 

FT211RH, a compact synthe-
sized 2m  FM  mobile/base 
transceiver. One salient fea-
ture making the FT211 suit-
able for mobile use (or base 
use) is its reversible sloped 
front panel, allowing conve-
nient  mounting.  It  also 
includes  soft  green  back 
lighting of keys and controls. 
The large liquid crystal dis-
play incorporates bargraph 
and power/S-meter. 
Copied from the micro mini-

ature FT23R handy are certain 
operating features: push-but-
ton and knob memory selec-
tion and tuning in selectable 
steps; ten memory channels 
storing repeater splits; one 
touch repeater reverse and 
call  channel  recall;  band, 
memory and partial memory 
auto resume scanning. 
All  the  memories  store 

independent T/R frequency, 
seven hold any shift and all 
accept automatically prog-
rammable ±600Hz shifts. 
When the optional FTS-12 

tone squelch unit is installed, 
any of 37 standard CTCSS 
(subaudible) tone frequen-
cies  can  be  displayed, 
selected  and  programmed 
into any memory channel for 
either silent monitoring or 
encode-only operation. 

Amateur Electronics, 
504 Alum Rock Road, 
Alum Rock, 
Birmingham B8 3HX. 
Tel: (021) 327 1497/6313. 

SUPER ROTATORS 
South  Midlands  Com-

munications  recently  an-
nounced two new rotators for 
the amateur and commercial 
markets.  The  Kenpro 
KR800SDX and  KR1000SDX 
are full specification rotators 
with the following features: 
1)  450  degree  rotation 

(enabling amateurs to reach 
those awkward  beam set-
tings,  fast)  and  speed 
decrease  before  braking, 
thus offering longer brake life 
and super accuracy. 
2) Variable speed rotation 

settable between 43 seconds 
for the smaller antennas or 
light  wind  loading  to  93 
seconds for larger antennas 
with greater inertia. 
3) Switch  positioning  is 

provided plus a preset direc-
tion  control  with  single 

CTCSS PANEL 

Communication  Develop-
ment  Specialists  have 
designed and now manufac-
ture a full feature continuous 
tone controlled squelch sys-
tem for the Marcom V series 
of Canadian Marconi two-way 
radio equipment. 
The CTCSS panel plugs 

directly into the option socket 
provided.  The  additional 
functions can be program-
med  in  or  out  by 
implementing  the shorting 
plugs provided. 
Additional  functions  inc-

lude: carrier lockout, busy 
engage warning tone, PTT 
timer, timer timeout warning 
tone and PTT unkey delay for 
squelch tail elimination. 
This panel combined with 

the Marcom V makes the 
package a very cost effective 
full function mobile radio. 

Communication 
Development Specialists, 
PO Box 83, 
Basingstoke, 
Hampshire R025 2PX. 
Tel: (0256) 83528. 

push-button operation. 
Vertical loading on both 

units is 200kg, and the brake 
torque is 4000kg/cm on the 
KR800SDX and 50% greater at 
6000kg/cm on the KR1000SDX. 
Motor voltage is 20V dc and 
the position graticule is fully 
adjustable, providing null set-
ting to the operator's choice. 
Full auto-stop is provided 

(limit switch). 

KR800SDX and KR1000SDX 
are £325.00 and £368.00 inc 
VAT respectively. 

South Midlands 
Communications Ltd, 
S M House, School Close, 
Chandlers Ford 
Industrial Estate, 
Eastleigh, 
Hampshire S05 3BY. 
Tel: (0703) 255111. 

MAPLIN MARKET 
New Heathkit products fea-

tured  in The 1987 Maplin 
Buyer's Guide to Electronic 
Components  include  the 
novice CW transceiver, HW-
99. Designed for the first time 
amateur radio hobbyist, this 
powerful radio kit provides 
good performance at a cost of 
£299.95. A matching station 
speaker, SP-99, featuring a 
3in communications receiver 
speaker costs £29.95. 
Also new is the VLF conver-

ter, HD-1420, which enables 
broadcasts below the stan-
dard AM band to be received. 
Battery powered, the cost is 
£49.95. An active audio filter, 
HD-1418, is available at £79.95, 
along with a DTMF DTMF 
decoder, HD-1530, a touch 
tone decoder which elimin-
ates any messages not inten-
ded for the user, at £79.95. 
Three new antenna acces-

sories are also included in the 
catalogue — a remote co-ax 
switch, HD-1481, which will 
remotely operate up to 4 
antennas at £79.95; an active 
SWL antenna, HD-1424, suit-
able for use  in locations 
where an outside antenna is 
not available costs £49.95, and 
the antenna matcher, SA-
2550, which operates both CW 
and phone segments in a 
band from one antenna is 
priced at £149.95. 
The  Heathkit  range  of 

educational courses and pro-
ducts includes a digital tech-
niques trainer, ET-3200B, at 
£109.95 kit form or £184.95 fully 
assembled. 
A digital  circuit  design 

course (EE-1004) plus a laser 
technology course (EE-110), 
both at £99.95, will meet what 
Maplin see as the growing 
demand for courses on these 
key hi-tech subjects. 
New to the Maplin Heathkit 

range is the microprocessor 
course (EE-3404), which at 
£49.95 covers all 6809 chip 
concepts. 
A computer maintenance 

course (EC-2003) at £69.95 
provides practical guidance 
on how to troubleshoot and 
maintain digital and microp-
rocessor systems. 

Maplin Electronic 
Supplies Ltd, 
PO Box 3, 
Rayleigh, 
Essex SS6 8LR. 
Tel: (0702) 552911. 
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RX SOFTWARE 

Technical Software have 
announced an improvement 
in their successful Spectrum 
RX-4 program. 
The program has proved 

popular  with  SWLs  and 
licensed  amateurs  as  it 
requires no interface, need-
ing only a single lead connec-
ting the radio to the compu-
ter. This system is cheap and 
simple and produces some 
excellent results. The compu-
ter noise conducted along the 
lead and the absence of audio 
filtering prevent the recep-
tion of weak and fading sig-
nals  and  those  suffering 
strong interference, frequent 
problems on the short wave 
bands. 
Most receivers do not have 

a facility for narrowing the IF 
passband below the usual 
SSB width, except for a possi-
ble CW filter which is unsuit-
able for receiving RTTY or 
Amtor. A new version of this 
program is now available, 
using an interface adaptor 
board which plugs into the 
back of the Spectrum and 
accepts an interface or termi-
nal unit. 
The company's TIF1 inter-

face has been designed to 
reduce computer noise and it 
has effective 2-stage filtering 
for reception of RTTY, CW 
and Amtor under noisy and 
crowded  band  conditions. 
SSTV  reception  is  also 
improved by the reduction in 
computer noise. 
The  interface  adaptor 

board comes assembled and 
tested with the new program 
for £40. Users of the existing 
RX-4 program can upgrade to 
this version for £21 if they 
return their old program. The 
TIF1 interface costs £15 as a 
kit (assembled PCB, cables 
and connectors) or £25 ready-
made, boxed with all connec-
tions. 
This version of the program 

will run on any 48K or 128K 
Spectrum,  including  the 
Spectrum + 2, as it does not 
use the ear socket. 
Both versions of this prog-

ram are currently available. 
The original version costs £25. 

Technical Software, 
Fron, 
Upper Llandwrog, 
Caernarfon, 
Gwynedd LL54 7RF. 
Tel: (0286) 881886. 

IT'S A GAS 

The unique Portasol gas 
soldering iron can now be 
used with a knife tip which is 
primarily designed for cutting 
nylon rope and sails. It will, 
however, find many other 
suitable applications as sales 
grow. 
The blade shaped tip is 

40mm long inclusive of heat-
sink when in the iron, and the 
actual blade is 7mm wide with 
a thickness that tapers down 
to 0.5mm. 
Instant cutting and sealing 

of edges is achieved and 
using the Portasol gas iron it 
can be carried out in all 
weathers. 

Greenwood Electronics, 
Portman Road, 
Reading, 
RG3 1NE. 
Tel: (0734) 595843. 

SMD TOOLS 
A range of tools for SMD 

soldering and desoldering, 
designed for attachment to 
the Oryx range of soldering 
irons and desoldering equip-
ment,  is  available  from 
Greenwood Electronics. 
There is a rapidly increas-

ing interest in surface mount 
tools. However, most users 
are reluctant to spend large 
sums of money on tools they 
might only use occasionally. 
The Oryx range is designed to 
offer low cost tools for pro-
totype, low volume produc-
tion and re-working applica-
tions. 

Greenwood Electronics, 
28 Portman Road 
Reading 
RG3 1NE. 
Tel: (0734) 595843. 

TOELLNER PSUs 
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The  Toellner  range  of 
power supplies from Field-
tech  Heathrow Ltd offers 
many different units - single, 
dual triple and quintuple ver-
sions - with various voltage 
and current capabilities. 
The new range of instru-

ments is classified into three 
series, namely the TOE-8030, 
TOE-8430 and the TOE-8730. 
These power supplies are 
compact, rugged and favour-
ably priced. 
All devices can be used as 

voltage regulators as well as 
current regulators. Change-
over from one mode to the 
other is accomplished auto-
matically, the actual mode 
being indicated by a light-
emitting  diode.  Several 
devices may be intercon-
nected in serial or parallel 
configurations. 
Power supplies in the TOE-

8030 series are principally 
designed according to the 
proven fundamental concep-
tion of the TOE-8430/8431 
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series. By additional circuitry 
the internal power dissipa-
tion is considerably reduced 
and, simultaneously, the 0/P 
power is increased. 
In the tracking mode the 

variable 0/P voltages are 
internally  connected  in 
series, so a positive and 
negative voltage with a zero 
reference common to both 
voltages is available. When 
the negative is readjusted the 
positive  voltage  will  be 
'tracked' by a proportional 
level. 
The adjustment of 0/P vol-

tage and 0/P current is pro-
vided with all versions. This is 
accomplished  with  high-
resolution ten-turn potentio-
meters. 

Fieldtech Heathrow 
Limited, 
Hun tavia House, 
420 Bath Road, 
Longford, 
Middlesex UB7 OLL. 
Tel: 01-897 6446. 

VARIABLE CAPACITORS 
The new high power vari-

able  capacitors  available 
from  Telecomms  were 
designed by Ernie Quinnell 
G4JEV in response to the 
demand for a low cost, rugged 
capacitor capable of with-
standing very high RF vol-
tages. 
Construction is of brass, 

ultra high grade aluminium 
with gold anodizing and high 
voltage acrylic. 
These capacitors are suit-

able  for  use  in antenna 
matching units up to 2kW or 
high power amplifier output 
stages. The TC500 is 13pF-
500pF variable and the TC250 
is 13pF-250pF variable. 

Telecomms, 
189 London Road, North End, 
Portsmouth P02 9AE. 

AMATEUR KITS 
Now available from FJP Kits 

is a large range of ham radio 
kits and many components. 
Products include a semi-

built power supply kit, a 
400mA nicad charger kit, a 
Morse practice oscillator and 
more. 
All products -dre available 

by mail order only. For a 
complete list of the rartge 
plus price details contact Mr 
F J Powell at the address 
below. 

FJ P Kits, 
2 Market Street, 
Hednes ford, Staffs. 
Tel: (05435) 6487. 

For the very latest com-
munications and electronics 
products, read Radio & Elec-
tronics World. 
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Safe cellular 
British Telecom have wel-

comed assurances by the 
Secretary of State for Trade 
and  Industry  that  the 
proposed pan-European digi-
tal  cellular  radio  system 
would not be jeopardised by 
the Government's decision to 
allocate,  on  a temporary 
basis, 40 additional channels 
to Racal-Vodafone. 
Racal-Vodafone  had 

requested 120 of the channels 
reserved for the European 
system.  British  Telecom 
opposed this application on 
the grounds that such a move 
could have seriously impeded 
what is seen as a major 
European initiative to which 
the UK is firmly committed. 
Now the Government has 
granted Racal 40 channels on 
the clear understanding that 
they should be returned by 
31st December 1987. 
Cellnet is now launching a 

major marketing campaign, 
timed to exploit its greatly 
enhanced capacity. 

Data by satellite 
Trials of a new satellite 

business  communications 
service, which can send com-
puter data both ways through 
small dish aerials on custom-
ers' premises, were started by 
British Telecom in May. 

The service will allow users 
at terminals in many distant 
locations, in Europe as well as 
the  United  Kingdom,  to 
exchange data easily and 
cheaply by satellite with their 
companys'  central  compu-
ters.  It means that com-
munications links can be set 
up quickly, and their con-
tinuity  maintained  when 
terminals are moved to new 
locations. 
The trial service is to be 

based on the technology of 
VSAT (very small aperture 
terminals) and will use dish 
aerials of 1.2m (4ft) or 1.8m 
(6ft) diameter. It will be cen-
tred on British Telecom's 
London Teleport— its satellite 
communications earth sta-
tion in the heart of London's 
dockland  (see  Spectrum 
Watch). 
Special  equipment  sup-

plied by Comsat Technology 
Products for the trials is being 
installed at the Teleport to act 
as the network hub. Custom-
ers taking part will link their 
central computers to the hub 
over British Telecom Kilo 
Stream digital private cir-
cuits. 
The hub will convert the 

data to the form used by the 
network  for  transmission 
from the Teleport earth termi-
nal to an Intelsat V satellite. 

NEWS 
DESK 

This will then transmit the 
data back to earth to be 
received by the appropriate 
distant VSAT, where it is 
converted to its original form 
and directly connected into 
the  user's  local  private 
network. 
Any remote site may com-

municate with the hub, or to 
any other authorised VSAT 
via the hub. 
Applications to be evalu-

ated during the six months' 
trial include the distribution 
of  news  and  images for 
information services, internal 
company electronic mail and 
other interactive corporate 
data communications. 

European collaboration 
An  agreement  between 

Thorn EMI Instruments and 
West German company Met-
rawatt GmbH  was signed 
recently  for  greater  col-
laboration between the two. 
Both  companies  are 

renowned for high quality 

instrumentation with power-
ful brand names recognised 
all over the world. Whilst 
acknowledging that there is 
competition between them in 
some product areas, the com-
panies say that there is also 
much within both companies 
product ranges that is highly 
complementary. 
Thorn  EMI  Instruments 

believe that it makes sense in 
the current market climate to 
pool resources, providing the 
user with a comprehensive 
range  of  products,  while 
channelling the development 
resources of each company 
into more specific areas. 
The first result of the agree-

ment  was  announced 
recently with the launch of 
Metrawatt's M2000 series of 
multimeters under the AVO 
brand name. The reciprocal 
arrangement could see some 
Thorn EMI Instruments pro-
ducts being marketed by Met-
rawatt GmbH in the near 
future. 

10th anniversary 
British  Aerospace  cele-

brated its 10th anniversary on 
29th April. 
The company was formed in 

1977 by the amalgamation of 
British Aircraft Corporation, 
Hawker Siddeley Aviation, 
Hawker Siddeley Dynamics 
and Scottish Aviation — com-
panies whose antecedents 
can be traced back to the 
pioneering days of British 
aviation. 
Today BAe is the UK's 
largest exporter of manufac-
tured goods, with a current 
order book approaching £10 
billion. By comparison, the 
order book in 1977 stood at £2 
billion. Then, sales were £800 
million, of which £530 million 
were  exports.  Today  the 
respective figures are £3.1 
billion and over £2 billion. 
Its portfolio of products 

includes  underwater  sys-
tems, ship-launched missiles, 
ground-launched  missiles, 
military aircraft and air-laun-

ched missiles; also civil airlin-
ers and business aircraft, 
satellites for communications 
and scientific research. 
A significant decision was 

taken  in 1978 when  BAe 
joined Airbus Industrie, the 
European  consortium  de-
veloping a family of airliners, 
as a 20% partner with the role 
of wing-maker. Two other 
important  decisions  taken 
that same year were to launch 
the BAe 146 and Jetstream 31 
airliners, the 146 with risk-
sharing partners in the US 
and Sweden. 
BAe missiles had promin-

ent success in 1980, with the 
US Air Force signing a £140 
million agreement for the 
Rapier surface-to-air missile 
system to be stationed at its 
bases in Britain, and the 
Swiss Government ordering 
£200 million worth of the same 
type. 
Today some 13 countries 

have ordered Rapier worth 
more than £2,800m. 

10 
Years 
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A demonstration of the Pye communications system 

Ambulance comms 
The official opening of the 

new Essex Ambulance Ser-
vice headquarters performed 
in May by the Lord Lieutenant 
of Essex, Admiral Sir Andrew 
Lewis KCB JP, brings into 
operation a new advanced 
mobile radio communications 
system commissioned from 
Pye Telecom, together with 
computer-assisted  ambu-
lance scheduling equipment. 
The mobile radio control 

equipment is installed in the 
Ambulance  Service's  new 
headquarters at Broomfield 
Hospital,  near  Chelmsford 
and links vehicles and staff 
from 30 ambulance stations 
located throughout the area. 
The  contract, worth  more 
than £300,000, was awarded to 
Pye Telecom by the North 
East Thames Regional Health 
Authority. 
The new system provides 

the technology required to 

keep ambulance crews in 
constant touch  with  their 
controllers, even when they 
have to leave their vehicles to 
attend  patients.  Mobile 
VHF/UHF radio repeaters in 
the  54  accident  and 
emergency ambulances over-
come the problems created 
by the presence of high-rise 
blocks in Essex, relaying sig-
nals between headquarters 
control  and  the  two-way 
hand-portable radios carried 
by the crews. 
These  PF85  Pocketfones 

are among the smallest and 
lightest portables on the mar-
ket  and  can  readily  be 
attached to a harness or belt 
to  give  ambulance  crews 
'hands-free'  communication 
when attending patients such 
as  domestic  heart-attack 
victims. 
Automatic status reporting 

on  the  mobile  repeaters 
allows an ambulance crew to 
transmit their vehicle's status 
to one of the eight M87 
control positions at the con-
trol centre by simply pressing 
a button which indicates, for 
example, whether they are 
'en route to an emergency', 'at 
the hospital' or 'available for 
further duty'. 

TCR for EUTELSAT 
EUTELSAT, the European 

Telecommunications  Satel-
lite  Organisation,  recently 
signed a contract with Logica 
with an initial value of £6.3 
million  to  supply  the 
telemetry, command and ran-
ging (TCR) facilities for in-
orbit control of up to three 
EUTELSAT II satellites. The 
initial system is scheduled for 
delivery in April 1989. The 
contract  includes  options 
worth a further £700 thousand 
for extensions so that a total 
of up to 6 satellites may be 
controlled using the same 
system. 
The system will  provide 

EUTELSAT with a cost effec-
tive and highly responsive 
means  of  controlling  the 
EUTELSAT II satellites, the 
first of which will be launched 
in late 1989. The more tech-
nically advanced EUTELSAT 
II satellites will  gradually 
replace  the  EUTELSAT  I 
satellites, and will be used 
primarily for television trans-
mission, telephony and busi-
ness services. 

The facilities supplied by 
Logica will include a satellite 
control centre (SCC), located 
in Paris, and two TCR station 
baseband facilities, one near 
Sintra (Portugal), the other 
near Rambouillet (France). A 
back-up SCC will also be 
delivered. Logica will addi-
tionally provide equipment to 
allow data communications 
between sites, and, as prime 
contractor for the project, will 
supply overall project man-
agement. 
The main subcontractor is 

Alcatel  Espace,  a French 
company who will supply the 
TCR baseband system. This 
system consists of telemetry, 
telecommand and  ranging, 
data-processing and modem 
equipment which will allow 
the two-way flow of informa-
tion between the satellites 
and  the  ground  control 
network. 

Going underground 
A £100,000 communications 

system for a new 2.5km tunnel 
in Hong Kong, designed by 
Philips Radio Communication 

Systems in association with 
EB  Communications,  will 
enable. police and security 
officials  to  broadcast 
emergency messages to driv-
ers in the tunnel over their 
standard car radios, as well as 
providing normal radio recep-
tion. Warnings can be given 
on  road  conditions  or 
emergencies  on  the  road 
ahead. 
The communications sys-

tem forms part of an £8 million 
contract recently awarded to 
Philips Hong Kong. The com-
plete contract, which is for 
equipment  in the  longest 
road tunnel yet to be built in 
Hong  Kong, also includes 
computerised  supervisory 
systems and a lighting sys-
tem. By 1989 the tunnel will 
link Shatin and Tsuen Wan, 
two of the fastest-growing 
satellite towns in the New 
Territories. 
Two communications net-

works are to be installed—one 
for service and security use, 
the other the re-broadcasting 
facility for emergency mes-
sages. Both networks use a 

radiating feeder system to 
transmit  messages  under-
ground. This is a special cable 
which overcomes the prob-
lem of transmission at great 
depth by leaking radio fre-
quencies along its length. 
Normal radio signals disap-
pear as vehicles enter the 
tunnel. The radiating feeder 
system reconstitutes the sig-
nals via off-air receivers to 
provide  unbroken  signals 
and, of equal importance, to 
allow  the  rebroadcasting 
'break-in' circuits to be acti-
vated  for  transmission  of 
emergency messages. A com-
plex combining  system  is 
used to ensure that minimal 
interference occurs between 
the large number of base 
stations. 
The  Hong  Kong  system 

comprises 12 Philips F4002 
base stations linked to two 
M82 controllers strategically 
located in the tunnel. Ten 
vehicles used by service and 
security personnel are equip-
ped with M294 mobile radios, 
while 12 Philips PF85 portable 
two-way pocket radios are 
used for on-site communica-
tion  by  maintenance  and 
emergency  service  per-
sonnel. 

Phone box preservation 
A decision by the Depart-

ment of the Environment to 
list a further 400 telephone 
kiosks as being of special 
architectural  and  historic 
interest has been welcomed 
by British Telecom. 
The  Department  of  the 

Environment  and  British 
Telecom are to work with 
English Heritage to identify a 
representative  sample  of 
post-1939 kiosks worthy of 
preservation. 
BT say that their kiosk 

modernisation programme — 
providing more vandal-resis-
tant  housings  which  give 
easier access for the elderly 
and disabled — has always 
allowed for the retention of 
the  most  worthy  red 
telephone boxes in special 
locations. About 175 pre-1939 
kiosks  have already been 
listed. 
It is expected that about 400 

more  kiosks  judged  to 
enhance their surroundings, 
sited near listed buildings or 
in attractive town and country 
locations will be listed for 
preservation. 
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AMATEUR RADIO 
 WORLD   

Compiled by Arthur C Gee G2UK 

As we reported in this column last 
month, the International Amateur 

Radio Union Region 1 Triennual Confer-
ence was held at Noordwijkhout, Holland 
from April 10th to 17th, and your scribe 
had the pleasure of attending as one of 
the RSGB's delegation. 
The  conference  was  very  well 

attended, over 160 delegates from 44 
countries being present. Among the 
guests of honour were J Jipguep, Deputy 
Secretary-General of the International 
Telecommunications Union; the Bur-
gomaster of Noordwijkhout, Mr F Winkel; 
the President of VERON, Jan Hordijk 
PAOAJE; and Richard Baldwin W1RU, 
President of the IARU. 
The conference was officially opened 
by Ir C Wit, Director General of the 
Netherlands PTT. The opening address 
was delivered by Mr Jean Jipguep. He 
said that apart from his professional 
interest in the conference activities he 
felt a certain personal involvement, in so 
far as his country, like all the African 
countries, is a member of Region 1 IARU, 
and that in spite of the difficulties 
afflicting his continent, and the resulting 
problems which African radio amateurs 
encounter in purchasing equipment, the 
16 African amateur radio associations 
currently affiliated to the IARU repre-
sented 38% of the countries in Region 1. 
Mr F Winkel, Noordwijkhout's Bur-

gomaster, made the interesting sugges-
tion that as he was also President of the 
Federation of Esperanto Associates in 
the Netherlands, he should be allowed to 
deliver his address in Esperanto. That 
was not possible, however, as English is 
the common language of the IARU and of 
the conference. He spoke briefly of the 
advantages of Esperanto and mentioned 
that there is in fact an international 
Esperanto movement specifically for 
radio amateurs, namely the Internacia 
Ligo de Esperantistaj Radio-Amatoro, 
ILERA, which was founded in 1970 and 
now numbers about 250 members and 
publishes a quarterly magazine. 
Another interesting point was made by 
Mr C Wit, Director General of the 
Netherlands  PTT,  in  his  opening 
address: One of the mainstays of the 
amateur service is the care for order 
within the amateur community. Without 
orderly use of the ether, the amateurs 
cause interference to each other or to 
other radio services. The other radio 

services will therefore keep a watchful 
eye on the amateur service. Consider-
able pressure is being exercised by 
these services to obtain more frequency 
bands, because the ether is playing a 
continuously more important role in 
society. The fact that 8% of the total 
frequency range has been reserved for 
the amateur service for conducting 
experiments is not always understood by 
others'. 
Similar references were made by Case 

van  Dijk PAOQC, Chairman of the 
VHF/UHF Committee, who in his opening 
remarks said the main task of the IARU 
and the Region 1 organisers must be to 
defend our bands against encroachment 
by other services. Some bands were 
already threatened. There had been 
success at the last WARC in 1979 and new 
HF bands had been obtained. Another 
WARC could be expected around 1992 
when there would be another division 
and allocation of frequencies. It would 
need much preparation. Many other 
services were clamouring for more 
frequency space so our first and fore-
most task must be to defend our bands. 
One of the major considerations of this 

conference was the drafting of a new 
constitution and byelaws. The old con-
stitution was drafted some twenty years 
ago and is now inadequate in view of the 
many extra activities. This item on the 
agenda naturally took up a considerable 
amount of time. 
Your scribe's main interest in the 

conference was concerned with matters 
affecting the amateur satellite service. 
One interesting paper submitted by the 
Italian Radio Society was entitled The 
Desirability of more Involvement of 
Member Societies in the Amateur Satel-
lite Service; a title which said it all! The 
recommendations coming out of the 
discussions on this topic were that 
societies should be encouraged to make 
continuous efforts to publicise satellite 
techniques in order to encourage their 
use and that steps should be taken to try 
to get more articles on satellites into the 
radio media, particularly those suitable 
for beginners. 
An interesting recommendation relat-

ing to QSL cards was that conformity 
should be encouraged in expressing the 
date on QSL cards by using the two-digit 
system, ie year/month/day, for example 
87/4/28, the system used in astronomical 

circles. Some interesting discussion 
took place on standardising QSL cards in 
other respects. It was proposed, for 
instance, that a lower margin on the card 
should have an 'information-strip', with 
the amateur's callsign for electronic 
sorting. Apparently both the Germans 
and the Japanese already have equip-
ment for doing this. 
Direction finding contests are not at 

present very popular in the UK. Years 
ago they were, however. Radio clubs 
usually included them in their summer 
programmes. Your scribe was quite an 
ardent participator then; when Top Band 
or eighty metres were the frequencies 
used and all the gear was home-brewed. 
These events usually turned out to be 
quite fun and would conclude with tea 
laid on specially for the occasion at the 
local teashop, to which the XYLs and 
girlfriends  were  invited.  Recently, 
however, little activity in this direction 
has been heard in this country. 
This is not so, however, in other 

countries in Europe. The ARDF (Amateur 
Radio Direction Finding) Working Group 
certainly had much to discuss at the 
conference. It was quite surprising to 
learn that ARDF World Championships 
are held, the rules and arrangements for 
which are taken with the greatest 
seriousness. The terrain over which they 
are held was discussed in detail, as was 
the equipment used. There was even an 
item on their agenda dealing with 
national anthems being played and 
national flags being hoisted during the 
awards ceremony for the IARU ARDF 
champions. Needless to say, there has to 
be an international jury to look into 
protests! It was suggested that the next 
ARDF championships should be held in 
England, but this was rejected on the 
grounds that ARDF in England did notyet 
have enough interest to stage such an 
event.  Switzerland  accepted  the 
request, saying they could stage the 
event in Lucerne or Berne in August/ 
September 1988. 
Band  planning  and  its numerous 

problems naturally took up much space 
on the agenda. Repeaters and beacons 
came in for their share of discussion. 
Contests (more of or less of?) and when 
to hold them were keenly debated. 
On the technical side, packet radio 

naturally came in for a lot of considera-
tion, and discussion on what frequency 
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band ATV should take place was well to 
the fore. EMC (Electra-Magnetic Com-
patibility,  ie, electrical  interference) 
meteor scatter and propagation studies 
were a few of the technical topics. 
It was not all work, however; the social 

scene was well to the fore in the 
evenings, with pride of place surely 
going to the Royal Omani Amateur Radio 
Society for their A4 Omani Hour, where 
delegates in their national costume 
served up dates and sweetmeats. 
The non-delegate ladies present spent 

their time on organised visits to the 

shops in Amsterdam and coach tours to 
see the picturesque Dutch scenery, and 
the whole conference was treated to a 
day long visit to the fantastic storm-
surge barrier in the mouth of the Eastern 
Scheldt. This is a truly remarkable piece 
of civil engineering. Altogether a hectic 
week for all, tiring but enjoyable. 
We have devoted the whole of this 

column this month to the conference, 
because it seems to me to be a typical 
example of one of those tackroom' 
activities which get little publicity. 
Behind our hobby, there is a large and 

efficient administration which is working 
continuously to keep our hobby viable. 
Those who give their time voluntarily to 
keeping the wheels turning get little 
thanks for their efforts, so maybe this 
very sketchy account will help to bring 
attention to their efforts. Only a small 
number of the matters dealt with at the 
conference have been touched upon 
here, perhaps only those which were a 
little 'offbeat'. The bulk of the work 
concerned very routine matters, not so 
interesting but essential if we are to 
continue to enjoy our hobby. Rawl 
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BI-PAK BARGAINS 
NO  RESISTORS 

Oty Description   Price 
VP1  300 Assorted Resistors in ved values & Types  .11.00 
VP2  300 Carbon Resistors V4- '/2 watt pre formed mixed 

.0.00 
V P 3  200 .1./8-w awtta Resistorsrbo n minedResi volmesi nee, c: valuespes  ....  .gg 
VP4  200  '/2 1 
VP16  50 Wirewound Resistors mixed watt values .....  11.00 
VP112  1 Sub Resistance Box. 36 values 5 ohms-1K ohms 

£475 
VP140  50 Precision Resistors 15' Tol  .11.00 
VP181  100  land 2 watt Resistors, assorted values  £1 00 

CAPACITORS 

Pak 
No  Oty Description  Price 
VP74164  4 74164 8-Bit Parallel Output Serial Shift Registers.. £1. 00 
VP74187  4 74167 Synchronous Decade Tate Multipliers  11.00 
VP74174  4 74174 Han 0-Type Flip-Flops  ..  ....... ..........  11.00 
VP74181  4 74181 Arithmetic Logic Units/Function Generators 

11.00 
5P74193  4 74193 Sync Up/Down Dual Clock Counters. Bina, 

clear  El Do 
VP74279 4 74279 Quad S-R Latches...........  El 00 
BP08  I TTL Data Book 74 Series, including "LS". Complete with 

Pin out Diagrams. 7400-74670 TTL Interchangeability 
Guide Function Selection Guide and Explanation of 
Function Tables. "NO VAT"  £1.00 

VP5  200 Assorted Capacitors all types ............... ......  £1 00  VP246 
VP6  200 Ceramic Capacitors Min mixed values  ..  £1.00 
VP8  100  Mixed Ceramic Disc 68pf-015pf ........ . „ „  . 0.00  VP247 
VP9  100 Assorted Polyester/Polystyrene Capacitors ..  . £1 00 
VP10  60 C280 Capacitors. Metal foil, mixed values  . £1 00  VP248 
VP11  50 Electrolytics all sorts  . 11.00 
VP12  40 Electrolytes 47m1-150m1 mixed volts  £1.00  VP249 
VP13  30 Electrolytes. 150mf-1000mf. mixed volts .  0.00 
VP15  25 .01/250V Min Layer Metal Caps.  .1100  VP250 
VP146  25 Solid Tantalum Caps mixed values  £1.00 
VP180  25 Tantalum Bead Caps assorted values  £1.00 
VP182  a 1000uf 505 Electrolytics  £1 00  VP251 
VP192  30  Min Electrolytics mixed values 47m1-1000mF 6-16V 

11.00 
VP193  6 Sub Min Electrolytics 20 1000/2200/3300mF 10-16V 

74 SERIES SALE "ROCK BOTTOM" PRICES 

1100  VP252 

VP253 
VP223  50 Asst 74 TTL IC's. ALL GATES'' new & coded our mix 

7400-7453  MOO 
VP224 100 Asst 74 TTL IC's. ALL GATES'' new & coded our mix 

7400-7453  010.00 
VP7413  4 7413 Dual Nand Schmitt Trigger, 4-Input.  £100 
VP7440  4 7440 Dual 4-Input. Positive- Hand Buffer  £1 00  VP254 
VP7470  4 7470 And-gated Positive-edge-triggered Flip-Flop with 

preset .  El 00  VP255 
5P7480  4 7480 Gated full Adder .. ......... .....................„ .... .. ..... Cl .00  VP256 
VP7481  4 7481 16-Bit Random Access memories  £1 00 
VP7490  4 7490 Decade Counter  C1.00  VP257 
VP7491  4 74918-Bit Shift Register  01.00  VP258 
VP7492  4 7492 Divider by 12 Counter  £1 00  VP259 
VP7493  4 74934-Bit Binary Counter  01 00 
VP7494  4 74944-Bit Shift Register  01 00 
VP7495  4 7495 4-Bit Shift Register  £1 00 
VP74111  4 74111 Dual J-K Master Slave. Flip-Flop  01 00 
VP74141  4 74141 BCD Decimal Decoder/Driver  £1 00 
VP74151  4 74151 1 of 8 Data Selectors/Multipliers.  £1 00 
VP74153  4 74153 Dual 4 line to 1 line Data Selectors/Multipliers 

£1 00 

TOOLS 
25 watt High Quality Low Cost Soldering Iron 2400 AC 
Long Life Element. 1 7m lead.  13.50 
15 watt "Lightweight" High Quality Low Cost Soldering 
Iron 2405 AC. 1.7rn lead  £3.56 
High Suction Desolderng Pump. Teflon nozzle. Auto 
Eject. Heavy duty return spring  £4.00 
High Quality Soldering Iron Stand. Cast iron base. Tip 
cleaning sponge..  £4.00 
Long Finger Grip, solderng aid. Heavy metal base. 
Serrated jaws with rev, tweezer action. Ideal for holding 
small components. Fully adjustable  13.00 
Multi-tester. Pocket size. 18 ranges. 10000 ohinsNDC - 
4000 ohmsNAC Fuse and diode protection. Mirrored 
scale. Leads with 2mrn plugs. Ball. & instructions inc 

£850 
Multi-tester & Transistor Tester. 20000 ohms/V. 19 ranges 
Audio output. Test term_ Fuse & Diode protection. Test 
leads & Transistor tests leads. Batt. & Instructions. 
Mirrored scale. Size 147097045mrn  118.50 
Digtal Multi-tester. 3,2 digit. Side switches for single-
hand operation. High quality construction tough ABS 
body.  Fully guaranteed. Overload protection.  Input 
lowed. 10Mohms. 19 ranges incl. IOADC plus diode & 
transistor test .Accuracy 0.8%. Complete with leads. Batt. 
and manual. Size 145070031mm  .135.g0 
250 grams Etchant Granules (Ferric chloride) makes ./2 
pint  11.00 
Etching Pen. Etch resistant. Spare tip. Blue  1100 
PCB Mini Drill. Operating voltage 5-140 DC k lmm twist 
drill and collet for .8 to 1.2mm drills and tominy bar inc . Es 
Pack of 3 Twist Drills. 1, 1.5, 2mm for PCB Mini Drill. .01. 00 
Multicore Solder. 5rn total. 18 and 22 S.W.G.  £1.00 
PCB Holder. Fully adjustable from 0-320mm wide and to 
any angle. Complete with iron stand and sponge. Strong 
metal construction with rubber feet Very High Quality 

11500 

IMSC 

5P223A 6 Tag Boards 36 way Paxaline 
VP225  20 DIN Plugs plastic 2-8 pin 180 /240 /360- mixed 

.51 .00 
£250 

PeE 
NO Oty Description  Price 

VP226  20 DIN Chassis Skts. metal 2-8 pin 180V240 /360° mixed 
.12.50 

VP227  18  DIN In-line Skts. plastic 2-8 pin 180/240/360 mixed 
.E2.50 

VP228  10 C15 Computer Cassette Tape, leadless.  ...............E3.00 
VP229  10 C60 Cassette Tape, 2030 min, low noise.  .E5.00 
VP230  10 C90 Cassette Tape. 2045 mmn. low noise  £6 00 
VP231  Cassette Head Cleaner Tape. non abrasive in case  £100 
VP232  Cassette Head Cleaner/Demagnetizer in case  £300 
VP233  Revolving Cassette Rack, holds 32  mokey perspex _12.50 
VP234  Demagnetizer Curved Probe, 2400 AC  .£3.00 
VP235  VHS Video Head Cleaner Cassette. Wet type  .14.00 
VP236  Betamax Video Head Cleaner Cassette. Wet type ........E4.00 
VP237  Universal NI-Cad Battery Charger. AA/HP11-HP2-PP3 

.E6.00 
VP238  4 AA Ni-Cad Batteries 1.25v 500mAh C/R mA  .14.00 
VP239  2 C-HP11 NI-Cad Batteries. Rechargeable  .E3.50 
VP240  2 D-HP2 Ni-Cad Batteries. Rechargeable.  .1400 
VP241  2 ORP12 Ligh Dependant Resistor 
VP242  4 TN-colour LED's. 5rnm Dia. 5mA 20  £E00 
VP243  3 Tri-colour LED's. Rectangular Srnrn R.G.V...  11.00 
VP244  1 High Power Piezo Electric Siren. Emits Earpiercing 

warbling sound. Ideal alarms. White plastic body with 
mounting bracket Power 12v DC 150mA. Ouptut 100db (A) 
at trn typ. Freq. 2.51/Hz. Size 57x42037rnm....  __ MOO 

VP245  1 Automatic Lighting Switch. Photo electric, weatherproof. 
Switches lights or equipment ON at dusk "OFF" at dawn. 
Loads up to 3A 01 2400 AC. Size 50045inin. ..... ............„.....£5.00 

SPEAKERS OFFER. SAVE UP TO 50% 

VPL001  1 6x4- Elliptical 8 ohms 4W RMS Freq. Res. 135-10000 Hz 
General purpose Speaker. Gauss 7000..........................£250 

5PL003  1 705" Elliptical 8 ohms 4W RMS Freq. R.. 90-10000 Hz 
Speaker. Centre HF cone. Gauss 7500  £3.00 

VPL005  1 805" Elliptical 8 ohms 8W RMS Speaker. Freq. Res. 
45-16000 Hz. Gauss 9000. Wide range Air suspension. 
sponge edge. Centre HF cone.  £4.50 

VPL006 1 906" Elliptical 8 ohms 10W RMS Speaker. Freq. Res. 
60-10000 Hz. Gauss 10000. Centre HF cone 

1 VPL018  2 /4" Transducer Waterproof Speaker. Polyester film 
Diaphragm. Moisture res. 8 ohms 300rnW RMS Freq. Res. 
20-20000 Hz  _11.00 

VPL18B  1 4" Round 8 ohms 1.2W RMS Freq Res. 190-101< Hz. General 
purpose speaker. 12000100035mm  £1.00 

VPL022  1 5" Round 8 ohms 3W RMS Freq. Res. 90-9500 Hz. 
Car/General purpose Speaker. Gauss 7500. 133042mm 

VPL025  1 51/2" Round 8 ohms 15W RMS Wide range speaker. Freq. 
Res. 50-15000 Hz. Air suspension. Centre HF Cone  £7.00 

VPL025A 1 6" Round 8 ohms 5W RMS Freq. Res. 70-2000 Hz. General 
purpose Speaker. Gauss 9000  £2.50 

VPL029  1 8" Round 8 ohms 10W RMS Freq. Re. 45-1600 Hz. Wide 
Range Speaker Centre HF cone  14.00 

Send your orders to Dept RE, BI-PAK PO BOX 6, WARE. HERTS 
VISA 

TERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS. 
BARCLAYCARD ALSO ACCEPTED TEL 0763-448851 GIRO 388 7006 M I 
ADD 15% VAT AND 01 50 PER ORDER POSTAGE AND PACKING 

Use your credit card. Ring as on 0763-48851 NOW 
and get your order even faster. Goods normally 
sent 2nd Class Mall 
Remember you must add VAT at 15% to your order 
Total Postage add £1.50 per Total Order 
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ELMASEr INSTRUMENT CASE 
300x133x217mm deep  £10.00 ea (C2.20) 

REGULATORS 
LM3177 Plastic 10220 variable   Cl 
LM317 Metal   £2.20 
7812 Metal 12v 1A   £1.00 
7805/12/15/24 plastic   50p 100 + 27p 

7905/12/15/24 plastic   50p 100 + 27p 
CA3085 1099 Variable regulator  Cl 
LM338 5A variable  £5 

COMPUTER ICS 
Used Eproms are erased and verified 
68008 Processor Ex-Equip  £5 
27128-25 NEW  £2.60 
2764-30 NEW  £2 
2716-45 USED  £2 100+ £1.50 

1702 EPROM ex equip  £5.00 
2732-45 USED  £2 100+ £1.50 
2114 EX EQPT 60p 4116 EX EQPT  70p 
6264LP15 8K static ram   £2.80 
4416 RAM  £3.50 
6116 -2 (TC5517AP-2)  £1.50 

SURFACE MOUNTED 
TRANSISTORS 
BCW30 BCW31 BCW72 NTAV70 152836 mm 50/type 

100/C2.50 

POWER TRANSISTORS 
2SC1520 sim BF259  3/C1 100/C22 
1IP141, 142, £1 ea, TIP112, 125,428   2/£1 
TIP3513 £1.30 TIP35C   £1.50 
SE9302 100V 10A DARL SIM TIP121   2/C1 
2N3055 Ex eqpt tested  4/£1 
Plastic 3055 or 2955 equiv 50p   100/C35 
2N3773 NPN 25A 160V £1.80   10/C16 

QUARTZ HALOGEN LAMPS 
A1 /216 24v 150w  £2.25 
H1 12v 55w (car spot)   £1 .50 

MISCELLANEOUS 
Olivetti logos calculator keyboard (27) key plus 12 Digit 
flourescent display on driver boad (ie calculator less case, 
transformer and printer)  £1.30 
Plastic Equ case 9x6x1.25" with front and rear panels 
containig PCB with eprom 2764 -30 and ICS 7417 LS30 LS32 
LS74 L5367 LM311 7805 Reg, 9 way D plug, push button 
switch, din socket  £1.90 
BBCPRINTER LEAD 26 way IDC to CENTRONICS plug 

£3.50 
COMPUTER LEAD 5 metres CO-AX to PHONO  Cl 
SMALL MAINS MOTOR + GEARBOX 1 REV/24 Hours with 
2  changeover  switches  5A  contactsC1 
SMALL DC MOTORS 2 to 6 volt 18x18x10mm 3/£1 
VNIOLM 60V 1/2 5ohm TO-92 mosfet  4/C1.100/£20 
MIN GLASS NEONS  10/C1 
RELAY 5v 2 pole changeover looks like RS 355-741 marked 
SIC 47W6051  2/£1 
OMRON RELAY 3.6volt coil 2p c/o contacts marked 
G4D-287P-BT2  QTY  AVAILABLE2/C1 
MINIATURE CO-AX FREE PLUG RS 456-071  2/£1 
MINIATURE CO-AX FREE SKI RS 456-273  2/£1.50 
STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy  £1.50 ea 10+ £1 

12V RELAY 2 pole 6A contacts  £1.25 
DI L REED RELAY 2 POLE n/o CONTACTS  Cl 
Zettler 24v 2p c/o relay 30x20x12mm sim. RS 348-649 

£1.50 100+ Cl 
ELECTRET MICROPHONE INSERT  £0.90 
MODEM LINE TRANSFORMER  £1.50 1K 50p 
Linear Hall effect IC Micro Switch no 613 SS4 sim RS 
304-267  £2.50 100+ £1.50 
OSCILLOSCOPE PROBE SWITCHED X1X10 £10 
CHEAP PHONO PLUGS  100/C2 1000/C18 
1 pole 12 way rotary switch  4/£1 
AUDIO ICS LM380 LM386  Cl.. 
555 Timer 5/£1 741 Op AMP  £5/C1 
COAX PLUGS nice ones  4/C1 
4 x 4 MEMBRANE KEYBOARD  £1.50 
15.000uF 40V SPRAGUE 36D  £2.50 (El .25) 
INDUCTOR 20uH 1.5A  5/C1 
NEW BT PLUG + LEAD  £1.50 
1.25" PANEL FUSEHOLDERS  5/£1 
MAINS ROCKER SWITCHES SPST 6A  5/C1 

CHROMED HINGES 14.5 x 1" OPEN  Lie. 
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home 
alarms  £3 
12v 1.2W small wire ended 1 amps fit AUDI VW TR7 SAAB 
VOLVO  10/C1 
12V MES LAMPS  10/£1 

STEREO CASSETT5 HEAD  £2 
MONO CASS. HEAD  £1 ERASE HEAD 50p 
THERMAL CUT OUTS 50 77 85 120C  £1 ea 
THERMAL FUSE 121C 240V 15A  5/£1 
TRANSISTOR MOUNTING PADS TO-5/T0-18 
 £3/1000 
10-3 TRANSISTOR COVERS  10/£1 
STICK ON CABINET FEET  30/C1 
PCB PINS FIT 01" VERO  200/C1 
TO-220 micas + bushes  10/50p 100/E2 
10-3 micas + bushes  20/£1 
Kynar wire wrapping wire   
PTFE min screen cable   
Large heat shrink sleeving pack   
CERAMIC FILTERS 6M/9M/10.7M  

TOKIN MAINS RFI FILTER 250v 15A 
IEC chassis plug rfi filter 10A  £3 
Potentiometers short spindles values 2k5 10k 25k 2M5 1m 
lin  5/C1 
500k in 500k log  4/C1 

40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO 
DATA  Cl/pr 

PLESSEY INVERTER TRANSFORMER 11.5-0-11 5V to 

240v 200 VA  £6 (£3) 
240 to 115v step down transformers 1kVA 

2oz C1 
10m/C1 

£2 
50p 100/£20 
 £3 

£13 earr £3 
Large Qty Available 

DIODES & RECTIFIERS 
1N4148   

1N 4004/SD4 1A 300V   
1N5401 3A 100V   
BA157 1A 400V fast recovery   

BA159 1A 1000V fast recovery   
20v 35A stud  65p 

10CV£1.50 
100/£3 IC SOCKETS 
10/E1 6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1; 

100l£2.50 22/24/28 pin 4/£1 40 pin 30p 

100/£4 TRIMMER CAPACITORS 
12FR4 00 12A 4130v small stud   
BY127 1200V 1.2A   
8Y254 800v 3A   
8Y255 1300v 3A 
1A 800v bridge rectifier   
4A 100V bridge   
6A 100v bridge   
10A 200v bridge   
25A 200v bridge £2 ea   

25A 400v bridge £2.50   

SCRs 
MCR72-6 400v  £1 

35A 600v stud  £2 
TICV106D .8A 400v SCR 3/£1   100/C15 
MEU21 Prog. unijunction  3/C1 

TRIACS  diacs 25p 
NEC Triac ACO8F 600V 10 220  5/£2 100/£30 
NEC Triac 150L Tab 10220 6A 400V  2/£1 
ACOV8FGM 800mA 400V1092 TRAC  3/£1 
Diacs  4/£1 
TXAL225 8A 400V 5mA gate 2/£1   100/£35 

CONNECTORS (EX EQPT. price per pair) 
Centronics 36way IDC plug  £4 10+£3.50 
Centronics 36way IDC skt  £4 
Centronics 36way plug (solder type)  £40 
USED Centronics 36W plug & skirt  C3, NEW 
D' 9-way £1; 15-way £1.50; 25-way  £2 
37-way £2; 50-way £3.50; covers 50p ea 

WIRE WOUND RESISTORS 
W21 or Sim 2.5W  10 of one value C1 
R10 0R15 0R22 2R0 4R7 5R0 5R6 8R2 10R 12R 15R 18R 20R 
22R 27R 33R 36R 47R 56R 62R 91R 100R 120R 180R 390R 
430R 560R 680R 820R 910R 1K2 1K5 1K8 2K7 3K3 3K0 5K0 
10K 
R05 (50 milii-ohm) 1% 3W 4 for Cl 
W22 or Sim 6W  7 of one value Cl 
R22 R47 R62 1R0 1R5 1R8 3R3 6R8 9R1 1OR 12R 2OR 24R 27R 
33R 51R 56R 62R 68R 100R 1213R 180R 220R 270R 390R 560R 
620R 910R 1K0 1K2 1K5 1K8 2K7 3K3 3K9 4K7 8K2 10K 15K 
16K 20K 
W23 or Sim 9W  6 of one value C1 

4/C1.50 
10/C1 

8/E1 
 6/C1 

4/C1 
3/C1 

30p 
£1.50 

KEYTRON ICS 
SHOP NOW CLOSED, MAIL ORDER ONLY 

P.o. Box 634 
Bishops Stortford, Herts, CM23 2RX 

TELEPHONE: 0279 505543  ADD 15% VAT TO TOTAL 

ELECTRONIC COMPONENTS BOUGHT FOR CASH 

10/C18 
10/C22 

R22 R47 1R0 1R1 3R0 15R 56R 62R 68R 120R 180R 220R 300R 
390R 680R 1K0 1K5 5K1 10K 

W24 or Sim 12W  4 of one value C1 
R50 1R0 2R0 6R8 9R1 1OR 18R 22R 27R 47R 56R 68R 75R 82R 
100R 150R 180R 200R 220R 270R 403R 620R 1K0 10K 15K 

PHOTO DEVICES 
Slotted opto-switch OPCOA 0PB815  £1.30 

2N5777  50p only 
TIL811018 Photo transistor  Cl 
1IL38 Infra red LED  5/C1 

0P12252 Opto isolator  50p 

Photo diode 50p  6/£2 
MEL12 (Photo darlington base n/c)  50p 
RPY58A LDR 50p ORP12 LDR  70p 

LEDs RED 3mm or 5mm 12/£1  100/C6 

GREEN or YELLOW 3 or 5mm 10/£1  100/C6.50 
FLASHING RED 5mm 50p  100/£35 

SUB MIN PRESETS 
HORIZONTAL 
1K 4K7 10K 22K 47K 1M 10M  15/E1 100/C5 

DIODES 
1N4148   100/C1.50 
1N4004 or SD4 1A 300v   100/E3 
1N5401 3A 100V  10/C1 
BA157 1A 400V Fast recovery  100/C2.50 
BA159 1A 1000V Fast recovery  100/C4 
SUB-MIN PRESETS horiz  15/C1 100/C5 
1K, 4K7, 10K, 22K, 47K, 100k, 1M, 10M. 

MULTI TURN PRESETS 
1OR 213R 100R 2013R 250R 500R  50p 
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

small 
Small all types  5/50p 

Grey 1.5 to 6.5pF Grey larger type 2 to 25pF purple 3pF to 
50pF 

SOLID STATE RELAYS NEW 10A 
250v AC 
Zero voltage switching 
Control voltage 8-28v DC  £2.50 
40A 250V AC Solid State relays  CIS 

POLYESTER/POLYCARB 
CAPS 
1n/3n3/5n6/8n2/10n 1% 63v 10mm  100/C5 
1On/15n/22n/33/47n/68n 10mm rad 

100/C3.50 
100N 250V radial 10mm 100/£3   
2p2 160v rad 22mm  100/£10 
470n 250v AC X rated rad   4/E1 
33n/47n 250v AC X rated rad 15mm   10/£1.00 
1 600V Mixed dielectric  50p ea 
Paper cap, 1uF 700V ideal for electronic ignition 

 £1.00 

BEAD THERMISTORS 
GLASS BEAD NTC Res 0 20'c  80p 
250R 1K2 50K 220K 1M4 

BEAD TANTALUM CAPS 
8 25V 47u 3V 12/£1  100/C6 
2u2 20V 8/£1  100/C8 

MONOLOTHIC CERAMIC 
CAPS 
100n 50v  3m or 5m 100/C6 
100N 50V axial Shortleads  100/E3 
10N 50V  100/C3 

100N 50V dil package 0.3" rad  100/£10 
10N 50V dil package 0.3" rad.E4/100 

 C35/1k 

STEPPER MOTOR 4 PHASE 2 9v 
WINDINGS 
£3.50   10/C30 

MIN CASH ORDER £3.00  OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 

MIN. ACCOUNT ORDER £10.00 

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
65p OTHERWISE (LIGHT ITEMS) 

JULY 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 15 



PHONE 

0474 60521 

INTEGRATED CIRCUITS 

P.M. COMPONENTS LTD TELEX 
(SELECTRON HOUSE, Si3RINGHEAD ENTERPRISE PARK. 966371 

GRAVESEND, KENT DA11 8HD  TOS PM 

AN124  2.50  MC13511 1.50 
4112140  2.50  MC13521 1.00 
AN239  2.50  a4c1451gBcp 
AN2401  2.80 
AN264  2.50 
AN6I2  2.15 
AN3621  2.80 
AN7140  3.60 
A97145  3.50 
AN7145M 3.95 
BA521  3.33 
CA1352E 1.75 
CA3086  0.46 
CA3123E 1.96 
CA31407 1.13 
8776016  2.50 
HA1339A 2.95 
HA1366W 2.75 
HA1377  3.50 
HA1156W 1.50 
HA1551  2.95 
1A1230  1.95 
1A4102  2.93 
LA4140  2.95 
1A4031P  1.95 
LA4420  1.93 
LA4430  2.50 
1A4400  4.15 
1A4422  2.30 
LM461  3.95 
1C7120  3.25 
LC7130  3.50 
1C7131  5.50 
LC7137  5.50 
LM1011  3.15 
LM324N  0.45 
LM380N8 1.50 
LM380N8 1.75 
LM3837  2.96 
LM390N  3.50 
M51513L 2.30 
M5155L  2.95 
M51521L  1.30 
M83712  2.00 
M63756  2.30 
MC1307P 1.00 
MC1310P 1.95 
MC1327  1.70 
MC13270 0.95 
MC1349P 1.20 
MC1350P 0.95 

2.50 
MC1357  2.35 
MC1358  1.58 
MC145I 8CP 
7.60 
MC1495  3.00 
MC1496  1.25 
MC145106P 

7.95 
MC1723  0.60 
MC3357  2.73 
MC34011 2.50 
M0P1603 0.60 
ML2318  1.73 
ML2328  2.50 
MSM5807 8.75 
PLL024  3.73 
SAA500A 3.50 
SAAI025 7.25 
SAS560S 1.75 
SAS570S 1.75 
SAS580  2.86 
SA/SB/T/U 

1.00 
SL901B  7.93 
SL917B  6.65 
SL1310  1.80 
SL1327  1.10 
8L13270  1.10 
SN 76003N 3.95 
SN76013N 3.96 
SN76023N 3.95 
SN76110N 0.89 
SN76115N 1.25 
SN76131N 1.30 
SN76226(3N 

2.96 
5N76227N 1.05 
SN76533N 1.65 
SN76544N 2.85 
SN766509 1.15 
SN76660N 0.90 
STK014  7.95 
STK015  5.95 
STK025 11.96 
S1K078 11.93 
STK085  8.96 
S1K415  7.98 

SEMICON WCTORS 
AAY12  0.25 
AC126  0.45 
AC127  0.20 
AC128  0.28 
AC128K  0.32 
AC141  0.28 
AC1416  0.34 
AC142K  0.45 
AC176  0.22 
AC176K  0.31 
AC187  0.25 
4C187K  0.26 
AC188  0.25 
AC188K  0.37 
AD149  0.70 
50161  0.39 
AD162  0.39 
AD161/2  0.90 
AF106  0.50 
AF114  1.95 
AF121  0.60 
A1124  0.63 
AF125  0.65 
AF126  0.85 
AF127  0.65 
AF139  0.40 
AF150  0.110 
AF178  1.95 
AF239  0.42 
ASY27  1.23 
AU106  6.95 
AY102  2.95 
BC107A  0.11 
13C10713  0.11 
BC108  0.10 
BC108B  0.12 
BC109  0.10 
BC109B  0.12 
BC109C  0.12 
BC114A  0.09 
BC116A  0.15 
BC117  0.19 
BC119  0.24 
BC125  0.25 
BC139  0.20 
13C140  0.31 
BC141  0.25 
BC142  0.21 
BC143  0.24 
BC147B  0.12 
BC148A  0.00 
BC148B  0.09 
BC149  0.09 
BC153  0.30 
BC157  0.12 
BC158  0.09 
BC159  0.09 
BC161  0.25 
BC17013  0.15 
BC171  0.08 
BC171A  0.10 
8C171B  0.10 
BC172  0.10 
13C17213  0.10 
BC172C  0.10 
BC173B  0.10 
BC1745  0.09 
BC177  0.15 
BC178  0.15 
BC182  0.10 
8C182LB 0.10 
BC183  0.10 
9C183L  0.09 
BC184LB 0.09 
BC204  0.10 
C207B  0.13 

EIC20813  0.13 
BC2I2  0.09 
8C2121  0.09 
BC213  0.09 
8C2131  0.09 
BC214  0.09 
BC214C  0.09 
8C2141  0.09 
BC2378  0.09 
BC238  0.09 
BC239  0.12 
8C2515  0.12 
BC2524  0.15 
BC258  0.25 
BC2584  0.39 
BC284  0.30 
BC300  0.30 
BC301 
BC303 
BC30713 
BC327 
13C328 
BC337 
BC338 
BC3475 
BC461 
BC478 
BC527 
BC547 
BC548 
BC549A 
BC550 
BC557 
BC557B 
BC558 
8C639/10 
BCY334 
BD115 
130124P 
EID131 
B0132 
80133 
80135 
80136 
BD137 
BD138 
BD139 
80140 
80144 
80150C 
80159 
80160 
BD166 
BD179 
BD182 
B0201 
lif11A1 
80202 
80203 
80204 
BD222 
130223 
80225 
BC232 
BD233 
80234 
80236 
80237 
130238 
BD242 
80246 
BD376 
130410 
/30434 
130437 
80438 

0.30 
0.26 
0.09 
0.10 
0.10 
0.10 
0.09 
0.13 
0.35 
0.20 
0.20 
0.10 
0.10 
0.10 
0.14 
0.08 
0.08 
0.10 
0.30 
1.60 
0.30 
0.59 
0.42 
0.42 
0.40 
0.30 
0.30 
0.32 
0.30 
0.32 
0.30 
1.10 
0.29 
0.65 
1.50 
0.95 
0.72 
0.70 
0.83 

0. 
0.78 
0.70 
0.46 
0.59 
0.48 
0.35 
0.35 
0.35 
0.49 
0.40 
0.40 
0.63 
0.75 
0.32 
0.65 
0.65 
0.75 
0.75 

S1K433  5.96 
S1K435  7.95 
S1K437  7.96 
S1K439  7.96 
STK461  11.50 
S7K463 11.50 
TA706IAP 1.50 
TA7108P  110 
747120P  1.65 
1A7129P  2.50 
1571301  1.50 
7471371  1.00 
747176AP 2.95 
1571931  3.95 
157203  2.95 
1A7204P  2.15 
TA7205AP 1.15 
T57222AP 1.50 
1A7227P 4.25 
TA73101  1.80 
TA7313AP 2.95 
TA73141  2.93 
TA71371  1.00 
1A7314P  2.95 
1A732I P 2.25 
1A7609P  3.95 
TA7611AP 2.95 
TAA310A 3.30 
TAA320A 3.30 
TAA350A 1.95 
TAA570  1.95 
TAA661B 1.95 
TAA700  1.70 
18A120AS/B/-
C  1.00 
1BA395  1.50 
T8A396  0.75 
TBA440N 2.35 
113A4800 1.25 
TBA510  2.30 
TBA5100 2.50 
18A520  1.10 
TBA5200 1.10 
185530  1.10 
1E355300 1.10 
TBA540  1.25 
TBA5400 1.35 
TBA5500 1.95 
TBA560C 1.43 
TBA560Q 1.45 
TBA570  1.00 

18A6518 2.50 
TBA720A 2.45 
7E147500 2.65 

185800  0.89 

TBA810AS 1.115 
TBA810P 1.65 
18A820M 0.73 
113A8200 1.45 
18A890  2.50 
78A920  1.65 
TBA950/2X 

2.35 
TBA990  1.49 
1 609930 1.49 
TC4270  1.50 
TCA270S0 

1.50 
TC46.50  2.50 
TCA830S 1.95 
10513130  2.50 
1CA940  1.63 
10A1074A 2.50 
10A440  2.20 
7DA1001  2.95 
TDA1002A 2.95 
70A10035 3.95 
TDA1006A 2.50 
TDA1010 2.15 
10A1035 2.50 
10A1037 1.95 
10A1044 2.15 
TCEPP1002.30 
10A1170 1.95 
70A1193 2.15 
7DA127003.95 
7051327 1.70 
7DA2002 1.93 
10A2003 2.95 
1052010  1.95 
T0A2020 2.95 
70A2030 2.80 
70A2140 3.95 
7DA2151  1.95 
TDA2160 2.50 
7052521  3.25 
70A2523 2.95 
71352524 1.95 
713A2530 1.95 
1052532  1.95 
70A2540  1.95 
TDA2541  2.15 
70A2560 2.15 
TDA2571  2.95 

TD52581  2.95 
10A2582 2.95 
10A2593 2.95 
7DA2600 6.50 
70A2610 2.50 
10A2611A 1.95 
10A2640 3.50 
T0426804 2.75 
10A2690 2.45 
1DA3310 2.95 
TDA4600 2.50 
7D59503 3.15 
70A3560 3.95 
TEA1009  1.35 
UPC566H 2.95 
UPC575C2 

2.75 
UPC1025F1 

1.95 
UPC1028H 

1.95 
UPCI032H 

1.50 
UPC11565I 

2.75 
UPC1158H 

0.73 
UPC1167C2 

9.95 
UPC1181H 

1.25 
UPCI182H 

2.95 
UPC11851-1 

3.95 
UPC119IV 1.50 
UPC1350C 

2.95 
UPC1353C 

2.45 
UPC1365C 

3.95 
UPC2002H 

1.95 
555  0.35 
556  0.60 
723  0.50 
741  0.35 
747  0.50 
748  0.35 
7808  0.60 
7805  0.65 
7812  0.65 
7815  0.65 

NEW BRANDED CATHODE RAY TUBE  &i3 per tube tor earviage 

BD520 
B0538 
BD597 
BD701 
80702 
80707 
B13032 
BF115 
8E119 
8E127 
131154 
91158 
8E160 
8E167 
8E173 
81177 
B1178 
8E179 
13E180 
131181 
81182 
BFI83 
8E184 
131185 
BF194 
81195 
131196 
BF197 
131198 
81199 
BF200 
81241 
BF245 
81257 
131258 
BF259 
131271 
8E273 
81336 
8E337 
BF338 
8E355 
81362 
131363 
131371 
8E394 
81422 
BF423 

131457 
BF458 
131467 
81595 
61597 
BER39 
81840 
BER81 
BF 888 
BER90 
81891 
01142 
13E743 
BFW61 
BFW92 
BEX29 
BEX84 
E11085 
131286 
BFX88 
BEY50 
8 1151 
8E152 
8E190 
BLY48 
BR 100 
BR101 

0.65 
0.65 
0.95 
1.25 
1.25 
0.90 
1.50 
0.35 
0.65 
0.39 
0.20 
0.22 
0.27 
0.27 
0.22 
0.38 
0.26 
0.34 
0.29 
0.29 
0.29 
0.29 
0.28 
0.28 
0.11 
0.11 
0.11 
0.11 
0.16 
0.14 
0.40 
0.13 
0.30 
0.28 
0.28 
0.28 
0.26 
0.18 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
0.25 
0.19 
0.32 
0.25 

0.32 
0.36 
0.613 
0.23 
0.25 
0.23 
0.23 
0.25 
0.30 
1.50 
1.75 
0.33 
0.35 
0.60 
0.85 
0.55 
0.26 
0.32 
0.30 
0.25 
0.21 
0.21 
0.25 
0.77 
1.75 
0.26 
0.49 

88103  0.55 
BR303  0.95 
BRC4443 1.15 
BRY39  0.45 
BT100A/020.85 
131106  1.49 
87116  1.20 
137119  3.15 
137120  1.65 
BU105  1.95 
BU108  1.69 
BUI24  1.25 
BU125  1.25 
BU126  1.60 
BU204  1.55 
BU205  1.30 
BU2013  1.39 
BU2084  1.52 
BU208D  1.85 
BU326  1.20 
13U3265  1.50 
BU407  1.24 
BU500  2.25 
8U5013A  1.95 
13U526  1.90 
BU807  2.25 
BUY20  2.15 
BUY6913  1.70 
MJ3000  1.98 
MJE340  0.40 
MJE350 
MJE520  0.48 
MJE2955 
MPS413  0.29 
MPS492  0.30 
MRF237  4.95 
MRE450A 

13.95 
M81453 17.50 
MR1454 26.50 
MRF455 17.50 
MRF475  2.95 
MI31477 14.93 
0C16W  1.95 
0C23  9.50 
0C25  1.50 
0C26  1.50 
0C28  5.50 
0C29  4.50 
0C32  3.50 
0C42  1.50 
0C44  1.25 
0C45  1.00 
0070  1.00 
0071  0.75 
0072  2.50 
0075  1.50 
0081  1.00 
0C134  1.50 
0C16W  2.50 
0C139  12.50 
0C171  4.50 
0C200  4.50 
0C201  £5.50 
0C205  10.00 
R20088  1.45 
820108  1.45 
R2322  0.58 
82323  0.66 
82540  2.48 
RCA16334 0.90 
• 9CA16335 0.80 
520600  0.93 
SKE5F  1.45 
7IP29  0.40 
T I P29C  0.42 

1IP30C  0.43 
TI 131C  0.55 
1IP32C  0.42 
71133C  0.95 
TIP345  0.95 
1IP41A  0.43 
TIPOIC  0.45 
1IP42C  0.47 
71147  0.65 
111120  0.60 
1IP125  0.65 
TIP142  1.73 
711146  2.75 
T1P161  2.95 
TIP2955  0.80 
1IP3055  0.35 
TIS91  0.20 
TVI06/2  1.50 
ZRF0112 16.50 
2N1100  6.50 
2841308  1.35 
2841711  0.30 
2N2219  0.28 
2N2905  0.40 
2843053  0.40 
2N3054  0.59 
2843055  0.52 
2443702  0.12 
2N3703  0.12 
2N3704  0.12 
2843705  0.20 
2N3706  0.12 
2N3708  0.12 
2N3733  9.50 
2N3773  2.75 
2843792  1.36 
2N4280  3.50 
2N4427  1.95 
2N4444  1.15 
2845294  0.42 
2N5296  0.48 
2N5298  0.60 
2N5485  0.45 
2N5496  0.95 
2SA329  0.95 
254715  0.60 
250495  0.80 
25C496  0.80 
2SC9310 0.95 
25C1096  0.50 
28C1106  2.50 
2SC11721 2.20 
2SC1173  1.15 
2SC1307  1.75 
2SC1364  0.50 
2SC1449  0.50 
2SC1678  1.25 
2SC1945  3.75 
2SC1953  0.95 
25C1957  0.80 
2SC1969  1.93 
2SC2028  1.15 
2SC2029  1.95 
25C2078  1.45 
2SC2091  0.85 
2SC2098  2.96 
28C2166  1.95 
20C2314  0.80 
2SC2371  0.36 
2SC9310 0.95 
150234  0.30 
25D325E  1.65 
35088  0.95 

A1865/20 
AW38.11 
CM 8822W 
CME822GH 
CME1428GH 
CME1428W 
CME1523W 
CME1431GH 
CME1431W 
CME202GH 
CME2024W 
CME2325W 
CME3128W 
CME3132GH 
CME3155W 
CRE1400 
CV1450 
CVI 526 
CV2I85 
CV219I 
CV2193 
CV5119 
CV5320 
CVX389 
D9-110GH 
D10-210GH 
D10-210GH688 
D10-230GH 
D10-230GM 
D10/293GY/93 
D13-30GH 
013-47GH/26 
D13-47GH 
013-51GL/26 
0I3-51GM/26 
1313-4506H/01 
1313-4716H/26 
DI 3-610G H 
D13-611GH 
D13-61IGM 
D13-630GH 
014-150GH 
1)14-1506M 
014-1726H/84 
1314-1726R 
014-1726V 
1314-1736H 
1314-1736M 

63.001 
23.00' 
19.00 
25.00 
45.00 
39.00 
39.00 
39.00 
39.00 
45.00 
45.00 
45.00 
45.00 
45.00 
45.00 
25.00 
35.00 
19.00 
15.00 
19.00 
15.00 
85.00 
85.00 
55.00 
39.50 
43.00 
65.00 
35.00 
33.00 
55.00 
49.50 
69.00 
55.00 
85.00 
85.00 
55.00 
55.00 
59.00 
59.00 
59.00 
59.00 
75.00 
75.00 
39.00 
55.00 
55.00 
55.00 
53.00 

014-1730R 
0141816H/9e 
014-1816J 
014-1816M 
014-181GM50 
014-1826H 
014-20013E 
0144000A/50 
014-200GM 
014-210GH 
014-2706H/50 
014-310W 
014-320091/82 
014-340CH/1 W 
1314-3400A 
016-100GH 
1:116-100G14/65 
1316-100GH/67 
016-10061-1/79 
016-100GH97 
1318-160014 
1321-10GH 
087 36 
087 36 
0615 
06732 
0 391 
014791 
0175 
DP7 6 
08413 78 
116.101GM 
116-10110 
121-1300R 
121.1301C 
131-10GM 
131.10GR 
131-10LC 
131-1010 
F31-1210 
131.130R 
131-1310 
131-1316 
141-1231C 
141.1411G 
141- i421C 
M7-120W 
1.414.100GM 
M14 100LC 
M17-15101E1 
M17-151GR 

1141.00 
W OO 
56.00 
53.00 
89.00 
511.00 
89.00 
1118.00 
75.00 
75.00 
76.00 
110.00 
65.00 
45.00 
45.00 
65.00 
119.00 
65.00 
69.00 
66.00 
69.00 
65.00 
35.00 
56.00 
55.00 
45.00 
55.00 
43.00 
35.00 
35.00 
35.00 
75.00 
76.00 
78.00 
75.00 
78.00 
75.00 
75.00 
75.00 
75.00 
73.00 
75.00 
75.00 
165.00 
185.00 
185.00 
19.00 
45.00 
45.00 
175.00 
175.00 

M19-103W 
M23-110GH 
1*23-I I 2GM 
M23-11261 
M23-112GW 
M23-112KA 
M23-11210 
1424-1206M 
M24-120LC 
M24.120WAR 
M24-121GH 
M28-12GH 
M28-131C 
M28-13LG 
M28-13GR 
M28-131GR 
M28-133GH 
M31-10IGH 
M31-I82GR 
M31-182GV 
M31-184W 
M31-184GH 
M31-184131 
M31-186W 
M31-190GH 
M31-190GR 
M31-190LA 
M31-191G1 
M31-191W 
M31-220W 
M31-270GY 
M31-271131 
M31-2716W 
M31-271W 
M36-141W 
M36-17OLG 
M38-103GR 
38-120W 

M38-120WA 
M38-121GHR 
M38-1211A 
M38-122GW 
M38-140LA 
38-14214 

M38-341P31 
38-344P39 

M40-120W 
M43-12LG/01 
M44-120LC 
M50-120GH 
M50-120GR 

541.00 
641.00 
55.00 
641.00 
58.00 
38.00 
841.00 
89.00 
66.00 
59.00 
116.00 
55.00 
49.00 
49.00 
49.00 
35.00 
85.00 
55.00 
33.00 
53.00 
63.00 
65.00 
65.00 
69.00 
53.00 
55.00 
53.00 
33.00 
43.00 
59.00 
65.00 
65.00 
65.00 
65.00 
75.00 
75.00 
65.00 
65.00 
85.00 
65.00 
65.00 
65.00 
65.00 
60.00 
63.00 
65.00 
59.00 
66.00 
M OO 
65.00 
65.00 

31183 
£28.50 

MISS 
£33.95 

P833 
£39.50 

30144 
£39.80 

SAW/0 
£40.50 

VIDEO SPARES 
W ADS 
Suitable for Ferguson 3100, 3101, 
3106, 3V16, 3122, 3123, 3V24, 3129, 
3130,3131.8903 and many JVC, Akai, 
Nordmende. Tete unken. 

Suitable for National Panasonic 
NV333340. 2000,3000, 7000, 7200. 7500. 
8170,  8400,  8600.  8610F,  8620, 
Blaupunkt R N 100E, 200. 202 211, 
222.322, RTX100, 200, 224. 

Suitable for Sony C5, C6, Cl, 8000. 
8080 Toshiba V5470. V8600, V87131 

Sony OSR-IOR BETA 
Suitable for SLC5, SLC6, SLC7. etc 

arg V.8 ECM 

MODES 

VI M MELT KITS 
Aka, VS 9X0/9500/9800  £375 
Ferguson 3V i6  £450 
JVCHR 3330/3600  £450 
JVC HR 33130/3660  £450 
Panasonic NV300  £400 
Panasonic NV20008  £3 7S 
Panasonic NV 3000B  £375 
Panasonic NV 7E00  £350 
Panasonic NV 8600B/8610E3/V011 

Sanyo VIC 5500  £375 
Sanyo VIC 9300  £375 
Sanyo VTL 9300P  £390 
Sharp VC 6300  £375 
Sharp VC 7300  £3 75 
Sharp VC 8300  £375 
Sharp VC 9300  £375 
Sony SL 300013  £375 
Sony SL 8300/80133  £400 
Sony SL C7/47  £400 
Toshiba 87540  £450 

41451112 

M50-12001 
1.450-1201C 
S6AB 
SE4/D-P7 
SE42BP31AL 
SE42BP31 
5E5E031 
7937 
194884 
794814 
14150LC 
V5004GR 
V5004LD 
V8001GH 
V6007DP31 
V6008GH 
V6034WA 
V604CLA 
V6048J 
V6052GR 
V6064BP31 
V6064CLA 
V6069GH 
16070131 
V70164 
V7030 
170316H 
V7031/674 
V70354 
V7037GH 
V8004GR 
V8006GH 
V8010A 
2E311 
3BP1 
3011 
4E11 
3H/OBM 
3WP1 
51311 
5BHP1 
5BHPIFF 
5BHP3I 
5CP1 
6EP7/5 
12CSP4 
131311 
13014 
170WIT4 
32J/1085 
1273 
1564 
1844 
55451GM 
9442E1 
95447G M 
95449 
7709631 

TAPE HEADS 
Mono Head 
Auto Reverse 
Stereo Head 

914.00 
110.00 
45.00 
45.00 
55.00 
55.00 
55.00 
63.00 
63.00 
65.00 
55.00 
59.00 
39.00 
65.00 
59.00 
59.00 
39.00 
39.00 
49.00 
63.00 
55.00 
53.00 
55.00 
49.00 
63.00 
59.00 
59.00 
59.00 
49.00 
45.00 
65.00 
65.00 
63.00 
13.50 
11.30 
11.50 
30.00 
53.00 
18.50 
9.00 
30.00 
30.00 
30.00 
10.00 
39.00 
45.00 
13.30 
17.50 
25.00 
69.00 
39.00 
39.00 
45.00 
75.00 
80.00 
75.00 
75.00 
79.50 

2.50 
3.95 
3.50 

M ACTWO.OP/ICAL 
9677M 
P423113Ak1 
XP1002 
XP1t175.1 
XP42040 
962411 

W11115WOUNO1121511704115 

/MOO 
16.00 
26.00 
14.00 
86.00 
25.09 

44119  0.08 
BA115  0.13 
BA145  0.15 
BA148  0.17 
BA154  0.06 
13A156  0.15 
BA157  0.30 
BAX13  0.04 
BAX16  0.12 
BB105B  0.30 
137151  0.79 
131126  0.10 
BY127  0.11 
BY133  0.13 
81164  0.45 
BY176  1.20 
01179  0.63 
BY182  0.55 
93184  0.35 
81199  0.40 
93208  0.14 
602084300.33 

BY210-800 0.33 
BY223  0.90 
81298-400 0.22 
131299-800 0.22 
BYXIO  0.20 
EP/X.36-150R 

0.20 
BYX38-400R 

0.60 
B1555-6000.30 
BYX71-6001.75 
BZX61  0.15 
BZY88  0.10 
BZY95C30 0.35 
CSIE1  8.00 
CS1OB  16.50 
0A47  0.15 
OA90  0.10 
0A91  0.15 
0A95  0.10 
OA202  0.20 
1N21DR  5.00 

N236 
N23C 
N23ER 
N23WE 
N41:01 
844093 
N 4034 
N4035 
844087 
N4148 
844448 
N5401 
N5402 
845403 
N5406 
N5407 
N5408 
7144 
77923 
112002 

2.96 
2.96 
2.96 
2.35 
0.04 
0.04 
0.06 
0.08 
0.09 
0.09 
0.10 
0.12 
0.14 
0.12 
0.13 
0.10 
0.16 
0.04 
0.1$ 
0.10 

11176 
13763070 
1386 
B8H 
89A 
B9ASKTD 
B9G 
IBlOB 
111313 

Octal 
SK406 
SK410 
5/(610 
UX5 
UX7 
Valve Cans 
97589  0.35 
Anode caps  0.50 
00V06-40 500601 
Socket for 813 8.50 

3.95 
5.50 
0.25 
0.25 
1.50 
0.70 
0.35 
0.60 
0.75 
0.20 
0.30 
3.00 
0.33 
35.00 
25.00 
35.00 
1.75 
1.75 

4 Watt 284-109< 
799111 1347.22K 
11 Watt 1135-15K 
17Wat1111-150 

010 
0.20 
0.1211 
0.210 

WIER D100ES 
57161 0.15 

8W 785 882 981 108 
118 12V 138 15y 168 
18V 208 22V 24V 278 
3011 338 36V 398 478 
51V 568 68V 75V 

THIBIIIISTORS 
VAI040  0.23 
VAIOSISS  0.23 
VA1104  0.70 
VAT13650  0.40 
VA1097  0.25 

W U 0.07 
28738383386389483 
4V7 5V1 586 682 688 
785 682 981 10V 11V 
128 13V 15V 188 2011 
24V 278308 

DAT UM = 
78 Power Mike 
batteries 

TR175 0325 ea 
Other prices on 

rei38841 

UNE OUTPUT 
TRANSFORMERS 

DECCA 100  7.95 
DECCA 1700 MONO  9.95 
DECCA 1730  3.95 
DECCA 2230  8.25 
GEC 2040  8.95 
GRUNDIG 1500  15.45 
GRUNDIG 5010-6010 
2222,5011-6011  13.45 
ITT CVC20  8.20 
ITT CVC30  8.28 
PHII IPS G8  8.50 
PHILIPS C9  8.99 
PHILIPSG1I  13.39 
PYE 725  10.95 
RBM 720A  12.40 
TAN08ERGE9/1  11.15 
TELEFUNKEN 711A  11.16 
THORN 8003  23.50 
THORN 9000  9.96 
THORN 9800  22.40 
THORN MAINS 
TRANSFORMER 3003/3500  9.70 

M11T IM.N.TIP M1111 
iTTCVC 0 
ITT CVC30 
PHILIPS 68550 
RANK 7204 
THORN 3000/3500 
THORN 8500 
THORN9300 
UNIVERSAL TRiPLER 

6.33 
6.35 
0.96 
6.91 
7.57 
3.50 
SOO 
5.45 

MIPIACIIMAINT OLECTROLYTIC 
CAPACITORS 

DECCA 301400400/35081  2.83 
.DECCA 80/1001400/350V)  2.99 
DECCA 17001200-200-400-350113.55 
GEC 21 icitEolaaoov)  2.25 
ITT C8C201220/40011  1.843 
PHILIPS GB (600/300VI  2.28 
PHILIPS G912203'638)  1.19 
PHILIPS6111470/25011  2.35 

SPA M' I A M 

HEAT SINK COMPOUND 
FREEZE IT 

SOLDA MOP 
SWITCH CLEANER 
99010 
PUSH PUSH MAINS SWITCH 
(DECCA, GEC, RANK, THORN ETC) 

PYE IF GAIN MODULE 
ANODE CAP (27KV) 

1.00 
OAS 
0.04 
0.1111 
1.70 

1.02 

0.20 
CIAO 

* Plan * 
PHILIPS GEIGER MULLER TUBE 
ZPI320  M OO 

POTWI TOWITERS 
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 
SLIDERSLOG  0.46 
SLIDER LINEAR  0.48 

PUSH DUTTON JU TS 
DECCA ITT CVC20 6 WAY 
ITT CVC57 WAY 
PHILIPS G6155016 WAY 

VARICAP1112•15 
ELC1043/05 MULLARD 
E1C1043105 MULLARD 
U321 
U322 
U324 

7.1411 
10.19 
14.49 

8.65 
&SS 
8.28 
4.24 
11.24 

205141  1111.1506 P6412111 
i00M4600MA  15p each 
14.5AMP  129 leech 

20/110 MICK SLOW RP M 
i 00MA  elleack 
200M 4-5AMP  5.84/41. 
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PHONE  P.M. COMPONENTS LTD  , TELEX 
0474 60521  SELECTRON HOUSE  !ICO R  966371 
3 LINES  SPRINGHEAD ENTERPRISE PARK, SPRINGHEA0 ROAD   TOS PM 

GRAVESEND KENT DA11 8HD 
A SELECTION FROM OUR 

STOCK OF BRANDED VALVES 
A1714  24.50 1-  
A1998  11.50 
A2067  11.50 
A2134  14.05 
A2293  6.50 
A2426  35.00 
A2599  37.50 
A2792  27.50 
A2900  11.50 
A3042  24.00 
A3283  24.00 
AC/THI  4.00 

68041  1.06 
65081  1.50 
66090  0.90 
EBC91  0.90 
EB91  0.60 
65E80  0.65 
65E83  0.65 
65E89  0.70 
E8F93  0.95 
EBL1  2.50 
EBL21  2.00 
EC52  0.73 

EL95  1.75 
EL153  12.15 
EL 183E  3.30 
ELI 83P  3.50 
EL500  105 
EL504  1.95 
E L509  5.25 
EL519  6.95 
EU802  3.65 
EL821  8.50 
EL822  12.95 
ELL80  22.50 

M8163  5.50 
M8190  4.50 
M8195  6.50 
M8196  5.50 
M8204  8.88  
M8223  4.50 
M8224  2.00 
M8225  3.50 
ME1401 29.50 
ME1402 29.50 
MEI 501 14.00 
MH4  3.50 

AC122  59.75 6070  1.75 EM80  0.70 MHLD6  4.00 
AC/S2 PEN EC80  9.50 Em81  0.70 ML4  4.50 

5.50 6081  7.95 EM84  1.65 MS4B  3.50 
A11221  30.00 6086  1.00 E m85  3.95 MU14  3.50 
A11238  39.00 6088  1.00 E M87  2.50 N37  12.50 
A160  6.00 EC90  1.10 6632  16.50 678  9.85 
AN1  14.00 EC91  5.50 6691  1.95 0A2  1.15 
ARP12  0.70 6092  1.95 E992  450 0A2WA  2.50 
A6P34  1.25 EC93  1.50 ESU150 14.95 0A3  2.50 
ARP35  2.00 6095  7.00 ESU872 25.00 082  1.15 
AZ11  4.50 EC97  1.10 EY51  0.50 OB2WA  2.30 
8L63  2.00 EC8010 12.00 EY81  2.35 0C2  2.50 
8S4150  57.00 60032  3.50 Ey83  1.50 0C3  1.50 
8S810  55.00 ECC33  3.50 EY84  5.95 003  1'78  
BS814  55.00 60035  3.50 EY86/87  0.60 0M4  1.00 
CIK  27.50 E C C81  1.50 EY88  0.55 0M5B  3.00 
C3JA  20.00 ECC81 Special EY91  5.50 0M6  1.75 
C6A  20.00 quality  1.95 EY500A  1A0 0RP43  2.30 
C1112G 70.00 ECC82  0.65 EY802  0.70 ORP50  3.95 
C1108  05.00 ECC82  Mul- EZ35  0.75 2.50 
C1134  32.00 lard  1.50 6240  2.75 

,P81  
'4'. 2.50 

C1148A 1 15.00 ECC82 6241  2.15 PABC130  0.50 
C1150/1 Philips  1.95 6280  0.75 PC88  8'78  

135.00 ECC83  OAS 6281  0.75 PC88  0.75 
C1534  32.00 ECC83 6290  1.50 PC92  3.50 
CCA  2.60 Philips  1.95 F6064  2.95 PC97  1.10 
CC3L  0.90 ECC83  Sie- FW4/800  2.95 PC800  1.10 
CL33  2.00 mans  2.50 055/11(  9.00 PC900  1.25 
CV Nos Prices 60084  0.50 0180/2M 6.95 PCC84  0.40 
on request 600135  0.75 0232 Mullard P008.5  0.54 

133a  29.50 ECC86  2.75 3.95  P0088  0.70 
063  1.20 ECC88  0.95 0240/20  9.00 P0089  0.70 
DA41  22.50 ECC91  2.00 GC10E1  17.50 P00189  0.70 
DA42  17.50 ECCI80  0.72 G0100  17.50 P00805  0.70 
DA90  4.50 ECC189  1.93 GCi 0/46 17.50 P00806  0.80 
DA100 125.00 EC C801S 8.95 GC10/4E 17.50 PCE82  0.80 
0A191  0.45 ECC803S 6.95 GC12/4B 17.50 PCF80  0.65 
DAF9I  0.70 ECC804  0.80 G086W  0.00 PCF82  0.60 
0AF96  1.00 ECC2000 7.95 GDT120M 5.00 PCF84  0.63 
0070  1.75 EC F80  1.15 GNI  6.00 PC F86  1.20 
0C90  1.20 ECF82  1.15 GNIO  15.00 PC F87  0.40 
0004-100) ECF86  2.25 Gm 0G  4. 00 PC F200  1.80 

12.00 EC1200  1.65 GS100  16.50 PCF201  1.80 
0004-5000 ECF202  1.65 GS1OH  12.00 PCF800  0.40 

25.00 ECF801  0.85 GS12D  12.00 PCF801  1.35 
DET16  29.50 ECF805  2.50 0110  14.00 PCF802  0.85 
DET18  28.50 ECF806 10.25 G71 C 3/ 3 PCF805  1.25 
DET23  35.00 ECH3  2.50 13.00  PC F806  1.00 
DET24  39.00 ECH4  3.00 GTE 175M 8.00 P1'808  1.25 
0E125  22.00 EC1135  3.50 018150W 1.00 PCH200  1.50 
DF91  1.00 ECH42  1.50 GU20  33.00 PCL82  0.83 
DF92  0.60 ECH8I  1.00 GXU1  13.50 PCL83  2.30 
0F96  1.25 ECH83  1.00 GXU3  24.00 PCL84  0.75 
0F97  1.25 E01184  1.00 GXU5OSS PCL85  0.00 
DH63  1.20 ECH2000 1.50 14.50  PCL86  0.85 
0H77  0.90 ECL80  0.60 GY501  1.50 PCL800  0.80 
0H79  0.543 ECL82  0.79 GY802  1.50 PCL805  0.90 
D11149  2.00 ECL81  0.55 Gz3r)  2.50 P0500  3.50 
0K91  1.20 ECL83  2.50 0Z3I  2.50 P0510  3.65 
01(92  1.50 EC L84  0.74 0Z32  2.50 PEN25  2.00 
DL35  2.50 ECL85  0.69 GZ33  4.50 PEN4ODD 2.50 
DL63  1.00 ECL86  0.95 0Z34  2.50 PEN45  3.00 
0L70  2.50 ECL805  0.69 GZ37  4.50 PEN45DD 3.00 
0L73  2.50 E F22  2.50 HAA91  1.00 PE646  2.00 
0L91  1.50 6F37A  2.50 HA0080  0.90 PE05-25 39.50 
0L92  1.25 EF39  1.50 HBC90  0.75 PE05-406 
0L93  1.10 EF40  4.50 HBC91  0.80 42.50 
0L94  2.50 EF42  3.50 11F93  0.75 PF L200  0.95 
0L96  2.50 6E50  2.50 11F94  1.50 PL21  2.50 
DLS10  13.50 6E55  4.95 1-11(90  1.00 ',„.78  
DLS16  10.00 E F70  1.20 HL2K  4.95 

,P,1-,,,.38  .1 
' L . '  .. ..' 

DM70  2.50 EF71  1.50 HL23DD  4.00 PL81  0.72 
DM160  4.50 EF72  1.20 1-11_90  0.70 PL81A  0.72 
0151  1.50 E F 73  1.00 11L92  1.50 PL82  0.60 
DY86/87  0.75 EF80  0.55 H133/DD 3.50 PL83  0.62 
DY802  0.65 6E83  3.95 HR2  4.00 PL84  0.70 
680C F 11.00 6E85  0.50 HY90  1.00 PL88  1.00 
E8OF  18.50 6E86  2.25 HVR2  3.00 PL95  2.95 
E8OL  25.00 EF86 Mullard 1(3118  68.00 PL302  1.00 
681CC  3.15 4.50 KR6/3  45.00 PL345  12.50 
E81L  12.00 6E89  1.50 KT8C  7.00 PL500  0.95 
E8200  4.50 EF9I  1.95 KT33C  3.50 PL500  1.10 
E8300  4.50 E F92  2.15 KT36  2.00 PL5°4  1.18  
E83E  5.50 E F93  0.95 KT44  4.00 PL508  1.75 
E86C  9.50 E F94  0.95 1(145  4.00 PL509  4.85 
E88C  7.95 6E95  1.95 KT61  5.00 PL519  4.95 
E88CC  3.50 EF97  0.90 KT63  2.00 PL8021  3.50 
688CC 6E98  0.90 K166/CV1075 PL820  2.95 

Sionrs• 6E183  0.65 special yellow PI-5582  28.88  
6880001  Mul. 6E184  0.55 sSSS p01 19.50 PL5727  2.50 
lard  6.95 
Special  5.95 

6E730  1.80 
E F731  3.50 

KT66 USA 9.95 
KT77  Gold 

,PYA,2 „8.88.,. 
r ' .1.  ...." 

E9OCC  7.95 EF732  3.50 Lion  10.95 PY8I  0.70 
E9OF  7.95 6E800  11.00 1(181  7.00 PY82  0.70 
E9IH  4.50 EF1305S 13.50 KT88 USA PY83  0.70 
E920C  3.95 6E812  0.65 10.95 PY88  848  
E99F  6.99 EFL200  1.50 1(1843  Gold PY500A  1.95 
61301  18.50 EH90  0.72 Lion  18.95 PY808  8.78  
E18OCC  9.50 E K90  9.95 K1 W61  2.50 P1801  0.79 
6182CC  9.00 E L32  0.95 K1VV62  2.60 053-300 72.00 
61130F  0.50 EL33  5.00 1(15063  2.00 085-1753 
E186F  8.50 EL34  2.50 KT263  2.50 139.50 
E188CC  7.50 EL34  Mul- L102/2K  6.95 OBL5.3500 
6280F  19.50 lard/Phillips L120/21( 12.00 595.00 
6263C0 12.00 4.50 LB7-20  95.00 0E03.10 4.95 
E288CC 17.50 EL36  1.95 LS98  6.05 0E08-200 
055L  42.00 EL37  9.00 M502A  60.00 £145.00 
68101  25.00 EL38  4.75 M537A  60.00 0F40  65.00 
01148  1.00 E L41  3.50 M5143 155.00 0P28  148  
EA50  1.00 EL42  2.00 M8079  6.00 00E02/5 
EA52  35.00 EL81  6.95 M8082  750 19.50 
EA76  1.95 EL82  0.58 M8083  3.25 00E03-12 
EA79  1.95 EL83  7.50 M8091  7.50 7.95 
EAA91  0.60 EL84  0.95 m8096  3.00 00E03-20 
EABC80  0.70 EL85  4.50 M8098  5.50 35.00 
EAC91  2.50 EL86  1.75 m8099  5.00 00E06/40 
EAF42  1.20 EL90  2.15 M8100  5.50 45 00 
EAF801  2.00 EL91  6.00 M8136  7.00 00V02-6 
6534  1.50 E L95  1.73 M8137  7.95 19.50 
6E141  3.95 EL153  12.15 M8161  6.50 00V03-10Mul-
E1391  0.83 M8162  SAO lard  15.00 
EB033  2.50 00V03-10 5.50 

00V03-20A 
25.00 

00V03-208 
32.00 

001/06-40A 
27.50 

00V07-50 
55.00 

00203-20 
42.50 

0675/20  1.80 
0075/40  3.00 
0S92/1D 6.00 
0S95/10  4.65 
06108/45 4.00 
0S150/15 6.95 
03150/30 1.15 
00150/45 7.00 
001200  3.95 
001202  3.96 
0S1203  4.15 
001205 
001206 
OS1206 
OS1207 
0S1208 
0S1209 
061210 
001211 
0S1212 
061213 
0S1215 
0S1218 
0U37 

3.95 
3.95 
1.05 
0.90 
0.90 
3.15 
9.50 
1.50 
3.20 
5.00 
2.10 
5.00 
9.50 

OU37  11.50 
0V03-12 4.95 
OV05-25 2.50 
0V06-20 2850 
0V2-250C 

45.00 
OV08-100 

145.00 
0Y3.125 65.00 
0Y4-250 70.00 
054-400 76.00 
RIO  4.00 
R16  12.00 
R17  1.50 
R18  2.50 
Ri9  2.50 
620  1.20 
RI169  55.00 
RG1-125  4.95 
RG1-240A 

14.50 
RG3-250A 3.50 
RG3-1250A 

35.00 
RK2K25 62.50 
RK-20A 12.00 
RL16  1.50 
RPL16  12.00 
RPY13  2.50 
RPY43  2.50 
RPY82  2.50 
RR3-250 15.00 
RR3-1250 

35.00 
RS613  45.00 
4S685  54.95 
80688  52.15 
06117  5.95 
06133  29.95 
011012  38.00 
S30/2K  12.00 
S104/1K 10.00 
0109/1K 15.00 
0130  5.95 
0130/P  5.95 
SC1/800  5.00 
001/1100 6.00 
SCl/1200 COO 
SC1/1300 6.00 
SC1/2000 9.00 
5136000M 

45.00 
SP4B  4.95 
SP41  5.00 
SP42  3.00 
SS501  35.00 
5111  1.50 
S15280/40 

11.95 
STV280/80 

19.95 
SU42  4.95 
TB2 5/300 

85.00 
TB2-300 45.00 
TB3/2000 

395.00 
TBL-2-300 

275.00 
TBL2-500 

395.00 
1003 10E40.00 
T00310 35.00 
1003 IOD 

40.00 
TD03 10F 40.00 
101-100A 

25.00 
103-12  4.00 
TP25  1.50 
TSP4  7.00 
1111  1.50 
1121  43.00 
1122  45.00 
11.100  09.00 
761-31MR 

65.00 
152-125A 

65.00 
154-400 85.00 
TY8-600W 

365.00 
TYS2/250 

375.00 
U18-20  2.75 
U19  11.95 
U24  2.00 
U25  0.90 
U26  0.90 
U37  9.00 
U41  6.95 
U50  2.00 
U82  3.00 

11191  0.70 
U192  1.00 
U193  0.66 
U251  1.00 
U801  0.75 
UABC80. 0.66 
UAF42  1.00 
UBF80  0.00 
UBC41  2.25 
UBC81  1.30 
UBF89  1.00 
UBL2I  1.75 

UCC84 
UCC85 
UCF80 
UCH2I 
UCH41 
U01-142 
UCH81 
UCL82 
UCL83 
UF85 
UF41 
U142 
UF80 
UF89 
ULM 
UL41 
0144 
UL84 
UU5 
UU 7 
1108 
UY41 
0585  0.70 
V235A/1K 

250.00 
V240C/2K 

225.00 
V2410/1 K 

19800 
V246A/2K 

315.00 
V339  3.50 
VLS631  10.95 
VP133  2.00 
VR75/30  3.00 
VR101  2.00 
VR105/30 9.50 
VRI 50/30 1.15 
VT52  2.50 
VU29  4.50 
VU39  1.50 
W77  5.00 
W729  1.00 
W739  1.50 
024  1.00 
066/065  4.95 
X76M  1.95 
)(C24  1.50 
0025  0.50 
XFW47  1.50 
XFW50  1.50 
XG5-500 22.50 
011-5V  1.50 
0L62811 7.50 
XNPI2  2.50 
XR1-1600A 

49.50 
081-3200A 

79.50 
XR1-6400A 

149.50 
2M1020  6.00 
565  6.95 
5503  25.00 
5602  12.00 
Y4070  130.00 
YD1100 73.00 
YJ1060 265.00 
511000  9.50 
YL 1020  42.50 
511030 59.50 
YL 1060 95.00 
Y11070 195.00 
511 071 195.00 
5L1290  59.50 
Z77  1.20 
23030  9.00 
Z359  9.00 
2505S  15.00 
2520M  4.00 
Z521M  8.00 
2700U  3.00 
Z749  0.60 
2759  19.95 
2800U  3.00 
2803U  18.96 
Z9001  9.50 
ZA1000 12.50 
ZA1001  1.50 
ZA1002  1.50 
201040  8.00 
2M1005  8.00 
ZM 1020  5.95 
ZM1021  8.00 
ZM1023  7.95 
ZM1041 14.00 
2M11182  9.00 
2M1084 10.00 
2M1177  9.00 
ZM1202 55.00 
ZM1263  4.00 
ZMI612  3.00 
IA3  4.50 
1AC6  1.50 
I B3GT  1.96 
1522  10.00 
1527  55.00 
1535A  45.00 
10501  2.50 
FD1  2.50 
1G3GT  2.50 
IK3GT  2.60 
161  4.50 
162  4.50 
1P28  25.00 
1N5GT  2.50 
IP28  25.00 
IRS  1.20 
102  0.55 
105  0.70 
114  1.00 
105  1.00 
1025  1.40 
122  8.95 

0.70 
0.80 
1.00 
1.20 
2.50 
2.30 
1.00 
1.75 
2.50 
1.20 
1.15 
1.15 
0.80 
2.00 
1.50 
5.50 
3.60 
0.85 
3.50 
5.00 
9.00 
3.50 

2AS15A 11.50 
2522  69.50 
2C39A  32.50 
2C39BA 39.50 
2040  37.00 
2042  29.50 
2051  0.75 
2CY5  1.50 
267  1.50 
2021  1.95 
2021W  3.15 
26226Y 46.00 
2E26  7.96 
2J42  93.00 
21(25  35.00 
21(25 Ray 75.00 
2K26  95.00 
21(29  250.00 
21(56  250.00 
3A108A  9.00 
3A/1076 12.00 
3A/10913 11.00 
3A/11013 12.00 
3A/141K 11.50 
3A/147J  7.50 
3A/167M 10.00 
3A2  3.95 
3A3A  3.95 
3A4  1.10 
3AL5  0.95 
3AT2  3.35 
3AU6  0.65 
3132  3.00 
384  7.00 
387  4.50 
3524  10.00 
3626  24.00 
3E128  12.00 
31326  1.50 
304  2.50 
3045  24.00 
3066  1.50 
3CN3A  2.50 
3006  0.95 
3CY5  1.50 
3003  2.50 
306  4.50 
3021A  29.50 
3E22  49.50 
3EH7  1.95 
3EJ7  1.95 
3S0  1.25 
304  2.50 
3W4GT  2.50 
4832  35.00 
465515 1 15.00 
46107A  1.75 
4526  1.95 
4-65A  65.00 
4-125A  72.50 
4-250A  79.50 
4-400A  87.50 
4027  25.00 
4028  25.00 
4056  1.95 
40%2508 49.00 
4002508 
E I MAC £59.50 
OCX2505M 

75.00 
40X2506 
El MAC 95.00 
400350A 95.00 
400350F 79.50 
400150013 

396.50 
4007  2.25 
4GV7  2.25 
4JC6A  2.95 
4.152  75.00 
4KT6  1.50 
40150* 35.00 
5A/1020  9.50 
5A152M  9.00 
5A163K 10.00 
5A170K  8.25 
5A-206K 10.00 
5A-180M  9.00 
4AM8  4.15 
5AM8  2.15 
5AN8  1.20 
5AR4  2.00 
5AU4  1.50 
58110M 10.00 
56-254M 14.50 
55-255M 19.50 
56255M 19.50 
58/256M 15.00 
58-257M 15.00 
56-258M 14.50 
5022  125.00 
5R4GB  5.30 
584 60  4.95 
514  5.95 
5U40  2.95 
5U4GB  3.30 
5V4G  1.50 
5Y3GT  1.95 
52461  1.50 
6/30L2  0.70 
64/203K  9.00 
6A7  4.95 
6A8G  1.60 
6AC7  2.00 
6AF4A  2.50 
6AG5  1.50 
6AG7  1.95 
6AH6  2.50 
bAJ4  2.00 

06.17 
6AK5 
6AK6 
fiAL5 
SAM4 
6AM5 
6AM6 
6AN5 
6AN8A 
6A05 
6A08 
6AR5 
SASS 
fiAS6 
6AS7G 
6AT6 
6A18 
6AU4 
6AU6 
6AV6 
6AW8A 
6A28 
657 
6686 
68A6 
66A7 
6BA8A 
6508 
66E6 
66060 
6BH6 
6E018 
613.16 
613K4 
613K7A 
6818 
68M8 
61364 
6866 
6667 
61368 
6E105 

2.00 
1.90 
2.50 
0.50 
3.25 
6.00 
1.95 
4.50 
3.50 
2.15 
0.85 
5.96 
1.50 
2.50 
4.50 
0.75 
1.75 
2.00 
0.96 
0.75 
2.50 
4.50 
2.80 
1.50 
0.96 
4.50 
3.50 
1.00 
0.95 
3.00 
1.95 
1.50 
1.50 
4.00 
1.95 
1.16 
0.59 
1.65 
1.65 
4.50 
3.95 
0.75 

6607A  0.72 
6BL7GTA 3.05 
6618  1.15 
6595  0.70 
61397  4.95 
61368  2.15 
613984  2.18 
6507  5.50 
6BW4  1.50 
6BW6  5.35 
66W7  1.50 
6BW8  4.00 
6606  0.48 
61307GT  3.50 
6826  2.50 
6827  2.95 
604  1.25 
605  1.95 
606  2.50 
6C8G  1.50 
6011  2.50 
6018  2.50 
6CA4  4.95 
6CA7  3.50 
6055  3.95 
60136  1.95 
6CD6GA 4.50 
6016  1.50 
6007  2.25 
6CH6  6.95 
6CL3  3.95 
6016  3.25 
60184%  2.00 
6CM5  1.60 
60M7  2.95 
6056  0.75 
6C57  0.95 
6CW4  6.50 
6055  1.00 
6057  2.95 
6D6  2.50 
6006  2.95 
60.18  0.95 
6DK6  1.50 
6005  6.95 
6130613  2.50 
60W4  2.15 
6EA4  4.95 
6EA7  2.50 
6EA8  2.50 
6E68  1.75 
6EM5  2.50 
6EM7  2.50 
6E07  £1.95 
60U8  1.75 
6EV7  2.95 
6EW7  4.30 
6EW6  1.50 
6FI  2.00 
6F5  4.95 
6F7  5.50 
,6166  2.00 
6112  1.50 
6FI3  3.00 
6114  1.00 
6F17  2.75 
6F21  2.50 
6123  0.130 
6F24  1.25 
6E25  1.25 
6E28  1.25 
6F32  1.25 
F33  17.00 
6FH8  12.50 
6G6G  5.50 
6GH8A  0.60 
601(5  1.50 

60K6 
6G M6  ctIes 
6067  2.15 
6GV7  2.50 
6GW8  0.60 
6H1  9.60 
6/13N  2.50 
6116  1.95 
6H6GT  1.95 
6HB7  0.95 
6HF5  5.50 
6/118  2.50 
6HS6  4.95 
6/158  1.05 
61126  2.65 
6.14  2.15 
6J4WA  3.16 
6.15  2.50 
5.16  2.05 
6.166*  3.95 
SJE6C  6.50 
6JM6  3.95 
6.1060  6.50 
6JU8  2.50 
517  2.50 
61476  2.00 
61(81/6  3.00 
131(06  6.50 
6KM8  2.50 
61(18  2.96 
6K28  1.95 
611  2.50 
61.19  3.95 
6166A5 Sylva-
nia  5.60 
6L6GC  Phil-
lips  £0.50 
6L6GC  2.95 
6L6GC  Phil-
lips  0.50 
6L6GC (GE) 

5.75 
6L6GT  1.95 
6LF6  7.50 
61.18  2.50 
61_06  6.50 
6LI 5  3.15 
6MJ6  4.95 
667  2.50 
66 7GT  2.50 
6P15  1.50 
6P25  4.00 
6P26  4.00 
6P28  2.00 
607  1.75 
607GT  1.20 
6670  3.13 
6S4A  1.50 
60A7GT  1.35 
6SC7  1.50 
6007  2.50 
60117  1.35 
60.1761  1.35 
6SK7  1.35 
6SK7GT  1.35 
6SL7G1  0.55 
6067GT  1.35 
6S07  1.35 
6007  1.95 
6U4GT  1.75 
6U8  1.15 
6U8A  1.50 
6V6GT  1.50 
6026  1.00 
604  1.50 
60501  1.00 
605G15  1.00 
6X8A  2.25 
7A6  4.50 
7A7  2.00 
7AD7  1.75 
7AU7  1.50 
786  3.50 
787  2.50 
706  2.50 
7E7  2.50 
7J7  5.50 
7V7  4.15 
754  2.50 
8510  2.50 
81305  1.95 
808  2.50 
8E07  1.95 
8298A  8.50 
83AI  7.50 
85A8  1.50 
1002  1.25 
100E7  2.50 
10F1  0.75 
1061(6  1.05 
10P14  2.50 
101418  0.70 
I01012  0.65 
11E3  55.00 
12A6  3.95 
12AD6  1.50 
12AG8  1.50 
I2AL5  1.00 
12AT6  1.25 
12AT7  1.15 
I2AT7WA 2.50 
I2AU6  1.95 
12AU7  0.65 
12AV6  1.95 
12AX7  0.55 
12AX7S  7.95 
12AX7WA 2.50 
12AY7  3.95 
12AZ7A  1.96 
12E4e.  4.50 

12BA6  1.30 
128H7A  2.96 
128E6  1.115 
1213/17A  2.50 
12816  1.75 
12857A  2.75 
I2CA5  1.95 
12006  1.20 
12130613  3.50 
120W4A  3.50 
I2DW7  2.50 
12E1  17.95 
12E14  38.00 
12067  4.50 
12HG7A  4.50 
12J7GT  3.50 
121(5  1.95 
12K7GT  1.50 
12K8  1.95 
12SA7GT 1.95 
12SG 7  4.75 
120H7  1.95 
1201(7  1.95 
125J7  1.50 
I2SN7GT 1.65 
1200761 1.95 
1303  3.20 
1307  3.20 
1307  2.50 
1309  3.20 
13067  2.95 
13E1  145.00 
13EM7  3.30 
7693  3.95 
17EW8  0.95 
170094  2.50 
1705044  2.95 
17J28  4.30 
1803  6.00 
19A05  3.50 
19AU4GT 2.50 
1963  17.00 
I9H5  33.50 
1906  9.00 
20A2  10.50 
3001  0.70 
201E6  3.50 
2011  0.95 
20P1  0.55 
20P3  0.60 
20P4  1.95 
20P5  1.15 
21J26  3.15 
211U8  3.75 
2451  39.50 
2489  39.50 
251661  1.75 
25506  1.75 
2901  19.50 
29K06  6.50 
30017  0.40 
30018  1.48 
30E5  0.95 
30111  1.00 
30E12  1.35 
301112  0.95 
301L13  1.10 
30FL14  1.25 
3011  0.45 
30115  0.60 
30117  0.80 
30P4MR  1.00 
30PI2  1.00 
30P18  0.60 
30PI9  1.00 
30PL I  2.50 
30PL13  0.60 
30P114  1.75 
31J564  5.50 
33A/158M 

19.50 
35A5  4.50 
3518G1  2.00 
35W4  0.70 
3523  1.85 
3811E7  4.50 
401(136  5.50 
42  6.95 
47  6.00 
50A5  ISO 
5005  0.95 
500060  1.1$ 
501115  1.50 
52KU  2.00 
53CG  15.00 
60135  1.00 
60JY6  2.96 
6ISPT  4.50 
7561  3.50 
7501  2.50 
83  8.50 
83AI  9.00 
84  3.00 
85A1  6.50 
85A2  2.50 
90AV  15.00 
92AG  19.50 
92AV  15.00 
95A 1  6.50 
10801  1.50 
15062  6.50 
15002  2.50 
15004  2.15 
1851  1.50 
2744  15.00 
307  5.00 
328A  15.00 
388A  17.50 
404A  10.95 
425A5  8.00 

4310  4.50 
5728  55.00 
5636  1.50 
6146A  7.50 
6158  3.20 
6386  14.50 
68836  9.95 
6973  5.95 
705A  13.00 
725A  275.00 
7527  89.50 
7703  395.00 
803  14.95 
805  39.00 
807  2.50 
810  85.00 
8114  15.00 
813  27.50 
813 Phillips  ' 

35.00 
8298  14.50 
832A  14.50 
833A  95.00 
866A  6.50 
872A  20.00 
873  60.00 
884  5.50 
927  15.00 
930  9.95 
931A  17.50 
954  1.00 
958A  1.00 
1299A  0.60 
1619  2.50 
1625  3.00 
1626  3.00 
1927  25.00 
2050  5.50 
2050W  6.95 
3545  4.00 
4313C  4.00 
43280  9.00 
5642  9.50 
5651  2.50 
5654  1.95 
5663  1.95 
5670  3.25 
5672  4.50 
5687  4.50 
5692  3.50 
5696  4.30 
5704  3.50 
5718  6.15 
5725  2.50 
5726  2.50 
5727  2.50 
5749  2.50 
5750  1.85 
5751  2.95 
5763  4.95 
58I4A  3.25 
5829WA  6.50 
5840  3.50 
5842  11.00 
5847  10.95 
5879  5.00 
5886  13.95 
5894  39.50 
5899  4.50 
5963  2.00 
5965  2.25 
6005  1.85 
6012  16.00 
6021  3.63 
6057  3.75 
6058  3.95 
6060  2.25 
6062  4.50 
6063  2.00 
6064  2.95 
6067  7.00 
6072  4.20 
6080  7.95 
6132  10.00 
61466  9.50 
6155  72.00 
6156  72.00 
6688  6.50 
6887  9.50 
6080  7.95 
6080W A  9.50 
6096  5.50 
6132  10.00 
6136  2.50 
61468  9.95 
6155  72.00 
6156  72.00 
6157  2.30 
6201  6.45 
6211  2.50 
6267  2.25 
6550A GE 

10.95 
65509CA 15.00 
6350  3.50 
6688 
6870 
6887 
6873 
70255 
7189 
7199 
7239 
7 

6.50 
11.50 
9.50 
4.50 
6.95 
3.50 
7.50 
17.50 
4.95 

7360  13.50 
7527  85.00 
7586  15.00 
7591A  6.50 
7868  5.95 
71315  72.95 

ir SPECIAL 014,ER$ 
MONOAMPLIFIER  01 00 
Approx 2 watt output mono arripiifier uses 
the popular TBA820M IC power 9-12VDC 
AM TUNER  0150 
Complete compact AM tuner with Dud, in 
ferrite rod aerial requires only external 
connections to 9500 power supply and 
amplifier 
9V POWE R SUPPLY  £100 

Plugs directly into 2 pin socket 
ALL THREE £2 50 - VAT 
it SPECIAL OFFER ir 

PCB BOARD ASSEMBLIES 

Open Mon-Thurs 9 00a m-5 30p m 
Fri 9 00a m-5 00pm 

• 24 HOUR ANS WERPH ONE SERVICE • 

ACCESS a BARCLAYCARD PHONE 
ORDERS WELCOME 

UK ORDERS P&P El 00 
PLEASE ADD 15 % VAT 

Export order welcome carriage at cost 

Please send your enquiries for special 

quotations for large quantity 

CALLERS WELCOME 
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Andy Emmerson G8PTH puts you in the picture 

The exhibition season is with us again 
and it is at these events that I seem to 

pick up some of the best gossip and 
information for writing this column. 
Certainly, it is on the BATC stand that 
people grab me by the throat and ask why 
I don't print more slow-scan news. The 
answer is always the same- because you 
don't write any! So please let me have 
some more details of the SSTV scene 
(assuming there still is one!). OK, that's 
my little joke over, so on we go to the 
serious stuff. 
First the good news. As I said last time, 

the BATC could not afford the RSGB's 
rates for a stand at its National Amateur 
Radio Exhibition held around Easter 
time at Birmingham's National Exhibi-

tion Centre. However, the RSGB has now 
relented  and  welcomed  affiliated 
societies such as ours back to the fold. I 
think this means they have realised that 
society displays are a necessary antidote 
to all those identikit commercial stands 
offering exactly the same Japanese 
black boxes. 
Speciality modes such as ours are one 

of the few things which add a bit of 
individuality to our hobby, and folk who 
have travelled from the four corners of 
the country to the NEC probably expect 
to see some specialist society stands 
there. Furthermore, the National Amat-
eur Radio Exhibition is an important 
showcase for amateur television, so it is 
fitting that we should fly the flag there. 

REPEATER LIST 

Austria 
0E5XLL (JN67CC) 434.25 AM in, 1280 AM out 

Germany 
DBOTT (J031SK) 1242.5 AM/1275 FM in, 434.25 AM/2334.5 FM out 
DBOTW (J042GA) 1241.25 AM in, 434.25 AM out 
DBOKO (J030JX) 434.25 AM in, 1280 AM out 
DBOQJ (J040CW) 1246.5 FM in, 434.25 AM out 
DBOCD (J031M0) 1270 FM in, 434 AM out 
DBOBM (J030EW) 434.25 AM in, 1285.5 AM out 
DBODN (JN57J0) 434.25 AM/2343 FM in, 1285.5 AM out 
DBODP (J043JC) 434.25 AM in, 1285.5 AM out 
DBOFS (J043X0) 433 AM/1252.5 AM in, 1285.5 AM out 
DBOQP (JN68HI) 434.25 AM in, 1285.5 AM out 
DBONC (J043AE) 434.25 AM/1242.5 AM in, 1278.5 AM out 
DBORV (JN37TO) 434.25 AM/2335 FM in, 1285.5 FM out 
DBONL (J0320H) 1252.5 AM in, 434.4 AM/1278.5 FM out 
DBOEL (J041A1) 1252.5 AM in, 434.25 AM/1278.5 FM out 
DBOTS (J042AE) 1245.7 FM in, 2372 FM out 
•DBOGY (JN47RR) 2343 FM in, 1285.5 AM out 
DBOLO (J033RF) 434.25 AM/1242.5 AM in, 2335 FM out 
DBOTV (J04OFF) 1252.5 in, 1285.5 out (planned) 
DBONF (JN69IH) 434.25 AM in, 1285.5 AM out 
DBORG (J044SQ) 434.25 AM in, 1285.5 AM out 
DBONK (JN39TE) 1252.2 in, 1285.5 out 
DBOYQ (JN69CQ) 1252.5 in, 1285.5 out 
DBOPA (JN680W) 2322 in, 2405 out 
DBOJJ (JN48DS) 1285.5 in and out (store and forward repeater) 
DBOIV (JN58JH) 2395 FM in, 1275 FM out 
DBOOV (J043FM) 2335 FM in, 1285.5 AM out 
DBOTY (J040BC) 1247.75 FM in, 2405.5 FM out 

Great Britain 
GB3CT (1090WX) 1249 FM in, 1318.5 FM out (Crawley) 
GB3GV (I0921Q) 1249 FM in, 1318.5 FM out (Markfield) 
GB3TV (I091RU) 1249 FM in, 1318.5 FM out (Dunstable) 
GB3UD (I083VC) 1249 FM in, 1318.5 FM out (Mow Cop) 
GB3UT (I081UJ) 1276.5 AM in, 1311.5 AM out (Bath) 
GB3VR (I081LD) 1249 FM in, 1318.5 FM out (Brighton) 

Luxembourg 
LXOATV (JN32AL) 1252.5 FM in, 434.25 AM out 

Netherlands 
PI6ATR (J031JW) 1252 FM in, 1285.5 AM out 
PI6EHV (J021TH) 434.25 AM in, 1252 FM out 

All frequencies are in MHz 

QR0 on 24 
At the Sandown Park VHF Convention, 

the ATV stand (run admirably by the 
Home Counties ATV Group) turned into a 
meeting place and talking shop for the 
video fraternity. Mike G8LES brought 
with him his latest 'baby', a high power 
PA for 24cm. This was very much a DIY job 
- even the tracks on the PCB were cut by 
hand with a Stanley knife - but the result 
was a 40 watt solid-state amplifier at a 
cost much lower than the commercial 
unit mentioned last month. 
Mike  has  used  two  of the  new 

Mitsubishi SC-1040 hybrid 'black brick' 
modules in a parallel configuration. This 
achieves 32 watts output for 2 watts in or 
40 watts with an input of 4 watts- not bad 
for solid-state. In fact, this is comparable 
with a single 2C39 valve amplifier, with 
far less constructional work involved. 
You need an 8 amp power supply, but 

that is not so difficult to arrange. Mike 
indicated that a very good heatsink is 
required,  together  with  protection 
against overvoltage, bad SWR and lack of 
output load. All this is achieved in his 
design and we hope he will write up the 
whole project. 
One or two onlookers said that sup-

plies of the SC-1040 were unavailable, 
but this applies only to Thanet Electro-
nics, or Icom UK as they now prefer to be 
called, and probably only for a short 
while. I was informed that these modules 
are definitely available ex-stock from 
Mitsubishi's distributors - don't ask me 
which, though, as I have forgotten the 
names. I am sure Mitsubishi at Watford 
will help. 

On (and off) the air 
Dave Crump G8GKC) says Swaffham, 

where he lives, is a bit of an ATV desert, 
but he tries to maintain a sked on 70cm 
every week with south London. Most 
weeks they get a picture through, with 
just 10 watts peak sync power at each 
end. Nick Harrold G41M0 is noton the air 
at the moment because the wind 'did for' 
his antenna mast. Until the insurance 
loss adjuster comes to inspect the 
damage he cannot do much from home. 
He has been trying low power 24cm 

mobile TV with an F3YX-type outfit. 
Despite the low power level (about half a 
watt) results were distinctly encourag-
ing. Martello has, incidentally, moved to 
the north side of the River Crouch, and is 
causing a little aggro on 24 from time to 
time. According to G4HCL, and he should 
know, the Cambridge television repeater 
has already been finished and potential 
users await the big day with baited 
breath (especially if they get the kilowatt 
ERP they want!). 
Finally, a query from Jerry G4GGL, who 
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hails from Aldershot. He bought one of 
the Saba SECAM-PAL transcoder mod-
ules from Garex at one of the rallies. 
These assemblies were intended to fit in 
PAL television receivers and make them 
dual standard, but Jerry would like to 
build the module into a stand alone unit. 
Has anyone achieved this, and if so, how? 

BATC and EARWIG 
May 3rd saw this year's BATC Conven-

tion at Crick, probably the biggest and 
best ever. If you didn't manage to visit 
this show, it's a shame because you 
missed a grand event. Fifty trade tables 
were provided in a large marquee, while 
other exhibitors took up station in the 
main hotel building. A novelty was a five 
table-long bring-and-buy stall, run in aid 
of the new Rugby TV repeater. This 
seemed to be extremely popular and 
many bargains were to be had — I am sure 
it will re-appear next year. 
The Hamer-Smith consortium had an 

enlarged display of DX-TV goodies, 

including a new video guide to identify-
ing the various modes which give 
abnormal  propagation  of  TV.  For 
devotees of 405 lines there was a 
fascinating  demonstration  of  old 
cameras and monitors, giving some 
cracking good pictures. Many other 
traders had new items to show, as did the 
ever-resourceful Worthing and Bristol 
repeater groups. The BATC sales stand 
did a roaring trade, particularly in some 
surplus professional video gear. 
Coincident with the BATC's conven-

tion, but no coincidence, was the second 
annual meeting of the European ATV 
Working Group, familiarly known as 
EARWIG. 
Everyone made a special effort to get 

to Crick and a total of 17 foreign visitors 
made the journey. Countries repre-
sented were France, Germany, Belgium, 
the Netherlands, Switzerland and Italy. 
Only our Austrian representative was 
unable to attend. 
Considerable progress was reported 

in the international co-ordination of ATV 
operations, particularly in the field of 
contests and bandplans. From next year, 
the annual international ATV contest will 
be officially recognised and adopted by 
the IARU, and the national British ATV 
contests will be arranged to coincide 
with similar contests on the Continent, 
which are already co-ordinated. Ger-
many and Switzerland are the only other 
European countries with ATV clubs, so it 
was with some pleasure that we heard 
F3YX— 'the Pope of ATV' as one delegate 
called him — announce that a French 
society for ATV was being formed. 

Repeater list 
As I write this column we are in the 

middle of a mini-heatwave, with some 
openings to match. We have had an 
excellent spring this year, albeit late, so 
perhaps we'll get some more tropo lifts 
(no harm in being optimistic!). That being 
the case the repeater list included here 
may come in handy. 

T his month's article, as previewed, is 
II devoted to new trade items. It is 
some time since we had some new 
goodies to talk about, but here is a 
bumper bunch of offerings from the two 
leading  suppliers,  Telecomms  and 
Selectronic. 

Masthead power 
One of the inescapable problems of 

UHF radio is power loss in cables. No 
matter how much you spend on coaxial 
feeder, some signal power is lost in the 
feeder, meaning that received signals 
are weaker in your radio than they were 
when received at the antenna and some 
of your transmitted power is lost before it 
even reaches the aerial. To make up for 
the loss in incoming signals many of us 
use masthead preamplifiers, and you 
may also ask why we don't use amplifiers 
to give the transmitted signal a final 
boost at the antenna as well. The 
technique is used in some professional 
radio  applications  and  by  some 
amateurs, and it is also applicable to 
934MHz, too. 
What you would need is a combined 

masthead power amplifier (PA) and 
preamplifier, and indeed there used to 
be such a product on the market, made by 
Crestbyte. In fact, I had a review of the 
device ready for this column, but the 
product was withdrawn from the market. 
In some ways that was no bad thing, for 
while the power amplifier was excellent, 
the preamplifier side was in need of 
improvement. Now, however, there is a 
new model. 
Known as the Nevada model HL91OR, it 

is supplied by Telecomms of Portsmouth 
and costs £199. It is made by Tokyo Hi-
Power, who make some of the best 
preamplifiers for 934MHz, and the new 
unit apparently improves on the perform-

NETWORK 
934 

Andy Eminerson G9BUP 

ance of these (which I considered fine) 
with a substantially lower noise figure. 
Gain is approximately 20dB, which is 
about 5dB more than necessary. 
On the transmit side the HL91OR 

incorporates an 8 watt power amplifier, 
which needs 3 watts to drive it to full 
output — obviously you'll need to feed 
13.8 volts up to it as well, otherwise it is 
just bypassed. 
Three watts is what reaches the aerial 

in most people's systems, assuming 5 
watts out of their transceiver and about 
30 feet of so-so cable between trans-
ceiver and antenna. Eight watts is the 
legal maximum that can be applied to the 
antenna; in practice, if you hit the PA with 
more than 3 watts, you get a bit more than 
8 out! A full 5 watts into the PA would 
produce about 11.5 watts out and the PA 
limits at this output level. In practice, 
however, it is unlikely that you would 
have more than 4 watts at the top of your 
feeder, however good it was. This new 
unit will be a consolation to people with 
longer cable runs, because even with 
just 2 watts drive you can puts watts into 
the antenna. 
On the receive side the preamplifier 

will help. The device is provided with a 
remote control switch enabling either 

preamplifier or PA to be switched off 
independently of one another. The 
HL91OR draws between 2 and 5 amps on 
transmit and flea power on receive. Mike 
Devereux of Telecomms says the unit 
was produced in response to the demand 
from many users who wanted to have the 
full legal power available at the antenna. 
I have not yet had one to test but when I 

did try the previous Crestbyte model I 
found the idea to be very satisfactory. As 
I said earlier, the performance of the 
current manufacturer's preamplifiers is 
first rate, and their amateur equipment is 
highly regarded too. I therefore expect 
this product to be a winner. Whilst I am 
not sure of its status in relation to type 
approval regulations, it is clearly not in 
breach of the spirit of those regulations 
and is therefore not likely to upset 
anybody. 
The Nevada range has also been 

enhanced by a new antenna, the PA15 
high-gain collinear, priced at £79. This is 
manufactured by Maspro to a high 
standard and has a gain of 12dBi. This 
antenna is not the same as the PA15 sold 
by Selectronic incidentally; the code just 
means Personal (radio) Antenna with 15 
elements, and several Japanese manu-
facturers end up with (predictably) 
similar designations for their products. 
You can get more information on all 

Nevada products from Telecomms at 189 
London Road, North End, Portsmouth 
P02 9AE or by ringing (0705) 662145. Or 
better still send £2 for their new 
catalogue (with £2 worth of vouchers). 

Essex extras 
From Selectronic of Canvey Island we 

have  the  Musen  Elite  masthead 
preamplifier (£135). This is a tough, 
weatherproof  unit  intended  to  be 
clamped to the pole next to the aerial. It 
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Incidentally, some folk have ques-
tioned why all Japanese preamplifiers 
intended for external use have a sepa-
rate wire for the power supply. Why can't 
they feed the 12 volts up the co-ax feeder 
as the German preamps do?  I am 
indebted to Chris Bartram of nnuTek for 
the answer to this question: his firm also 
makes preamps and uses the separate 
power feed philosophy. The reason is 
that if any dampness gets into the 
system, the constant flow of 12 volts will 
rapidly cause electrolytic corrosion 

Nevada's new masthead power amplifier/pre-
amp and remote control switch. Note the hefty 
heatsink for the PA and the partial shielding for 
the connectors. 
A good amount of Tandy's co-ax-seal 'Goop-

on-a-roll' type will complete the water-proofing, 
yet will be easy to unpeel at a later date 

is fitted with N-type connectors and a 
shrouded damp-proof connection for the 
separate power lead. It uses low noise 
GaAsFET technology and claims —20dB 
gain, which is a bit strange. It sounds as if 
it would make an excellent attenuator, 
unless of course this is a misprint and the 
gain is positive! 

Also, the blocking capacitors and chokes 
necessary at each end of the feeder 
cable for separating the RF currents and 
the dc power inevitably interfere with the 
transmitted power and cause some 
losses. So now you know! 
Other new(ish) items from Selectronic 

are the Tonna 23 element beam antenna 
with 15.9dB gain over a dipole (59.95), 
the three-pole interdigital filter (£65), the 
Puma P7 'Sky Fly' set-side preamplifer 
(£99.95) and the Adonis AM 303G base 
station microphone (£53). This last is a . 
high quality condenser mike for use in 
the shack, with locking PTT button and a 
handy up/down facility to remote control 
channels on your Delta One or Commtel. 
Further details are available from Selec-
tronic, 203 High Street, Canvey Island, 
Essex  SS8  7RN  (telephone:  (0268) 
691481). 

Sign-off 
That's it for this time: the offer still 

stands, if there are any technical points 
you'd like cleared up, don't hesitate to 
drop me a line care of the Editor. And you 
should have worked some DX during the 
openings of early May, so let me have 
your activity reports, distance records, in 
fact  all  your  comments  and 
letters. 

 NEXT ISSUE  

Radio& 
Electronics 
The communications and electronics magazine 

DXER'S TONE CONTROL 
R A Penfold presents an accurate and effective unit 

to cut out some of the crackle 

RADIO MODEM 
K Wevill explains how to enable ASCII data to be transmitted and 

received over the amateur bands 

PLUS ALL THE USUAL FEATURES! 
On sale 9 July 

To be sure of your copy, why not take out a subscription? 
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The Archer Z80 65C 
The SDS ARCHER — The Z80 based single board 
computer chosen by professionals and OEM'users. 
* Top quality board with 4- parallel and 2 serial ports, 
counter-timers, power-fail interrupt, watchdog timer, 
EPROM & battery backed RAM. 

* OPTIONS: on board power supply, smart case, 
ROMable BASIC, Debug Monitor, wide range of I/O & 
memory extension cards. 

from £185 + VAT. 

The nowman 68000 61)C 
The SDS BOWMAN — The 68000 based single board 
computer for advanced high speed applications. 
* Extended double Eurocard with 2 parallel & 2 serial 
ports, battery backed CMOS RAM, EPROM, 2 couriter-
timers, watchdog timer, powerfail interrupt, & an 
optional zero wait state half megabyte D-RAM. 

* Extended width versions with on board power supply 
and case. 

from £295 + VAT. 

acrwood Data 6 tef 116 Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 

COMPUTER EQUIPMENT 
' PLESSEY Model T24 V22/V22 bis M ODEM. ' 
Compact automatic modem featuring the latest 
technology & the highest possible data rate over the 
ordinary phone system. Offers: 
'Both V22 & V22 Ms compatibility 
*1200/2400 Baud operation with auto bit rate 
recognition 

'Operates on both ordinary phone line (PSTN) or private 
circuit (PC) 
*Auto call & auto answer (V25 compatible) 
*British Telecom approved 
*Duplex operation allowing simultaneous transmission & 
reception of data at 2400 Baud in both directions over 
a single phone line  £350.00 
*Compact size: 9" x 9" x 2W 
'Local & remote test 

i (f 

HITACHI Model 305S/SX 3" disc drives. with 
SHUGART compatible interface (34 way edge 
connector) & suitable for BBC with DFS, AMSTRAD 
664/6128, TATUNG EINSTEIN & many others.  Will 

usually replace 51/4 " drives directly. 250k (double density 
unformatted) per side reversible; 40 track; standard 
power connector for 12V & 5V; overall power 
consumption typically 3.7W. Supplied BRAND NEW 
with connector pin-out details etc. but uncased w ithou t 
PSU. Data cables are available for AMSTRAD & BBC 
£7.50) and an Installation pack including data & power 
cables with instructions is available for the TATUNG 
EINSTEIN (£12.00) 

(m) 

" 71-7 SCRIBE III W ORD PROCESSING 

SYSTEM. Professional system originally selling at 
around £6000 without printer. Now offered with 
software Included & a variety of different options 
available. This system is available from us ALL BRAND 
NEW at the cost of current budget systems, but with 

office-quality performance & features. 
SOFTWARE INCLUDED: 

'DATABASE — allows information storage & retrieval by 
user-selectable criteria 

'EDITING — including easy reformatting, global search 
& replace, save & move, cursor control etc. 
ÀUTOMATIC LETTERWRITING — with merge, glossary 
file for much used phrases etc. 
'MATHS FUNCTIONS — screen maths allows addition 
of rows, columns & complete tables 
'PROGRAMMABLE COMMANDS — allows format 

changes, accessing record block files, prompts etc. 
'HELP FILES — quicker to use than the comprehensive 
manual supplied 
'BASIC COMPILER 

HARDWARE INCLUDED: 
"SCREEN/WORKSTATION — dual processor (16 bit 
TI 9995 & Z8OH) with 128k memory, 12" green 

screen 25 x 80 character display with slow scrolling, 
OUME printer interface 
'KEYBOARD — low-profile keyboard additionally has 
43 clearly marked dedicated function keys 
"DISC DRIVES — dual SHUGART 51/4 " DSDD drives 
each 430k capacity formatted  £290.00 

OPTIONS: 

•10mbyte MiniScribe WINCHESTER disc drive (£149) 

'NEC Model 7700 55cps daisy Wheel printer 4E390) 
'128K additional memory with spelling check software 
(£35) 

"Communications  t  
hardware & 
software (£49) 

**COLOUR 

LEAFLET 
AVAILABLE** 

Lowest cost brand new bargains 

( .1 eittnnn GM = a = cat= 

£24.95 

TOSHIBA Model 1300 syste m (semi-compatible  
with IBM PC). With 6mHz 8068 processor, 192KB RAM 
(easily upgraded to 256KB), single half-height 51/4 " 
floppy disc drive (640KB), high resolution green display, 
serial & parallel interfaces. Included are  MS-DOS Ver.  2, 

MICROSOFT T-BASIC, good manuals & 
comprehensive diagnostic disc. Available options 
include a colour monitor and memory extension, 
BRAND NEW.  £249.00 
AS ABOVE, but with dual floppy disc drives. £295.00 

TOSHIBA Model 1100 CP/M syste m. with 
64KB RAM, dual 500k (unformatted) 51/4 " floppy disc 
drives, serial & parallel interfaces & MICROSOFT BASIC 
in ROM. BRAND NEW.  £149.00. , 

VICTOR SpeedPac 286 IBM PC 

ACCELERATOR. Half-wide 80286 accelerator card 
for IBM PC or PCXT, VICTOR VPC, and compatibles. 

Features 8KB cache memory & 7.2mHz 80286 
processor. Offers AT/Personal System 2 performance for 
a fraction of the cost. Runs up to 7.5 times faster. 

£199.00 

CANON Model A-1300 twin 51/4" disc drives. 

Cased BRAND NE W half height drives, DSDD, 

80 track, 640KB per drive, SHUGART 

compatible interlace. Without PSU per pair.  £99.501/4 

FUJITSU Model M2230AS 5 " 

WINCHESTER disc drives. 6.66 MB capacity 
(unformatted), 16/32 sectors, 320 Cylinders, with ST506 
interface. BRAND NEW.  £75.00 

*VAT 4 CARRIAGE must be added to all items. Carriage  
is f3.00 + VAT for 3" disc drives; otherwise, please 
enquire. 

'All equipment offered here has been bought by us 

as new surplus from manufacturers & OEMs; often 
In large quantities. items offered are full-

specification equipment, but may not be the current 
model. We aim to offer the best value available 
anywhere, and all items in this advertisement are 
guaranteed for 6 months. 



AYIATIOR 
_II7CTRO MCS 

Looking upwards into a clear blue sky on a warm sunny day, the motorist may 
well  feel  jealous  of  the  aviator 
apparently surrounded by miles of empty 
space stretching in all directions. Such 
feelings are, however, a misconception, 
for the airspace over Western Europe, 
and in particular over the United King-
dom, is extremely busy with over 970,000 
flights being handled by the London Air 
Traffic Control Centre alone during 
1986/7, with the number expected to 
exceed one million this year. 
Problems are further compounded by 

the inability of fixed wing aircraft to stop 
in flight, aircraft cruising speeds which 
vary from 100 knots for a small aircraft to 
five times that speed  for a large 
passenger jet, and the fact that the 
closing speed of two jet aircraft on 
opposing courses may be so high as to 
preclude avoiding action. 
If such aircraft flew on uncontrolled, 

random  courses,  the  probability  of 
collision would be so high as to totally 
prevent civil aviation. Over the years, 

Tower controllers at Vancouver International Air 

1. Air Traffic Control and 
Communications 

The first part of an occasional 
series by 

Brian Kendal, AMRAeS, 
MRIN, G3GDU 

however, a world-wide system of air 
traffic control and radio navigational 
aids has been developed which has 
converted this potentially disastrous 
situation so that air transport is now the 
safest and fastest means of travelling 
from one place to another. To achieve 
this level of safety, most commercial 
aircraft fly within controlled airspace 
under the direction of an air traffic 
control authority. 

Division of airspace 
Airspace is divided into Flight Informa-

tion Regions (FIRs) which are desig-

nated areas under the jurisdiction of a 
single Air Traffic Control Centre (ATCC). 
Each FIR comprises two types of 

airspace: controlled and uncontrolled. 
In uncontrolled airspace, the pilot may 

fly at any height, speed or course he 
desires,  provided  that the visibility 
remains better than certain laid down 
limits (Visual Meteorological Condit-
ions). This does not apply at night. 
Should the weather deteriorate below 
these criteria, his height must be related 
to his track (Instrument Meteorological 
Conditions). At all times in uncontrolled 
airspace, the pilot is totally responsible 
for maintaining his separation from other 
aircraft. 
To assist in this, many air traffic 

authorities provide a service which will 
advise the position of other aircraft 
known to be in the vicinity. However, this 
is not always based on radar surveill-
ance, so in such cases the advice given • 
will only include aircraft which have 
chosen to notify their presence. 
In contrast, aircraft flying in controlled 

airspace must proceed at the height, 
track and speed designated by the air 
traffic control authority who, in return, 
ensure that the flight is expeditiously 
performed whilst maintaining adequate 
separation from other aircraft. 
To achieve this task, a number of 

different types of airspace are desig-
nated, the most basic of which is the 
airway. The airway can be considered to 
be the motorway of the air. It comprises a 
volume of airspace ten nautical miles 
wide and of defined vertical extent, 
stretching  between  two  designated 
points, usually airfields or Terminal 
Movement Areas (TMAs). 
The route of the airway is defined by 

VHF Omni-Range beacons (VOR), Dist-
ance  Measuring  Equipment  (DME) 
and/or Non-Directional Beacons (NDB) 
along its length. 
The confluence of several airways is 

termed  a Terminal  Movement Area 
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(TMA), through which aircraft are usually 
directed under radar control. 
The final type of controlled airspace is 

the aerodrome control zone (CTZ) which 
is a designated area stretching from 
ground level to a few thousand feet 
which is under the jurisdiction of the 
aerodrome air traffic control authority. 
As a TMA or airway does not reach down 
to ground level, it is quite possible to 
locate a CTZ beneath either. As an 
example of this, there are no less than six 
principal airports located beneath the 
London TMA. 
As it is necessary to fly at defined 

heights when above 3000ft in IMC or in 
controlled airspace, for convenience, 
the aircraft altimeter adjustment is 
always set to a sea level pressure of 
1013.2 millibars. Aircraft heights are then 
quoted as 'flight levels' which are the 
indicated heights in hundreds of feet. 
When approaching for landing, the 
altimeter is reset to the pressure at 
airfield level and consequently indicates 
the aircraft's height above the airfield. 
This is known as the QFE. 

Communications 
At all times whilst flying in controlled 

airspace, the aircrew are in direct radio 
contact with the air traffic control 
authority, usually on VHF AM. 
Due to the relatively short range of this 

mode, it is quite possible for an aircraft to 
transit the coverage of a single ground 
station in only ten or twenty minutes. If 
each ground station was on a different 
frequency, the constant retuning of the 
aircraft VHF equipment would add an 
unacceptable  burden to the pilot's 
workload. This was recognised as early 
as 1947 when 'Area Cover Schemes' were 
introduced. In these, successive trans-
mitters covering an area or airway were 
arranged to operate on closely adjacent 
frequencies, so chosen that all were 
within the aircraft receiver bandwidth, 
but sufficiently far apart to eliminate 
heterodyne whistles. The action of the 
system is that the strongest received 
signal controls the AGC action of the 
receiver, attenuating the others, so that 
as far as the aircrew are concerned, they 
are working a single station throughout a 
large sector of the flight. 
As almost all air to ground communica-

tions are line-of-sight, transmitter power 
levels are often quite low with only 5-10 
watts being radiated from the ground 
station aerial. These sites, however, are 
carefully selected and, in consequence, 
even this power often gives ranges of up 
to 300 miles to high flying aircraft. 
The cost of providing the buildings and 

masts for ground stations is high and 
therefore for economic reasons a station 
may well operate on a number of 
channels simultaneously. To obviate the 
need for a forest of aerials, equipment is 
coupled to common aerials via high-Q 
cavity resonators. By this means is it 
frequently only necessary to provide 
four aerials — main and standby, each for 
transmit and receive. These are normally 

wideband  vertical  dipoles  mounted 
above each other in order to minimise 
interaction. 
Many amateurs are surprised when 

they hear of the relatively high muting 
(squelch) levels used on ground station 
receivers. This may be as high as 2-3 
microvolts (S8). However, line-of-site 
signals are almost invariably very strong 
and weak signals usually emanate from 
aircraft outside the normal range of the 
station. Such muting levels ensure that 
any signals received have a high signal to 
noise ratio and that the controllers 
experience 'armchair copy' at all times. 
The aircraft installation usually com-

prises two independent transmitter-
receivers, each under synthesizer con-
trol and capable of operating on any of 
the 720 channels between 118.0 and 
135.975MHz of the VHF aeromobile band. 
Various models of equipment radiate 
between 5 and 25 watts into a whip or 
blade unipole or suppressed aerial. 

HF 
Although VHF is the preferred means 

of air to ground communication, the vast 
distances involved in many FIRs over-
seas, particularly in Africa, the Pacific 
and across the Atlantic, necessitate the 
use of HF, although almost everywhere 
VHF is used whenever possible. 
The mode used is upper sideband SSB 

on a number of wavebands between 3 
and 17MHz in the HF spectrum. The band 
is use at any one time is dependent upon 
HF conditions, time of day and range 
required. Thus any one service may use 
up to half a dozen channels in any 
twenty-four hour period. 
The HF ground stations use transmit-

ters of between 1 and 5kW PEP output 
power, feeding wideband omnidirectio-
nal aerials. Standard HF communica-
tions receivers are employed for recep-
tion. A number of different channels are 
frequently in operation at any one 
station, so it is normal to separate the 
transmitting site from the receiving site 
by a distance of several miles in order to 
minimise cross modulation effects. 
Due to the frequency of channel 

changing necessary to cater for chan-
ging conditions, etc, remote control of 
both transmitters and receivers is a 
normal practice. In earlier times this was 
achieved by installing a separate trans-
mitter and receiver for each frequency 
used. In the more modern generations of 
equipment, however, more comprehen-

sive remote control, together with auto-
matic or preset tuning facilities, enable 
equipment frequency changes to be 
achieved from the operator's position 
without intervention  by the station 
technical staff. 

Broadcast transmissions 
In addition to direct air to ground 

communications, there are a number of 
broadcast transmissions on both HF and 
VHF aeromobile bands. 
These are of two types: Volmet and 

ATIS. The former radiate essential 
meteorological information fora number 
of airports within the service area of the 
transmitter.  This  includes  altimeter 
pressure settings, visibility, tempera-
ture, cloud cover and forecast variations. 
The  ATIS  (Aerodrome  Terminal 

Information Service) transmissions are 
usually associated with a single airport 
and provide such essential information 
as runway in use, pressure settings, 
equipment serviceability and any limita-
tions in airfield facilities (such as a 
taxiway under repair, etc). 
For many years the modulation for 

these transmissions has been derived 
from a number of prerecorded magnetic 
tape loops operating in sequence and in 
many parts of the world this system 
survives. 
These systems suffer from certain 

disadvantages, however, such as vari-
able recording levels, noisy replay and 
regional accents causing difficulties to 
some foreign aircrew. More recently 
some authorities have developed equip-
ment using digital recording held on 
solid-state memories, but possibly the 
most elegant and efficient has been 
developed by Marconi Secure Radio 
Systems which completely automates 
the system. 
The meteorological reports are origin-

ated at airports and passed to the Volmet 
transmitting station by teleprinter using 
a standard format. Here the incoming 
message is examined by the computer, 
decoded and reassembled into the order 
in which it will be broadcast. The 
computer then extracts the required 
words from a digital store and feeds the 
message at the correct time to modulate 
the transmitter. 
The  vocabulary  software  was 

developed by recording each word in 
context in a typical sentence, cutting it 
out by a computer working to an 
accuracy of a few milliseconds and then 

VHF AM transmitter typically used in airports and on airways 
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fitting it by an iterative technique to 
every other word with which it may be 
associated. 
Words which might occur at both the 

middle and end of a sentence were 
recorded twice with the appropriate 
cadence. The software also includes 
several periods of silence for use in 
various contexts. A male voice was 
chosen for the recording, for it permits 
greater fidelity for less digital storage. 
The speaker was chosen for the clarity, 
consistency and lack of regional accent 
in his voice, thus making it easier for 
aircrew from other countries to under-
stand. 
A further advantage of this fully 

automated system is that, compared with 
manual systems which may need up to 
fifteen minutes to decode and re-record 
an incoming message, this system trans-
mits without delay and it is even possible 
for the amended broadcast to commence 
before the end of the incoming teleprin-
ter signal has been received by the 
computer. 
The result of this technique is uncanny, 

for the author, who knows the person 
who made the original recordings well, 
still finds it is impossible to detect that 
the transmission is other than a live 
broadcast. 
This Marconi System is now in use for 

all UK Volmet broadcasts in Italy and will 
shortly come into service in several 
other countries. 

Company communications 
It is often necessary for an aircraft in 

flight to directly contact its company 
offices. This may be to notify of unser-
viceabilities,  operational  messages, 
passenger requirements, etc. Theore-
tically, it would be possible to pass such 
information via the air traffic control 
authorities, but in practice the air traffic 
channels are already heavily loaded and 
the addition of such would add an 
unacceptable burden. For this reason, 
discreet frequencies in the VHF aeromo-
bile band are allocated to airlines for 
their private traffic. 
Similarly, there are a number of HF 

stations around the world which will 
relay messages to companies or even 
provide phone-patch facilities. 
An example is the station at London's 

Heathrow Airport, operated by British 
Airways, which claims that it can work 
any HF equipped British Airways aircraft 
in flight anywhere in the world at any 
time. 
All HF frequencies are heavily used by 

many different ground stations, and 
without special arrangements the air-
crew would find the constant back-

ground noise unacceptable. HF equip-
ment  is  therefore  equipped  with 
SELCAL. 
This is a system in which the aircraft 

receiver is muted until such time that it 
receives a transmission preceded by a 
predetermined series of tones. The 
combination of tones is unique to each 
aircraft, thus the pilot's attention need 
not be distracted except by transmis-
sions directly intended for his attention. 

Other frequencies 
Despite over 700 frequencies being 

available in the VHF aeromobile band, 
still more are required on major airports, 
for intermodulation and cross modula-
tion effects can make many unusable. 
For this reason, the 450MHz FM band is 
being increasingly used by the vast 
number of ground personnel necessary 
for the efficient operation of a modern 
airport. Such users may include police, 
customs, immigration, ground handling 
agents, maintenance and a host of 
others. 
The  direct  voice  communication 

between an aircraft and the air traffic 
control authority is possibly the most 
important aid to the safe transit of 
aircraft. Even so there are many other 
elements in the system, which I will 
describe in future articles.  IEwI 
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 DATA FILE . . 
Ray Marston looks at more applications of the LM10 high performance 

op-amp/voltage-reference IC. 
Reference 

Output  feedback 
8 

7 

R 00000 nee 
Output 

Fig 1 Functional diagram of the LM10 

I n last month's edition of Data File we 
looked at the basic details and simple 

applications of the LM10, a unique 
bipolar linear IC that is produced by 
National  Semiconductor  Corporation 
and houses a high performance op-amp 
plus a precision 200mV band-gap voltage 
reference and a 2-input buffer amplifier 
in a single 8-pin T05 package. To help 
refresh the reader's memory, Figure 1 
shows the functional diagram and pin 
notations of the LM10. 
In this month's edition of 'The File' we 

continue the LM10 applications theme by 
first looking at basic ways of using it in 
the 'shunt' or 2-wire transmitter mode, 
and then going on to look at ways of using 
the device in astable multivibrator and 
voltage regulator applications. 

'Transmitter' circuits 
The op-amp section of the LM10 

features a number of unusual character-
istics, including an ability to operate over 
a very wide range of supply voltages (1.1 
volts to 45 volts in the case of the LM10C), 
and a supply voltage signal rejection 
ratio value of 96dB (meaning that 1 volt of 
supply line causes only twenty micro-
volts of ripple to appear at the op-amp 
output). 
The combination of these two charac-

teristics enables the device to be used in 
a unique 'shunt' or '2-wire transmitter' 
mode (briefly described last month), in 
which the op-amp output is shorted 
directly to the supply line terminal and 
thus controls or modulates the circuit's 
supply line current, as shown in the ac 
amplifier circuit of Figure 2. 
To understand the operation of the 

Figure2circuit, compare it with the LM10 
functional diagram of Figure 1 and note 
the following points. The actual op-amp 
(using input pins 2 and 3 and output pin 6) 
is wired in the non-inverting mode, with 
its signal-voltage gain ('A') determined 
by the ratios of R1 and R2. The input 
signal is ac coupled to the non-inverting 
terminal (pin 3) of the op-amp, which is dc 

II2 

R•e•iy•r  - 0. 2  ' • t  s •tt• 
A •  R1+ 112 

RI 
ths = A . •ip 

V.= A • 200mV 
RI 

= >1.1 V 
= < V supply 

CI 

le• 

Fig 2 Shunt-connected non-inverting ac amplifier or 2-wire transmitter' 

Vref =2008olf 

Voutu OV when Yin <  Vref 

Vaupply when  Vin > Vref 

Fig 3 Basic fixed-value (200mV) voltage 
comparator 

yin 

t121 ±11.1 
Vref  200 mV  82 
Vout =0V when Vin < Vref 

= Vaupply when Vin > Vref 

Fig 4 General purpose voltage comparator 

83 

+ ye 

Vref =20Onslf  litl+R2) 
82 

Vout = I-1V when Vin < Vref 
=1/supply when 

Vin >  Vref 

ov 
Fig 5 Shunt-connected voltage comparator 

biased (via R3) with a voltage taken from 
the pin 1 output terminal of the internal 
reference amplifier. This bias voltage 
has a value determined by the ratios of 
R4 and R5 and provides the op-amp with 
an output offset bias voltage (VO) that is 
'A' times greater than the basic bias 
voltage. 
In practice, the Figure 2 component 

values are usually chosen so that the pin 
6 output terminal takes up a quiescent 
value that is half-way between the +ve 
supply value and the 1.1 volts minimum 
operating voltage of the IC, thus enab-
ling the largest possible undistorted 
output signals to be generated. 
The most important thing to note about 

the Figure 2circuit is that its pin 6 output 
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Vref Vout 

=200mV 

Vout = OV wh•ri 14  
V•upply wh o 14 >ft,. 

Fig 0 Basic resistance comparator for circuit 

and pin 7 supply terminals are shorted 
together, enabling supply and signal 
currents to flow along the same wire via 
R6. Thus, the circuit to the left of the 
dotted line can be regarded as a signal 
amplifying 'transmitter' that is con-
nected to the 'receiver' (to the right of 
the dotted line) via only two wires (or via 
only a single wire if a common earth 
return is used). This '2-wire' type of 
circuit thus offers a very simple and 
inexpensive way of remote monitoring a 
microphone or vibration sensor, etc. 
We'll show some practical examples of 
such circuits in a future edition of Data 
File. 

Comparator circuits 
The fact that the LM10 incorporates 

both a precision voltage reference and 
high performance op-amp enables the 
device to be used in a variety of 
conventional and shunt-connected vol-
tage comparator applications. Figures 3 
to 7 show examples of some basic 
circuits of these types. 

Dl 
Gate 
input 

Vout =IIV wham 1144113 

Vaupply wham 

14 > 13  

Fig 7 Shunt-connected resistance comparator 

Figure 3 shows the basic circuit of a 
fixed-voltage (200mV) voltage compara-
tor, in which the output switches high 
when the input voltage exceeds a 200mV 
reference value. Here, pins 1 and 8 of the 
IC are shorted together so that a 
precision 200mV is generated on pin 1; 
this voltage is applied to the pin 2 non-
inverting input terminal of the op-amp 
and acts as the circuit's 'reference' 
voltage. 
The circuit action is such that the op-

amp output is low (at near zero volts) 
when the pin 3 input voltage is less than 
the 200mV reference value, and switches 
high (to full positive supply rail value) 
when the input exceeds the 200mV 
reference value; the circuit thus acts as 
an over-voltage switch. 
If desired, the action of the above 

circuit can be reversed, so that it acts as 
an under-voltage switch that generates a 
high output voltage when the input 
voltage is less than the reference value, 
by simply transposing the pin 2 and pin 3 
connections. 

+ye 

Gst• high = Osc off. out =0V 

Gat• 'span or low =Oscillator on 

Out 

Fig 10 An alternative version of the gated astable 

Alternatively, the Figure 3 circuit can 
be modified so that it acts as a general 
purpose voltage comparator with a 
reference voltage value in the range 
200mV to 40 volts by using the connec-
tions shown in Figure 4. Here, the 
reference voltage value is simply con-
trolled by the relative values of R1 and 
R2, which are wired to pins 1 and 8. 

2-wire transmitter mode 
Figure 5 shows how the circuit can be 

wired in the shunt of '2-wire transmitter' 
mode, so that an input voltage can be 
easily monitored from a remote point. 
Figure 6 shows how the LM10 can be 

used as a precision resistance compara-
tor, in which the output switches high 
when the R4 value exceeds that of R3 
(which can range from about 100 ohms to 
10 megohms). Here, the R1 to R4 network 
is wired as a Wheatstone bridge that is 
powered via the precision 200mV 'refer-
ence' output of pin 1, and the R1-R2 
junction  is taken to the op-amp's 
inverting input terminal and the R3-R4 

+r•( >21V) 

Vout 

200mV to 20V 

0- 20mA 

Fig 11 Precision 200mV-20V voltage regulator 
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Period = 2.111m8 
rise tints = 80u! at 6V peak 

Fig 8 Basic astable multivibrator with 
typical component values 

junction is taken to its non-inverting 
input terminal to give the necessary 
'comparator'  action.  Note  that  the 
sensitivity  of  this  circuit  can  be 
increased by raising the reference 
voltage above the basic 200mV value, but 
that the total output current of the 
reference must not be allowed to exceed 
3mA. 
Finally, Figure 7shows how the above 

comparator can be wired in the shunt or 
'2-wire transmitter' mode; note in this 
case that the reference voltage should 
not exceed 1 volt. Also note that in 
practice R4 (or R3) may take the form of a 
thermistor, a light-dependent resistor 
(LDR) or some other type of resistive 
transducer, thus enabling this circuit to 
remote-monitor temperature or light 
levels, etc. 

Astable circuits 
The LM10 can be used in a variety of 

waveform generating applications, and 
Figures 8to lOshow some simple ways of 

R2 
3k9 

+ve( >5.2V) 

Cl 10n 

Gat* 
input 

Square-
wave 
owe put 

RI 
10k 

DI  RI 

56k 

R2 

10k 

R3 

100k 

RS 

100k 

Gate low  Osc off. out = V supply 
Gate open or hiah= Oscillator on 

R4 

100k 

using it in the astable multivibrator or 
square-wave generator mode. 
Figure 8 shows the basic astable 

circuit, which is a fairly simple develop-
ment of the standard 'dual supply' op-
amp astable, with R1 and R2 acting as a 
potential divider that sets the 'common' 
point of the R3-R4 divider and C1-R5 
timing networks at half-supply volts. 
Because of the poor slew-rate character-
istics of the LM10 the circuit gives a 
rather poor square wave output, with 
typical rise and fall times of about 80.s 
when used with a 6 volt supply. The 
circuit is, nevertheless, very useful in low 

RV1 frequency applications (up to a couple of 
kHz) as a simple alarm tone generator or set  we'll:lilt 

LED flasher, etc. 
Figures 9 and 10 show alternative ways 

of gating the above astable on and off via 
an external control signal. 
Note that gate resistor R6 must have a 

value that is small relative to the 
R5 timing resistor. We'll be showing 
practical  applications  of  these 

/7J770V 

Out 

Fig 9 Gated astable 
multi vibrator (above) 
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+v. ( > 2 2 V) 

Vout 
1111, 0-20m4 

Fig 13 Precision 5 volt reference 
generator 
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Fig 12 Precision 0-20V 
regulator with boosted 
output 
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Fig 14 Precision 0-5 volt regulator 
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R2 
3k9 

Fig 15 Precision 50 volt regulator 

Fig 17 A 5 volt shunt regulator 

circuits in a future edition of The File'. 

Voltage regulator circuits 
Because of its built-in precision vol-

tage reference and op-amp, the LM10 is 
ideally suited for use in a variety of 
voltage regulator applications. To con-
clude this edition of Date File, Figures 11 
to 18 show a few practical circuits of this 
type. 
Figure 11 shows the circuit of a simple 

.low power (up to 20mA output) precision 
200mV to 20V voltage regulator. Here, R1 
and RV1 are used to generate precision 
200mV to 20V reference voltage fed 
directly to the non-inverting input termi-
nal (pin 3) of the op-amp, which is 
configured  as  a unity-gain  voltage 
follower and boosts the available output 
current to about 20mA. 
Figure 12 shows how the above circuit 

can be modified so that its output voltage 
can be varied all the way down to zero 
volts and its output current can be 
boosted to several hundred milliamps. 
Here, R1-R2 generate a fixed 20 volts on 

Vout 
5V 
13-20 mA 

OV 

Trl 

2013704 

112 
lk 

,..T Veut 
250V 
0-150-A 

Fig 16 Precision 250 volt regulator 

Voul 
-12V 

iVow, • -200nvV (11) 

- vol-12.516 -111 V I 

Fig 18 A 12 volt negative volt regulator 

pin 1 of the IC and across RV1. The op-
amp  and  power transistor Tr1  are 
configured as a composite unity-gain 
voltage follower, which directly boosts 
the 0-20 volt output of RV1 to current 
levels of up to several hundred mil-
liamps. 
An alternative approach to regulator 

design is shown in Figures 13 and 14, in 
which the op-amp is configured as a non-
inverting x25 amplifier. In the Figure 13 
circuit the op-amp input is taken directly 
from the fixed 200mV reference, to give 
an unbuffered 5 volt output. 
In the Figure /4 circuit the input is fully 

variable from zero to 200mV via RV1 and 
the available output current is boosted 
via TO, thus giving a high current 0 to 5 
volt output. 
Figures 15 and 16 show how the LM10 

can be used in the 'floating' mode (in 
which pin 7 operates at less than the full 
supply voltage value and pin 4 operates 
at above the zero volts value), to 
generate high output voltages. Note in 
both of these circuits that the IC is used 

in the shunt mode, with load resistor R3, 
and that only a few volts are developed 
across the LM10 itself. 
In Figure 15 the volt drop is limited to 

less than 2 volts by the series-connected 
base emitter junctions of Tr1 to Tr3; in 
Figure 16 the drop is limited to a similar 
value via D3-D4 and the Tr1 base-emitter 
junction. 
Finally, to complete this edition of Data 

File, Figure / 7shows a simple example of 
the use of the LM10 as a low current (up 
to 20mA) shunt-type 5 volt regulator, and 
Figure 18 shows how the IC can be made 
to act as a negative voltage regulator. In 
the latter case Tr1 is configured as a 
constant-current generator in which a 
precision 200mV is developed across R2, 
thus causing R1 to pass a fixed current of 
200/1A and thus generate a reference 
voltage of —12 volts on input pin 3 of the 
op-amp, which is wired as a unity-gain 
voltage follower. 
In next month's edition of Data File 

we'll look at a further selection of LM10 
application circuits. -I 
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1p 
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 1/2 W E24 series 1R0 to 10M0  1V2p 
1 watt mixed metal/Carbon Film 5% £12 series 4R7 to 10 Megohms  5p 
Linear Carbon presets 100M W (a 1/4 W 100R to 4M7  7p 
Miniature polyester capacitors 230V working for vertical mounting 
.01, .015, .022, .033, .047, .068-4P. 0.1-5P. 0.15, 0.22, 0.33 & 0.47-6P  6p 

Mylar (polyester) capacitors 100V working E12 series vertical mounting 
1000p to 8200p- 3p. 01 to .068-4p. 0.1 5p. 0.12 & 0.15  6p 

Subminiature ceramic plate capacitors 100V wkg vertical mountings. E12 
series 

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf - 4p. 10% 390p-4700p  4p 
Disc/plate ceramics E12 series 1P0 to 1000P, E6 Series 50V 1500P to 47000P  2p 

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   
741 Op Amp - 20p. 555 Timer   
cmos 4001- 20p. 4011- 22p. 4017   

ALUMINIUM ELECTROLYTICS (MfdsNolts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50 

AK D TEL. 
0438 351710 

Unit 5 
Parsons Green Estate 
Boulton Road 
Stevenage 
Herts SG1 4QG 

MAIL ORDER DEPT. 
Stock Items Normally 
Despatched within 48 hours, 
21 days latest. 

People said we had disappeared from the face of the earth. They were wrong 
WE MOVED!! 

Our new larger premises allow us to hold bigger stock and to introduce  products. 
Watch this space over the coming months. 

Still going strong in its 4th year at the 
original price. How do we do it?  HFC1  CONVERTER  £49.00 GPA1 

WA1  WAVEMETER £24.95 
I r  , Our Waveabsorption meter lor 

- I. i "1111"  4)-:; e.1 2cer'n*Istir:p tran rvinmenriss meets Ii' range 
A.0  In .  120Mhz to 450Mhz. very sensi-

tive, can also be used as field 
strength meter within its range. Requires PP3 type battery (not 
supplied). 

For the FRG 9600/965 our new 
HE Converter, connects to the 
aerial socket, and powered di-
rect from the 8 Volt o/p of the 
FRG 9600. Tune from 100. 1Mhz 

to 160M1u, gives tuning range of 1£0Khz to 60MhL uses double 
balanced mixer, with low pass filler on input. 
* Can be supplied with BNC temination for other scanners * 

PRE-AMP 

2 Mtre RF Pre-amp using 
8E961 dual gate PET 16 db 
gain: Low noise. 2Mhz Band-
width SO 239 termination 25   
watts through power. Failsale 
switching, can be left in brie when not required, auto RI sensing 
even at Vz watt, can be factory tuned between 28-170Mhz. 
* Can also be tuned for 6-4 mos *  • 

A SELECTION OF OUR MOST POPULAR FILTERS (SEND SAE FOR FULL RANGE DATA SHEET) 
RBF1 
A range of UHF notch filters (for inner only) stocked at die following 
trequencies: 435MHz 170cms) channel 36 (for radar blips), 1146MHz 
(RAF Boulmer interference) can be factory tuned from 420MHz to 
890MHz.  £6.75 each 
To order quote RBFI/ followed by type. 

WEI 
low insertion loss high pass filter with capacitive braid breaker for 
use with UHF TV. VICIE0 & PRE.AMPS.  £6.75 each 

WES 
High pass filter with transformer braid breaker. better performance 
than MPH but the insertion IOSS is a lisle higher. 1.2db best for 
severe problems for UHF only.  £7.00 each 

TNE2 
A range of notch fitters specifically tuned for the frequency of 
interference on inner and outer bandwidth >1Mhz 12Mhz above 
1D3Mhz). VERY LOW INSERTION LOSS TYPICALLY <0.5db. Stocked 
for the following frequencies: 14Mhz. 21Mhz, 27.5Mhz (CB), 29Mhz, 
50Mhz. 7114h4 145Mhz. Also spot tuned at any frequency to 
300Mhz.  £6.75 each 
To order quote TNPV and the frequency. 

889 
Transformer braid breaker >25db at 30Mhz, often used with other 
filters in our range for very severe interference. Ideal at the input of 
VCR and PRE-AMPS.  £6.75 each 

IDEAL FOR CLUBS OR EMC GROUPS FOR 
EVALUATION OF INDIVIDUAL 
SITUATIONS 

DK1 FILTER KIT 
Kit of 38 filters in our range  in all) except for RBF1/846Mhz. 

£41.70 

WE ALSO STOCK TOFIROID RINGS P52.50 PER PAIR, 

RSGB NOW STOCK OUR FILTERS AND MEMBERS 
CAN OBTAIN THEM AT A DISCOUNT FROM RSGB HO. 

ALL PRICES QUOTED ARE CORRECT AT 
TIME OF GOING TO PRESS AND INCLUDE 

VAT, POSTAGE & PACKING 

All OUR PRODUCTS CARRY THE USUAL 2 YEAR GUARANTEE 

ALSO AVAILABLE FROM LEADING 
AMATEUR RADIO DEALERS 

* EMC PROBLEMS  r 

PHONE OUR TECHNICAL HELPLINE ON THE ABOVE PHONE NO 
BETWEEN 10am & 12 NOON ANY WEEKDAY. 

Props:RTiVELWagstaffe  Technical Adviser: John Armstrong 

Carbon Film resistors 1/4W 5% E24 series 0.51R to 10M0   

5p 
22p 
40p 

5p 
22/16, 22/25, 22/50, 47/16, 47/25, 47/50  6p 
100/16,100/25 7p; 100/50 12p; 100/100  14p 
220/168p; 220/25,220/50 10p; 470/16,470/25  11p 
1000/25 25p; 1000/35,2200/25 35p; 4700/25  70p 

Submin, tantalum bead electrolytics (MfdsNolts) 
0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16  14p 
2.2/35, 4.7/25, 4.7/35, 6.8/16 15p; 10/16,22/6  20p 
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35  80p 

DIODES (plviamps) 
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 Si Ml 5p. 100/1A bridge  25p 
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA 0A90 6p. 30/15A 0A47  8p 
Zener diodes E24 series 3V3 to 33V 400 mW- 8p. 1 watt  12p 
Battery snaps for PP3 - 6p for PP9  12p 
L.E.D's 3mm. & 5m m. Red, Green, Yellow-10p. Grommets 3mm - 192p, 5mm  2p 
Red. flashing LE D's require 5V supply only  30p 
Mains indicator neons with 220K resistor  10p 
20mm fuses 100mA to 5A 0/blow 5p. A/surge 8p. Holders pc or chassis  5p 
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m -25p. Machines 12V dc  £6.50 
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs  £4.50 
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit  £6.50 
Glass reed switches wih single pole make contacts -8p. Magnets  12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free. 

THE CR SUPPLY CO 
127 Chesterfield Rd, 
Sheffield SS ORN 
Return posting   

£24.95 

A K D 
O V A, 

Prices below normal trade. Some Vio quantity rate. Send 
18p SAE or label for free catalogue. (OVERSEAS 2 REPLY COUPONS) 

Millions of components: thousands of different lines 

Rechargeable  Nickel  Cadmium  batteries  (ex  unused 
equipment) AA(HP7) 1.25 volt 500 mA  Set of four £2 
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A  79p. 10-£5 
LED illuminates Red, Green or Yellow depending upon 
polarity/curr.lnt. 5 x 21/2 mm Face 
 25p or 100 for £23 or 1000 for £200 
10,000 Resistors. 1/3 to 2 watt. 10 to 22meg. 1/2 % to 10% NOT a 
jumbled mass, but ready sorted into values 
 £25 collected £29 Mail Order 
5mm Red Flashing LED  25p or 10 for £2.25 
Watch/Calculator/Lighter etc Mercury Batteries Made by 
Ray-O-VAC 10 mixed popular sizes  £1.50, 50 for £5.00 
I N4004 or IN4006 Diodes  300 for £6.50 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers, 
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34 
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold 
as untested  4 for 60p or 10 for £1.20p 
5mm LED, clea?, lighting hyperbright (600mcd), red up to 200 
times brighter (gives beam of light)   25p, 100/£20, 1000/£150 
Mul lard 5mm LFD, 40 red, 30 green, 30 yellow = 100 mixed  £7 
'HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc).-
marked 35p retail, 100 mixed packs for £11. 
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as 
10 sets of 4 + 5 sets of 2- 15 different type/sizes). 

SEND PAYMENT PLUS 18p SAE 
Postal orders/cash - prompt dispatch. 
Cheques require 9 days from banking to clear. 
Crossed postal orders and cheques - add 20p handling due to 
Bank's increasing 'commission' on business accounts. 

Cheques drawn on Barclay's Bank not accepted. 
Prices you would not believe before inflation! 

BRIAN J REED 
TRADE COMPONENTS, ESTABLISHED 30 YEARS 

161 ST JOHNS HILL, CLAPHAM JUNCTION 
LONDON SW11 1TQ. 

Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016 
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POWER SUPPLIES AND 
HOW TO DESIGN THEM 

BY DAVID J SILVESTER 

We begin Part 2 of this article by 
taking a look at constant current 

supplies for PSUs. 
All of our previous items have been 

about where constant voltage supplies 
have become constant current as a 
safety measure for both the supply and 
the load. In some cases it is necessary to 
provide a constant current supply and in 
these it is the maximum supply voltage 
that provides the safety limit. 
Figure5shows a method of providing a 

constant current supply using an op-
amp, for preference a JFET or MOSFET 
input type, and four other components. 
Tr7, Tr8 and R20 simply give a higher 
current output than is possible with the 
op-amp alone, although a more modern 
idea would be to use a power MOSFET as 
the current pass element. The current 
passing through the load (1.0 passes 
through the resistor R21, the micro-
scopic current through the gate of Tr7 
and the input current of an FET input op-
amp being ignored. This current through 
R21 develops a voltage according to 
Ohm's law and this voltage is compared 
to the input voltage V. Once again, the 
circuit operates in a stable mode when 
the two inputs are equal and hence: 

II sink  Vin 

R21 

PART TWO 

Obviously the op-amp must in this case 
be capable of operating with the input 
voltages very close to the low supply 
potential and the author would choose a 
0A3140 as the op-amp for this applica-
tion. If a current source is needed for any 
reason, then the circuit can be inverted 
to operate from the positive supply, and 
in this case Tr7 becomes a p-channel FET 
and Tr8 a pnp transistor. Also the CA3140 
cannot work with its inputs close to the 
positive supply rail and in this case the 
author would choose an LM351 op-amp. 
The second alternative (as in most 

electronics problems there are always a 
large number of alternatives) is to use 
one of the three terminal regulators, see 
Figure 6. Since 1.25V is impressed across 
R22 in this circuit, the current through 
R22 must remain constant until the 
regulator is unable to deliver sufficient 
voltage to send the required current 
through the load, due to a lack of 
unregulated input voltage. The current 
in the load is: 

I load  = 65µA +1.25 
R22 

The added value of 65µA comes from 

V In 

I sink = 
R21 

Fig 5 Constant current supply (current sink) 
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E 0 

II Singh, supply Fig 7a 

T iC  

Unrogulated 
output 

00V 

Unroll. input 

the current from the adjust terminal of 
the regulator, but the value of 65µA is a 
typical value only and may vary between 
50 and 100/1A. 

The ac input 
Having now covered the main regula-

tor systems it is time to get to grips with 
the unregulated supply, and I shall only 
deal with the simple transformer, bridge 
and reservoir capacitor system that is the 
basis of almost all linear power supplies. 
If we look at Figure 7 it does not matter 

whether we are discussing the single 
supply or split supply system as the same 
calculations apply. 
The transformer 
Irrespective of the source of the 

transformer, whether surplus, catalogue 
bought or specially made, it is essential 
to determine the correct secondary 
voltage and current needed. If the 
voltage is too high then extra voltage and 
therefore extra power will need to be 
dissipated by the pass transistor. Not 
only do we have to supply this power 
from the transformer, but it may be 
impossible to dissipate this extra power 
with reasonable sized heatsinks. If the 
voltage is too low then it is likely that the 
regulator will be unable to control the 
output at the required voltage. Consider 
our 7230 circuit in Figure 2c for a 15V 
output voltage. In this case the minimum 
input voltage from the transformer 

= 45.A  + 1.251/ 

R22 

Fig 6 Three terminal constant current (source) 

R22 

T 
E 0  0• 0  

NO  

(b) Split supply 

Fig 7b 

C2 

C3 

+we 

Unreg. 
output 

OV 

—V* 
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must be the sum of: 

Output voltage 
Volts drop across R9 at limit 
Pass transistor base/emitter potential 
723C minimum input/output differential 
ac ripple on reservoir capacitor 
Bridge rectifier volts drop 

15.0V 
0.7V 
0.7V 
3.0V 
3.5V 
2.0V 

Total 24.9V 

Please accept for the moment the 
value of ripple on the reservoir capacitor 
as 3.5V; the explanation follows shortly. 
Converting from peak to RMS we get 

24.9/1.414 = 17.6V on load. 
The question of the transformer's 

power rating is not as straightforward as 
would first appear. Let us assume we 
have a transformer which is marked 18V. 
2.77A gives 50 watts. This transformer is 
actually a dual 9V by 2.77A toroidal 
transformer available in many compo-
nent catalogues. The primary of the 
transformer will be sized for the 50W 
total output, but let us do some calcula-
tions on this transformer after it is used 
in the circuit of Figure 7a. The average 
voltage across the capacitor would be: 

18 x 1.414 —3.5 x 0.5 = 23.7V 
The 3.5V is the assumed capacitor 

ripple and the bridge drop has been 
ignored for simplicity. But 23.7 by 2.77A 
equals 65.6 watts and the primary would 
be very overloaded. Because of the 
waveform that charges the reservoir 
capacitor, the transformer needs to be 
derated to 65% of the value printed on it 
and our nice 2.77A transformer can only 
reliably give 1.8A for the same transfor-
mer heating, an amp less than we 
expected. Note that we have been using 
the on-load voltage in our calculation but 
there is another factor to take into 
consideration. When the transformer is 
open circuit or operating into a high 
resistance then the voltage increases by 
another factor, the  regulation. This 
added factor for our transformer has a 
value of about 13% and means that the 
off-load voltage across the capacitor 
may be 28.8V; there is no ripple to 
consider in this case. 
The rectifier 
Generally the rectifier used will be a 

potted bridge for the circuits of Figures 
7a and 7b. The rectifier diodes only 
conduct for half of the time at a maximum 
but, because of the high peak currents 
that flow in a reservoir capacitor char-
ging circuit, the current rating of the 
bridge should be taken as the current 
rating of the individual diodes, the value 
stated normally for the bridge. Whether 
individual diodes or bridges are used 
when high current supplies are contem-
plated, the rectifier heating must be 
taken into consideration. A 10A current 
passing through a bridge rectifier gener-
ates 20W that must be dissipated, and any 
failure to do so efficiently will destroy 
the bridge. The voltage rating of the 
bridge must be twice the calculated 
maximum value of voltage across the 

Pass transistor  Current limit resistor 
Tr9 

R24 Limit 
resistor 

Control 
input 

R23 

Trio 
Limit transistor 

Fig 8a 

reservoir capacitor at no-load, and with 
our maximum of 28.8V the bridge will be 
100V, being the next highest value. At the 
peak of the cycle in which the diode is 
non-conducting the anode will be at 
—28.8V whilst the cathode is at +28.8V. 
The reservoir capacitor and ripple 
I stated earlier that the value of peak to 

peak ripple across the reservoir capaci-
tor is 3.5V, and now is the time to justify 
that statement. With the bridge capacitor 
charging circuit of Figure 7 the capacitor 
receives a recharging pulse at twice the 
mains frequency, ie at 100Hz or every 
10ms.  During this 10ms period the 
capacitor supplies the regulator circuit 
and its voltage falls at a rate of I/C volts 
per second, where I is the current taken 
from the regulator in amps and C is its 
capacitance in Farads. I realise that the 
discharge curve is actually exponential, 
but over the short time between charges 
the linear approximation is sufficient. 
From this we can show that the peak to 
peak ripple on the capacitor is: 

p-p ripple = I x t /C 
where the added item 't' is the 10ms time 
between the charging pulses passing to 
the capacitor. A quick calculation shows 
that this equates to 3000/LF per amp of 
current drawn into the regulator and it is 
this quick rule that is used to calculate 
the capacitor value needed. As to the 
voltage rating for the capacitor, the dc 
voltage developed by the transformer 
will in simple terms be 1.4 times its ac 
voltage rating and the capacitor must be 
higher than this value. Exceeding 300QµF 
per amp for the capacitor or having a 
voltage rating much higher than that 
calculated is simply a waste of money. 

Foldback current limiting 
Foldback current limiting is an inter-

esting and rather complicated protec-
tion device so let us consider it in some 
detail. Figure 8 shows the simple limiter 
circuit used with the 723C and the output 
that would be obtained in the limiting 
condition. Remember that Tr10,the limit 
transistor, is internal to the 723C. If the 
current through R23 is below that which 
will produce a voltage sufficient to turn 
on Tr10 then the control signal will pass 
directly to Tr9, the pass transistor, and 

Out put volts 

Rep. 
Output 

Knee 

Output Current 

Fig 8b 

Short circuit 
  limit 

the output will be stabilised. If, however, 
the current drawn is sufficient to turn on 
Tr10, then Tr9 will be robbed of drive and 
the output voltage will fall at a constant 
current. 
The knee current and the short circuit 

current will be nearly identical under 
these limiting conditions. The transistor 
Tr9 will need to radiate the power 
equivalent to the full unregulated dc 
supply times the short circuit current, 
and for safety the transistor heatsink will 
need to be massive to cope with this 
overload power. If it can be arranged for 
the current to fall beyond the knee we 
can save on transistor heatsinks, as the 
power under limiting conditions will fall 
as the current falls, even though the 
voltage across the transistor rises. This 
is precisely the use of foldback current 
limiting. Figure 9 shows the circuit and 
output diagram. From Figure 9b the 
reason for this being called foldback 
current limiting can be seen. As Figure 
9a shows, the circuit is more compli-
cated, as is to be expected with the extra 
facility it offers. 
Let us look at the circuit itself as shown 

in the abbreviated form in Figures 9a and 
9b. At the point when the limit transistor 
Tr12 begins to conduct and cut off the 
drive current, the voltage across its 
base-emitter junction will  be 0.65V. 
Figure 9c looks at the knee condition 
with an output voltage of 15V and a limit 
current of 1.5A. The current sensing 
resistor R26 is larger in value than that 
for the simple limiting system, being 2.2 
ohms and developing 3.3V. Under just 
limiting conditions the output from the 
pass transistor Tr11 at the emitter will be 
18.36V and the actual current limit is 
1.53A. The 18.36 volts are split between 
two resistors, R27 and R28, down to earth. 
The values are chosen to give 15.65V at 
Tr12's base which will be just sufficient to 
turn Tr12 on. The values calculated are 
390 ohms and 2.2kohms for R27 and R28 
respectively. Under the knee condition 
the power transistor Tr11 dissipates 23W. 
Now look at the short circuit condition. 

In this case the output is at zero by 
definition  and  the junction  of the 
resistors R27 and R28 is at 0.65V, just 
sufficient to turn Tr12 on. This leads to 
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POWER SUPPLIES  
Pass transistor 

(s) 

lt11 

R25 

Control 

R28 

ne Output 
voltage 

Limit transistor 
Tr12 

Fig ga 

Tr11's output being 0.77V with a limit 
current of 350mA. The transistor power 
dissipation is about 10W, a considerable 
saving over a power dissipation of 53W 
for the non-foldback system. Since, in 
the worst case, we now only have to 
dissipate 23W, the heatsink can be both 
smaller and cheaper than for the non-
foldback design. 
Incidentally,  the  maximum  heat 

dissipation now occurs at a point on the 
output voltage/output current graph 
where most power supplies spend only a 
very small portion of their time. For a 
system that only takes short pulses of 
high current, say an audio amplifier, it 
will be possible to use the short circuit 
power dissipation limit of 10W as the 
design criteria for heatsink selection, 
remembering that 10Wfrom Tr11 equates 
to a continuous current of 920mA at 15V 
output. If we assume a 28.8V input to the 
collector of Tr11 the heat dissipated is 
equal to: 

(28.8 — 15) x 0.92 = 10 watts 

Heatsinking 
The question of heatsink size is often 

ignored, although the calculations are 
quite simple. Heatsinks are defined in 
terms of their thermal resistance to 
atmospheric  temperature.  Just  as 
electrical resistance is defined by Ohm's 
law so thermal resistance is defined in 
terms of degrees centigrade rise per 
watt of heat dissipated. The simple 
function of the heatsink is to keep the 
transistor chip working below its max-
imum operating temperature. Figures for 
the maximum temperature are quoted in 
the data sheets for the device, but a 
simple value to use for safety is 150°C and 
the data sheet is not always to hand. As to 
the thermal resistance from junction to 
case, Ojc, every catalogue gives a value 
for the maximum power dissipation of 
the transistor, but this assumes that the 
case of the transistor can be held at 25°C. 
We are told that the TI P41 used as the 
pass transistor in our supply will dissi-
pate 65W, and if we assume 150°C 
maximum junction temperature we can 
calculate ejc as: 

Ojc = (150-25)/65 = 1.9°C/W 
A quick look at any catalogue shows 

Knee 

....„.Short circuit limit 

Output Current 

Fig gb 

Cc) At knee 

18.38V  2R2 

Id) At short circuit 

0.77V  2R2 

39OR 

11-55V 

2k2 

that heatsinks without additional fan 
assisted cooling are available from 
0.5°C/W up. To simplify matters we shall 
take as an example a 1.9°C/W heatsink 
(Redpoint 2W-1) used for our TI P41 in the 
T0220 case and dissipating the 23W of 
the power supply discussed above. 
Using the above conditions we can 

calculate the junction temperature from 
Tj = Ta + (8jc+6cs+9sa)x P 

where Tj and Ta are the junction and 
ambient temperature in degrees centig-
rade and Ojc, Elcs and Elsa are the thermal 
resistances from junction to case, from 
case to the heatsink and from the sink to 
ambient. P is the power dissipated by the 
transistor in question. For our TIP41 
transistor, Eijc will be 1.9°C/W, Elcs from 
the mica washer and silicone grease will 
be 0.5°C/W, and let us take ambient 
temperature as 30°C, a very hot summer's 
day, and our heatsink of 1.9°C/W. Tj 
calculates to 131°C, which is close to the 
limit but satisfactory. In higher power 
dissipation situations it may be advisable 
to consider the use of two transistors on 
one heatsink as there is a reduction by 
half of the thermal resistance from 
junction to sink with two transistors. The 
value of thermal resistance of the 
heatsink itself remains the same in the 
two transistor application. 
The three terminal regulators present 

more of a problem for heatsinking as the 
junction temperature is limited to 125°C 
and the thermal resistance from junction 
to case is 5°C/W. Without any heatsink 
the junction to ambient thermal resist-
ance of the T0220 package is 60°C/W, and 
this value must be assumed for the 78XX 
regulator mounted  on  a PCB and 

15.85V 

2k2 

OV 

Limit 
control 

Fig gc 

OV shorted 

I calculated 

350 mA 

15V 1.58mA 

Fig gd 

supplying only small currents. 

Reference voltages 
I have rather ignored the use of 

discrete voltage regulators, by which in 
this case I mean regulators using just 
transistors or including op-amps rather 
than dedicated regulator chips. In some 
applications, mainly in variable voltage 
supplies, it may be better to use the 
discrete option to make the supply. In 
this case it will be necessary to construct 
a stable reference voltage. Figure 10 
shows some of the possibilities. Zener 
diodes exhibit a small change in voltage 
with current in the Zener region due to 
inherent internal resistance, and to give 
a stable output the current must remain 
constant. 
Figure 10a with a simple resistor feed 

will show a substantial 100Hz ripple if the 
resistor is simply connected to the 
unregulated supply. For fixed supply 
output voltages the resistor R29 can in 
fact be connected, not to the unreg-
ulated input, but to the regulated output, 
providing the Zener voltage is lower than 
the output voltage. Thus the Zener 
receives a stable current supply and 
gives a stable output voltage. The 
unregulated supply ripple rejection is 
due to the supply rejection ratio of the 
op-amp used, which will typically be 
100 V/V. 
If we are making a variable supply then 

we have to use other methods of Zener 
current stabilisation, such as those 
shown in Figures 10b and 10c. In Figure 
10b we use the fact that a junction FET 
with its gate and source shorted together 
will act as a constant current source, 
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(c) 

Unreg.+ve 

Tr13 

Ref. out  I const 

ZD2 

Fig 10 Reference supply 

whilst Figure 10c uses an op-amp to 
achieve the same end, there being a 
constant current through R30. Hopefully, 
the reader will also have thought of the 
possibilities of using the three terminal 
adjustable and fixed  regulators for 
Zener stabilisation. 

°very°nage protection 
If the constructor is considering con-

necting the new power supply to an 
expensive piece of equipment, then it is 
essential for the equipment's safety to 
add some form of overvoltage protection 
to the supply. Most pieces of equipment 
will stand a small overvoltage without 
damage, but failure of the pass transistor 
will leave the full unregulated supply 
across the equipment with disastrous 
results before the fuse blows. 
Electronic overvoltage is the only 

thing that acts fast enough to protect 
delicate equipment. The protection can 
be of two types, the latching (crowbar) 
system using a thyristor, Figure 11a, or 
the clamp using a transistor. With the 
latching system, when the SCR fires the 
output is virtually shorted to ground and 
in a very short time the fuse blows, and in 
any case the SCR holds the output 
voltage at a very low level. The clamp 
restricts the output voltage to 0.65V 
greater than the Zener voltage of ZD4 
and providing the current limit is set 
below the fuse rating, the system will 
restabilise when the overvoltage ceases. 
The problem with the clamp method is 
that the clamp transistor will dissipate 
high power when it conducts and will 
need to be fitted to a heatsink. The most 
common failure of a PSU is the emitter/ 
collector short of the pass transistor and 
in this case with either system the fuse 
will blow in short order. 

Parallel pass transistors 
In some applications it may be neces-

sary to use more than one pass transis-
tor, either because a single transistor 
cannot carry the full output current or for 
reasons of heat dissipation, discussed 
earlier. If we are using junction transis-

R30 
51OR 

tors then each transistor will need a 
separate emitter resistor, Figure llc, of a 
value such that the voltage across the 
resistors is about 0.5V at the maximum 
current of each transistor. Junction 
transistors  have  a positive thermal 
coefficient and if one transistor starts to 
become warmer than the others, then 
without the resistors the hotter transis-
tor will carry a greater share of the 
current, which will make the transistor 
even hotter until eventually it fails due to 
thermal runaway. Power MOSFETs have 
a negative thermal coefficient and do not 
need the resistors. Indeed, with high 
current PSUs it is usual to split the supply 
out and sense return circuits so that the 
effects of supply cable resistance can be 
overcome. 

Safety 
Although safety is the last item in this 

article, it must never be the last thing on 
the  constructor's  mind.  Under  no 
circumstances would the author think of 
making a PSU without a transformer, 
although I am aware that some commer-
cial equipment uses transformerless 
PSUs. It is also the reason that switched 
mode PSUs have not been included. 
Most switched mode PSUs rectify raw 
mains and use this to charge up a 
capacitor to 325V. The switching circuit 
runs at perhaps 100kHz, then transforms 
this down to the required voltage with a 
feedback loop controlling the pulse-
width and stabilising the output. The 
SMPSU is not really suitable for amateur 
use, due to the lethal voltages from the 
rectified mains. 
Large capacitors can hold sufficient 

charge to cause serious damage to the 
anatomy if discharged through a ring or 
watchstrap. All capacitors should have 
discharging resistors which will dissi-
pate the charge about 5 seconds after 
switch off. 
As all of the problems of safety are to 

do with the mains voltage present, there 
are a few essential items in this input 
side of the transformer. The incoming 
mains should be fused at the PSU itself; 

R  ne• 
Output 

Fig 11 Miscellaneous (all Oyer-
voltage inputs must be fused in the 
regulated output line) 

Reg.output 

(a)Overvoltage crowba (latches) 

lblOvervoltage clamp Mon latching) 

Unr•g. input 

Control 

(c) Parallel pass 

do not rely on the fuse in the mains plug, 
and of course some mains plugs do not 
have fuses anyway. The mains should 
pass through a double pole switch, not a 
single pole. It is too easy to get the wires 
crossed and switch the neutral line 
instead of the live. 
Lastly earthing. The metal parts of the 

PSU case must be earthed securely and, 
unless there is some definite reason why 
the output must float, then one of the 
output rails should also be earthed. 
Power supplies are an essential part of 

electronics construction and it is impor-
tant to understand how they work to be 
able to design a reliable unit. With this 
information you should be able to design 
and build any PSU you want. Just have a 
go. bowl 

ERRATA 
Readers may have noticed that all 
eleven figures were included in last 
month's instalment of Power 
Supplies in error. We apologise for 
any confusion this may have caused. 
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A COMBINED 
MORSE AND RTTY 
DECODER 

FOR THE ZX SPECTRUM 

T his article is an extension of the 
1 Morse decoding system described in 
the June 1986 issue of Radio and 
Electronics World. Readers who have 
built the interface described previously 
may have felt a need to decode another 
type of signal found  on the high 
frequency bands, namely RTTY (radio 
teletype). 
The present system  is extremely 

simple to build and operate, essential 
requirements being a ZX Spectrum, a 
short wave receiver with BFO and a 
reasonable aerial system. An oscillo-
scope is also an extremely useful 
instrument for identifying RTTY signals 
and adjusting the receiver for the best 
results. 

Audio  CI 
in  0 - 1 I  

y  14 

by Colin Tallis 

The system comprises two distinct 
units: a tone decoder identical to that 
described in the earlier article and an 
RTTY/Morse interface, assembled on a 
plug-in board for convenience. The 
board uses address lines A5, A6 and A7 
for interfacing with the Spectrum, so 
there is no conflict with the ZX printer. 
The two machine code sub-routines 

can be placed anywhere in the memory, 
but of course the USR addresses will 
have to be altered accordingly. 
In order to change from Morse to RTTY 

and vice versa, a simple Basic program is 
used with a 'break' sub-routine in each 
machine code program. Listing 1 is of the 
Basic program. The program should be 
saved  with  the  instruction  'SAVE 

Listing 1 
10 REM Communications 
20 PRINT RT  5, 9: "C D MUNICATION 

30 PRINT AT  10, 13, -0  1987  
15, 10 "C. E.  TALL'S" 

40 PRINT AT 20, 0, "PRE53 R FOR 
RTTY;  M FOR MOR5E" 

45  INPUT  IS 
50  IF  1$="R"  OR  2$="r"  THEN FL 

RSH  1:  PRINT PT  15, 0; "press  '0' 
to  return  to  Basi c - . PAUZ.E  50:  F 
LR5H 0:  CL5  : PRINT  U5R 30000 

50  IF  IS="M"  OR  I$="m"  THEN FL 
R5H  1:  PRINT AT  15, 0; "press  '0' 
U:  return  to  Basi c":  PAUSE  SO:  F 
LPSH 0:  CL5  : PRINT  USR  30500 

70  GO TO 20 
150 LORD  "- CODE  30000,1000 
150 RUN 

V+ 4.5-12V 

C2 
fr k. 1 Fs -, 1 

CS ±  

U 14 

3  12 
'Cl 

4  11 

I  10 

3 

Sw1 

CS 

IS 
V+ 

R11 

Dseod•r 
 $ outpul 

/7777 

Fig 1 Tone decoder circuit 

R3 

52 

5V2 

C4 

I  070  

O150  

050  
O40  

O30  

1120  

010  
Swipe:trump° 0  

Id "  WRO  
Csonecter 

A7 0  

CK0  

"connms" LINE 150' which will ensure 
that the program self-runs on subse-
quent LOADing. 
The break routine in each machine 

code program is identical, and checks for 
key 'Q' being pressed, returning to Basic 
if the condition is met. 
No other features are included in the 

interests of simplicity, but no doubt 
machine code buffs will be able to 
elaborate the program further. 

Circuit description 
Figure 1 is the tone decoder circuit. 

The only modifications to this circuit are 
the inclusion of a coarse/fine centre 
frequency adjustment and a bandwidth 
control. 

Clock fregosseey; 3.7 
.50 14.4 

26 

7 

6 

3 

2 

25 

2 

10 

2 

RESET0 - 13  

AS 0 - 1 

500  

1_ 

2 

Mlle 

4 

'CS. 

13 

01 

DS 

116 

174 

03 

02 

DI 

DO 

WI 

CrI5 
CLOCK 

RIM 

M4 

INTEL 
6261A 

RESET 

Al 0  

fly 0 -0 

01/0 -0 

All IC's •Igsset 1C4 
pin 7 : OV 
pin 14 + 6V 

4  12 

3 1C1s 

5  13 

DI    

12 

IC2s 
11 

3 

IC2e 
10 

IC3 

Si 

DI 

+1 

3 

2 
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die 

ES 

• 

The circuit of the main interface board, 
which plugs into the rear of the Spectrum 
by means of a 23 way connector, is shown 
in Figure 2. The function of the Morse 
decoder section has been described 
previously and is carried out by IC1a, 
IC2a and IC3, whilst RTTY is handled by 
IC2d, I05 and IC4d. IC2b and IC2c are 
common to both sections and give a 
visual indication of the incoming signal. 
No further details  of the  Morse 

decoder will be given here but the 
revised machine code listing is shown in 
Table 1. The RTTY circuitry is outlined in 
some detail below. 

RTTY decoder 
The heart of the decoder is the 8251A 

chip which is a USART or Universal 
Synchronous/Asynchronous  Receiver/ 
Transmitter, manufactured by Intel. At 
less than £4 this represents excellent 
value for money. Only a few extra ICs are 
required for the present application. 
The 8251A is available from several 

mail order suppliers, including Maplin, 
who will also provide a useful data sheet 
on this device. For anyone considering 
expanding the system to include the 
transmission function or changing the 
command or mode words, this is essen-
tial  reading.  Several  Z80A  micro-
processor applications books also con-
tain useful programming information on 
this device. 
For ease of construction, the decoder 

was designed to receive 5 bit Baudot 
code at a fixed rate of 50 baud, since this 
is one of the most commonly encoun-
tered modes of transmission. Other rates 

Elf 

OV 

Input from 
tone 

decoder 

Fig 3 (right) 

Fig 2 (left) Computer inter-
face circuit. (Below) Spec-
trum edge connector 

such as 45.5 can also be accommodated 
by altering the clock frequency, but 
program changes would be needed to 
receive 7 bit ASCII code. 

Circuit operation 
Most of the 8251A pins are connected 

directly to the Z80A buses and are self-
explanatory. The all important baud rate 
clock is generated by the IC5a Schmitt 
inverter, buffered by IC5b and fed to pin 
25 of the 8251A. The same clock output 
can be used to control the transmission 
frequency (pin 9, not shown). 
Data is fed into the USART at pin 3, at 

TTL logic level of 5 volts. Additional 
buffering is not required. 
As well as the baud rate clock, the 

8251A requires another clock input. This 
clock is for internal timing purposes and 
is connected directly to the Z80A clock 
bus. The data sheet suggests a minimum 
clock  period  of  320  nanoseconds 
(3.1MHz) for this input, which would 
imply that the Spectrum clock running at 
3.5MHz would be too high. However, the 
system operates quite happily at this 
frequency with no problems. 

Lilt Op Med. weed 

1 
Set 10. CO M Mita 

word 

Lead HI resist,.r 
with tattle 
  address 

HSot HI to 
teble 
Start address 

Input dat• from 
tot. decoder 

N.  

Read charact•r 

0-

Set  141. to table 

Start addrees 

;:ffeet 

Yes 

Add char. to  Ht. 
'extra to ASCII 

code from t•hle 

TOP 

III I riff11111111111IIIIIHIII 
tsg 

Is 
BOTTOM 

Non-printable 
ASCII cher   

Print  ASCII 
char t. screen 

No 

Exit to  BASIC 

The RESET pin 21 is connected to the 
Z80A bus via the inverter IC5a since the 
8251A requires this pin to be low for 
normal operation. 
The logic circuit IC2d and IC5d/5e 

ensures that the chip is only enabled 
when A6 and IORQ go low together. A7, 
which is connected to pin 12 (C/D), sets 
the USART to either the control or data 
modes. 

Programming the 8251A 
For obvious reasons, Basic cannot be 

used to program the USART and there-
fore a short machine code routine is 
required. Two 'words' are needed to set 

COMPONENTS LIST 

Tone Decoder 

C1 0.1p1 
C2 0.1 F 
03 0.047/41 
04 0.01AF 
05 0.1 F 
06 0.1/4F 

R1 470Kn 
R2 15K12 
R3 270Kfl 
R4 vim 
R5 10K0 
R6 2.2K11 

VR1 5K11 lin 
VR2 1MS2 lin 
VR3 25K12 lin 

D1 BZY88 4V7 

SW1 SPDT 

101 XR2211 

Computer Interface 

C1 0.47/1F 

R1 11<Q 
R2 11(12 
R3 4400 (220 + 220) 

VR1 22011 preset 

D1, D2 LED 

101 74LS27 
102 74LSOO 
I03 74LS125 
104 8251A 
IC5 74LS14 

L1 20 turns of enamelled wire wound 
on a 9mm dia ferrite toroid (see 
details in previous article) 

Veroboard, IC sockets, etc 

Edge connector 2 x 23 way 
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MORSE & RTTY DECODER   
Table 1 Morse program 
7720 
7728 
7730 
7716 
7740 
7748 
7750 
7753 
7760 
7758 
7770 
7778 7780 7766 
7790 
7798 
77R0 
77R8 
7780 
7758 
77C0 
7708 
7760 
7708 
77E0 
77E8 
77E0 
77F8 
7800 
7808 
7510 
7815 
7820 
7828 
7530 
7838 
7640 
7346 
7550 
7858 
7660 

00 
01 
30 
CB 
30 
E9 
CD 
2E 
CB 
CO 
59 
BC 
76 
FE 
01 
77 
30 
BD 
18 
85 
06 
FD 
C9 
F5 
70 
07 
F5 
Cl 
03 
04 
OE 
3C 
2E 
47 
42 
4R 
52 
5R ae 
26 
00 

00 
OC 
34 
3F 
05 
26 
59 
00 
11 
3F 
77 
38 
8C 
01 
77 
30 
F4 
38 
03 
CO 
02 
OF 
CO 
77 
F5 
El 
ED 
69 
16 
05 
10 
3E 
OR 
47 
43 
48 
53 
31 
39 
36 
00 

00 
21 
24. 
80 
18 
78 
77 
28 
26 
CB 
30 
29 
6F 
28 
2E 
F9 
18 
07 
CD 
05 
81 
10 
ES 
ED 
3E 
Cl 
78 
00 
Oci 
08 
OC 
3F 
2D 
55 
44 
4C 
54 
32 
30 
3F 
00 

00 
00 
7C 
3S 
F9 
CO 
30 
De 
00 
3F 
F2 
CD 
26 
06 
00 
24 
RO 
70 
D1 
05 
4F 
F2 
79 
61 
02 
OE 
FE 
01 
IF 
19 
18 
2F 
4C 
52 
45 
40 
55 
33 
3D 
3R 
00 

11 
00 
651 
07 
CD 
3F 
F4 
7C 
18 
58 
24 
59 
00 
CO 
26 
78 
78 
SS 
77 
OE 
16 
79 
01 
01 
CD 
01 
BE 
06 
07 
12 
ld 
27 
35 
37 
46 
40 
56 
34 
2E 
35 
00 

00 
CD 
3F 
CO 
59 
BD 
7C 
CB 
09 
30 
78 
77 
18 
D1 
00 
CB 
CB 
CO 
2E 
00 
C8 
FE 
32 
32 
01 
C5 
CR 
17 
18 
OD 
13 
23 
BR 
00 
47 
4F 
57 
35 
2F 
29 
On 

00 
59 
CO 
89 
77 
38 
85 
3F 
2C 
18 
C8 
38 
OF 
77 
CD 
3F 
3F aF 
00 
DB 
15 
08 
00 
00 
16 
01 
EE 
15 
OA 
OF 
30 
21 
7R 
20 
48 
SO 
58 
35 
26 
22 
no 

01 
77 
3F 

OC 
57 
58 
76 
CD 
3F 
F4 
79 
CD 
59 
BC 
80 
47 
18 
40 
20 
Cl 
21 
09 
Fl 
FE 
1C 
05 
15 
02 
38 
20 
73 
dl 
4.9 
51 
59 
37 
23 
2R 
no 

up the 8251A; a mode word and a 
command word after which the chip will 
continue to decode the incoming data 
until either the 'Cr (quit) key is pressed or 
the computer is reset. 

Table 2 RTTY program 

monitor 
T7530 

7530 
7505 
7540 
7548 
7550 
7558 
7550 
7568 
7 70 
7573 7530 
7556 
7590 
7598 
75R0 
75R8 
7550 

35 

78 
BF 
IF 8E 
F5 
Fl 
CR 

dd 
5R 
42 
33 
EE 
SE 
3F 

8:3 

ES 
28 
6F 
30 
07 
21 
EE 
52 
4C 
47 
EE 
34 
29 
40 

D3 
75 
BE 
02 
19 
70 
02 
15 
97 
dl 
dA 
57 Er 
20 
EE 
32 
EE 

13F 
CS 
CR 
23 
FE 
El 
E5 
CF 
75 
20 
4E 
48 
dD 
20 
2C 
60 
2E 

3E 
01 
EE 

15 
FE 
CO 
21 
18 
53 
46 
5R 
50 
22 
25 
36 
2F 

14. 
FE 
1C 
6.6 
28 
EE 
01 
77 
CO 
4.9 
43 
50 
55 
38 
3R 
30 
3D 

D3 
FS 
Ci 
OF 
1R 
28 
16 
75 
69 
55 

$1 
ES 
37 
28 
31 
EE 

BF 
ED 
D5 
FE 
ES 
D5 
El 
15 
EE 
20 
54 

EE 
OD 
35 
29 
69 

A flow chartfor the program is shown in 
Figure 3 and the machine code listing in 
Table 2. 

Construction 
The prototype was assembled on a 

piece of VeroDIP board type V-0 200-
21084E. This material is convenient to 
use as there are no tracks to cut. Figure 4 
shows the positions of the various ICs, 
though no doubt other layouts would be 
as effective. Sockets should be used 
throughout  and  all  wiring  double 
checked before applying power. 

Operation 
Assuming that construction has been 

satisfactory, the Basic program and the 
two machine code listings should be 
LOADed and RUN. Check the Morse 
decoder first, since this part is easily 
verified. Check the operation of the 
'Quit' key, then select the RTTY function. 
Adjust VR1 to set the clock frequency to 
3.2kHz (50 baud). This is best carried out 
with the aid of a 'scope, but if a suitable 
instrument is not available, then set VR1 
to its mid-position and adjust by trial and 
error. If the component values are not 
too far removed from those shown in 
Figure 2, the required frequency will be 
obtained. Locate a strong RTTY signal; 
again an oscilloscope will be helpful in 
identifying a 50 baud transmission (20 
millisecond pulse-width). 
At this stage characters should be 

appearing on the TV screen. If they make 
sense, fine, otherwise change the phase 
by means of Si on the tone decoder unit. 
If the output is still garbage, the clock 
frequency may need some adjustment or 
the transmission may be in a format other 
than 5 bit Baudot code and therefore 
cannot  be decoded. With  practice, 
recognition of RTTY signals becomes 
easier and provided reception condit-
ions are good, there are always inter-
esting transmissions to be heard on the 
HF bands.  nri c  

  WIRRAL BASED COMMUNICATIONS 

A ERLA Ls 

\Noop 1)°"GLP1 /4s 

Access 

 • 

MICROWAVE 
MODULES 

SERVICES  
MGR 

Co o\i\O 

BUSINESS 
RADio 

0 \ 1 c:Y  p4,0 

COMPUTER  s c0 
NOV\ 

SUPPLIES  MA i? 
141° /0 

CELLPHONES 

P 461es 
EXCHANGE  

cva1(̀' 

Northern Agents 
for 

Microwave Modules 
Call us about the 
special Mini-Break 

offer 

48 SHRE WSBURY ROAD, BIRKENHEAD, WIRRAL, MERSEYSIDE 
TEL: 051-6533437 

— Callers by appointment only — 

VISA 



S Se 

S tett 
• 

Dept RE, PO Box 21 
Selsey, Chichester 
West Sussex P020 0TH 

0243 
607108 

- ORDERS DESPATCHED SAME DAY BY FIRST CLASS POST - 

TRANSISTORS 
BC107  0.15 
BC107A 
BC107B 
BC108 
BC108A 
BC108B 
BC108C 
BC109 
BC108B 
BC109C 
BC182 
BC182B 
BC183 
BC183B 
BC184 
BC212 
BC21213 
BC213 
BC213B 
BC214 
BC327 
BC337 
BC548 
BCY70 
BCY71 
BD131 
BD132 
BC135 
BD136 
BD239A 
BF258 
BFX85 
BFX88 
BFY50 
BFY51 
BFY52 
TI P31 
TIP31A 
TIP31B 
TIP31C 
TIP32A 
TIP32C 
TIP33A 
TIP41A 
TIP42A 
TI P3055 
TI P2955 
ZTX300 
ZTX500 
2N3053 
2N3054 
2N3707 
2N3703 
2N3705 
2N3771 
2N3904 
2N3906 

DIODES 
N4001 
N4002 
N4003 
N4004 
N4007 
N4148 
N4448 

0.15 
0.15 
0.15 
0.18 
0.15 
0.15 
0.18 
0.18 
0.18 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.16 
0.16 
0.12 
0.22 
0.22 
0.60 
0.60 
0.34 
0.35 
0.60 
0.60 
0.40 
0.40 
0.37 
0.37 
0.39 
0.42 
0.48 
0.56 
0.54 
0.42 
0.42 
1.00 
0.63 
0.55 
0.76 
0.76 
0.17 
0.17 
0.60 
1.60 
0.12 
0.12 
0.12 
1.40 
0.15 
0.15 

0.05 
0.05 
0.06 
0.06 
0.08 
0.06 
0.06 

OPTO ISOLATORS 
TI L111 transistor o/p  1.10 
TI L113 Darlington o/p  1.20 
3021 Triac driver  1.50 

LEDS 
T1 3/4  5mm 
Red 
Yellow 
Green 
Super bright 
T1 3/4 5mm 
Red 

0.18 
0.18 
0.18 

0.35 

TRIACS 
1IC206D 3 Amp 400V 
working 
TIC2250 8 Amp 400V 
working 

ZENER DIODES 
BZY88C 500m W 
4V7 
by 
12V 
BZX55C 500mW 
24V 
BZX85C 1.3 Watt 
4V7 
by 
12V 
24V 

max 
0.75 
max 
0.90 

0.10 
0.10 
0.10 

0.10 

0.20 
0.20 
0.20 
0.20 

VOLTAGE REGULATORS 
LM317T 
+1.2V to 37V 
LM341P 
+5V 
LM7905 
-5V 

1.50 

0.60 

0.70 

BRIDGE RECTIFIERS 
W004 1.5A  0.50 
6005 6A  0.90 

CAPACITORS 
Electrolytic 
47u F 
100uF 
470u F 
1000uF 

25V  0.10 
25V  0.12 
25V  0.28 
25V  0.36 

Axial or Radial 
10uF  25V  0.08 
220uF  25V  0.15 

Tantalum 
0.1uF  35V  0.10 
0.22uF  35V  0.10 
0.47uF  35V  0.10 
1u F  35V  0.10 
2.2uF  35V  0.15 
4.7uF  35V  0.20 

Ceramic 
220pF  500V  0.06 
470pF  500V  0.06 
1000pF  100V  0.06 
220pF  100V  0.06 
4700pF  100V  0.06 
10nF  0.05 
22n F  0.06 

RESISTORS 
Metal Film 5% 1/3 Watt 

2p each 

100R 680R 1K 2K2 4K7 5K6 6K8 
10K 12K 15K 22K 27K 33K 39K 
47K 56K 68K 82K 100K 120K 
150K 180K 220K 270K 330K 
390K 470K 560K 680K 820K 1M 

SKELETON PRESETS 
Miniature horizontal 

or vertical 
Values:- 100R 220R 470R 1KQ 
2K2 4K7 10KQ 47K0 100KQ 
220K0 470K0 1MQ  0.19 

UNEAR ICs 
741 
NE555 
NE556 
LM301 
NE5532 
NE5534 
ZN414 
ZN416 
LM308 
TL081  0.50 
Enquire for more devices 

IC SOCKETS 
low profile 
8 PIN DIL 
14 PIN DIL 
16 PIN DIL 
24 PIN DIL 
40 PIN DIL 

0.18 
0.30 
0.65 
0.28 
1.20 
0.80 
0.90 
1.60 
0.70 

0.7 
0.12 
0.13 
0.20 
0.30 

ACCESSORIES 
DPDT centre off slide 
switches  0.26 
80hm earpieces with 3,5mm 
plug  0.20 
ABS boxes 75 x 51 x 25mm 

0.90 
Ribbon cable  POA 
Soldering iron 240V 17W  5.99 
Solder reel 18SWG 5 core 60 
mtrs  6.70 + 1.00 p&p 
Carbon pots 4700 to I mQ 
linear  0.62 
20mm quick blow fuses states 
current  0.12 
20mm fuse holder panel 
mount  0.40 
4K6 Hz piezo buzzer 12V  0.95 
ABS boxes 150 x 80 x 50mm 

2.00 
PP3 battery connectors 
150mm leads  0.12 
Desolder pumps high quality 

3.99 
Soldering iron bits and 
elements  POA 
Carbon pots I KQ to I MQ 
logrithmic  0.62 
New catalogue out soon 

VERO BOARD 0.1" MATRIX 
Unclad breadboard 0.1" 104 x 
65mm  0.65 
Copper clad 37 strips wide 
maximum 137 holes long 

4p per hole 
Copper clad 41 strips by 40 
holes plus four mounting 
holes  2.20 
Spot face cutters  1.99 

BT APPROVED TELEPHONES 
BT Statesman with last number redial 
Stone  31.26 
Brown  31.26 
Maroon  31.26 
Grey  31.26 

BT Viscount with last number redial 
Beige  26.04 
Ice Grey  26.04 
Red  26.04 
White  26.04 

BT Freeway cordless 700ft range Security coded, 
last number redial with base paging 
Ivory  85.00 

Carriage on telephones and telephone accessories £1.50 
Add 15% VAT to total allow ten days for delivery 

Sockets, extension leads, cable, enquire for our prices. 

SUPER ALPHA GUARANTEE 
All components brand new and by top manufacturers to full 
specification 

ORDERING: Cash, Postal-Order, Visa, orders despatched same 
day by first class post. Add 50p p&p to order then add 15% VAT. 
Telephone orders welcome with Visa, orders accepted by 
answer service outside office hours. Overseas orders add £2.00 
no VAT. Prices subject to alteration. 

This is just a small selection of our stock. Please telephone for 
further details 
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THE ICO M IC-R7000 
VHF/UHF General Coverage Receiver 

I t was with particular interest that I 
received a recent offering from Icom of 

Japan, as the IC-R7000 VHF/UHF general 
coverage receiver has a frequency range 
right up into the Gigahertz band and I 
had never before had the opportunity to 
use a receiver going into the UHF and 
SHF bands. 
The coverage is from 25 to 999.999MHz, 

although this can be extended from 
1025MHz to the limit of the receiver's 
range, 1999.999MHz. However, it would 
appear that the receiver is designed to 
copy amateur signals between 1240 and 
1300MHz, as I did not receive anything 
above that. 
When the receiver arrived, it was 

accompanied by an antenna specially 
designed for the job, also made by !corm 
This was the AH-7000 super wideband 
omni-directional antenna, a discone type 
which I shall describe later. 
The receiver itself is 303mm wide by 

127mm high by 319mm deep, and weighs 
approximately 8.0kg. There are three 
modes of reception: AM, FM and SSB. 
Between 25MHz and 999.999MHz the 
sensitivity varies according to the mode 
in use. Looking at the modes in sequ-
ence, FM, FM (wide), AM and SSB, the 
sensitivities are less than 0.5µV and 1.0µV 
for 12dB sinad for FM, and less than 1.00/ 
and 0.30/ for 10dB S/N for AM and SSB. 
When one uses the highest frequencies, 
the sensitivities for FM and FM (wide) are 
less than 0.2µV and 2.0µV for 12dB sinad, 
for AM less than 2.01.tV and for SSB less 
than 0.3µV for 10dB S/N. 
The operation of a slide switch on the 

rear panel gives, in effect, three band-
widths for the FM mode; when used in 
conjunction with the front panel mode 
switch it gives a choice of 15kHz or 6kHz 
bandwidth in its first position and 150kHz 
for FM or 15kHz for FMn when moved to 
its  second  position.  This  switch, 
however, is very fiddly to use, and has to 
be operated with the user's fingernail. 
The stability is excellent according to 

the manufacturer's figures, being ±5ppm 

at 0°C to approximately 50°C in the range 
25 to 999.999MHz and only 1Oppm for the 
same temperature range for a frequency 
coverage of 1240 to 1300MHz. In the 
range 25 to 999.999MHz for FM, AM and 
SSB the unit acts as a triple conversion 
superheterodyne, but in the FM (wide) 
mode over this range it acts as a double 
conversion superheterodyne.  In the 
extended frequency range of 1240MHz to 
1300MHz in the FM, AM and SSB modes it 
runs as a quadruple conversion super-
heterodyne and in the FM (wide) mode at 
this frequency range, as a triple conver-
sion superheterodyne. The choice of 
USB or LSB has to be made from a slide 
switch at the back, as though this facility 
was introduced as an afterthought. 
However, it does not affect the operation 
of the receiver and is easy to find. 
The second and third intermediate 

frequencies are the same throughout the 
range 25MHz to 999.999MHz, but the first 
IF is 778.7MHz for the range 25MHz to 
512MHz and is altered to 266.7MHz from 
512MHz to 999.999MHz. The third IF is not 
utilised throughout the whole range 
when in FM (wide) mode as the receiver 
then  acts as a double conversion 
superheterodyne. 
The frequency control is a CPU based 

100Hz/step digital synthesizer, and there 
are 99 memory channels available, the 
top nineteen of which can be automa-
tically written into the memory as a 
separate entity. 
This 'auto write' facility is quite 

interesting.  When  this  facility  is 
selected, it switches the receiver into 
the 'programmable scan' mode. The 
receiver will operate on 117, 220 or 234 
volts ac and needs 1.7 amps at maximum 
audio output. When squelched, however, 
it only requires 1.4 amps. The antenna 
impedance is the usual 50 ohms. 
There are a great number of facilities 

available for the operator's use. The scan 
speed can be controlled and the time for 
which the receiver stops at each trans-
mission can be altered. 

There is a VSC facility, which stands for 
voice scan control, and this is one that I 
have not come across before. When this 
switch is depressed it means that the 
scan, when operating, will only stop at 
received signals carrying voice or audio. 
A switch labelled 'meter' alters the 
operation of the S-meter from a lefthand 
scale to a centre scale (for FM reception) 
when pressed in. The S-meter itself is 
calibrated with two scales, the upper one 
reading from Si to +60dB and the lower 
one showing 'centre' marked with '+' and 
'—'for the reception of FM. 
Other controls include set, set/reset 

and clear switches. There is a phone 
socket (a normal 1/4in jackplug), a record 
output socket, and AF gain and squelch 
controls. 
In the centre of the front panel is the 

frequency display, which gives the actual 
frequency to the nearest 100Hz and 
shows whether the 1GHz switch is 
operating, the mode in use (AM, FM, FMn 
or SSB), whether the auto write facility is 
switched in and the memory channel 
being used. The display shows 'P when 
the priority scan facility is being used. 
The main tuning knob is, in my view, an 

excellent piece of engineering. It is 
beautifully smooth to operate without 
any play in the shaft, and has an 
indentation in the front for quick finger 
turning. The frictional drag can be 
adjusted from below by means of a small 
screw. 
The operation of the dimmer switch 

reduces the illumination of the display if 
desired, the attenuator cuts the signal by 
approximately 20dB in every mode, and 
the remote switch allows the use of the 
wireless remote controller (model RC-
12) which can be obtained as an extra but 
was not supplied with the review unit. 
A control labelled 'Mem-Set' is used to 

temporarily transfer the displayed fre-
quency and mode information to new 
memory channels, and a 'speech' facility 
initiates voice reproduction of the dis-
played frequencies when the IC-EX310 
voice synthesizer unit is used (an 
optional extra). 
Another switch acts as an electrical 

lock for both the tuning control and 
memory channel selector. 
The memory channel selector is a 

rotary control which shows the memor-
ies in sequence (1, 2, 3, etc or 99, 98, 97, 
etc) on the display, and it is a simple 
matter to recall any frequency in the 
memory. 
A second rotary control is one that I 

like very much, the 'tuning step selector'. 
It allows you to select frequency steps in 
six different increments for all four 
operating modes. 
They are 0.1kHz, 1kHz, 5kHz, 10kHz, 

12.5kHz and 25kHz, and I think this facility 
is a great help in the operation of the 
receiver. 
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The top switch in the middle of the two 
rotary controls is the 'write' switch. When 
this is pressed the frequency and 
information shown on the display is 
automatically transferred to a vacant 
memory channel. 
A lithium back-up battery is provided, 

the service life of which is approximately 
five years, so that if the set is switched off 
at its own power switch or disconnected 
from the mains supply, the data stored in 
the memory remains intact. 
A socket is included for connection to 

an external speaker (a speaker with an 
impedance  of 4-8 ohms  is recom-
mended), and 2 others are for recorder 
remote (which is connected internally to 
the squelch circuit so that as soon as the 
squelch is opened with a signal the 
recorder is started) and remote. The 
latter socket is a communications port 
which can be utilised with a personal 
computer. It accepts and transmits serial 
data using one signal line and ground. I 
used the serial control system J1602, 
manufactured by Jaytee Electronic Ser-
vices, with this input/output port, and I 
will describe the results later. 
On the back panel there are two phono 

sockets, the right-hand one of which 
outputs 10.7MHz second IF signals which 
are superimposed on the 9V dc level. 
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One has to be careful when using this 
socket because of the output of the dc 
voltage. The left-hand phono socket is 
available as a spare. I used this socket to 
connect the output for the S-meter 
reading when using the JT602 computer 
interface. 
Also located at the back is a substantial 

grounding post connector, the antenna 
connector (a 50 ohm N type socket), the 
fuse carrier, using a 500mA fuse, and the 
IEC mains socket. 

The AH-7000 antenna 
The assembly of the AH-7000 antenna 

was a straightforward operation, requir-
ing the 820mm elements to be inserted 
into the centre rod to make the cone and 
then the shorter (280mm) elements for 
the disc. Then on went the loading coil 
and the top whip. A ready made length of 
co-ax cable was provided with 50 ohm N 
type plugs soldered on at either end. This 
had to be connected to the antenna 
socket before assembling the 820mm 
elements to avoid damaging the N 
connector. 
Having erected the antenna, con-

nected it to the receiver and switched on, 
I tried  the  2 metre  repeater  on 
144.650MHz. This was received with no 
difficulty, although nothing was heard on 
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433.250MHz until around 1700, when I 
copied the mobiles. 
The FM broadcast programmes were 

received with what I considered to be 
quite  reasonable quality at 150kHz 
bandwidth. The unit does not pretend to 
be hi-fi, but the audio was clear and 
clean. TV sound was also of listenable 
quality. I noticed, however, that there 
were clicks from the synthesizer when 
the background noise was low. These 
were most severe on the 25kHz steps, but 
were relatively inaudible at 100Hz. It was 
possible to use the tuning control from 
whatever memory position I switched in 
as a VFO. If I had the SSB calling 
frequency 144.300MHz on a memory 
channel, I could call that up and tune 
anywhere either side of it by using the 
tuning knob. Very convenient. 

The interface 
I also had the opportunity to use the 

Jaytee JT602 serial interface, which 
allows the IC-R7000 to be used with the 
BBC computer. Connection is made to 
the micro via the RS423 port and 
analogue socket, the interface being 
housed in the cover of the analogue 
connector. Connection to the R-7000 is 
made by a 3.5mm jackplug which plugs 
into the communications port. 
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ICOM IC-R7000   
The program was supplied on disc. This 

gave me the choice of the control 
program or the QRA-QTH converter 
program. I decided to examine the 
former. 
I will not list all the control program 

commands using the Beeb keyboard, but 
it is sufficient to say that there are 
twenty-five different operations which 
can be carried out with this control 
system. With the version 1.2 software 
now available, there are two methods of 
scanning, SCAN-P and SCAN-W. SCAN-
P pauses when a signal is detected and 
resumes scanning after a preset period 
and SCAN-W waits when a signal is 
detected and does not resume scanning 
until that signal ceases. 
The mode initially selected would be 

SCAN-P and this is changed to SCAN-W 
by using the ':' key. This key has a toggle 
action and the modes can be changed 
from one to the other during scanning. 
This gives almost unlimited flexibility. 
The program is written in Basic and is 

entirely unprotected to make it easier for 
a purchaser to make any changes that 
he/she might think fit. In fact, Jaytee 
Electronics say that they welcome 
'piracy'  on  the grounds that  !corn 
users are likely to benefit from idea 
swapping. I must say that I was very 

impressed with this control system. 

Conclusion 
The IC-R7000 is, in my opinion, a 

beautifully made piece of electronic 
gear. The various push on/push off 
switches are positive in action, and the 
display of the frequency together with all 
the other information shown is very 
helpful. I had the receiver, antenna and 
JT602 control system for about a month 
and spent all my time just listening to this 
previously undiscovered part of the 
spectrum. All in all a fine receiver, and 
when the JT602 control system is added 

one has the lot. The prices of the various 
units are as follows, all including VAT 
and carriage: 
IC-R7000 general coverage receiver — 
£957.00;  AH-7000  super  wideband 
antenna —£82.00; RC-12 wireless remote 
controller —£62.00; IC-EX310 voice synth-
esizer unit--£44.00; JT602 serial interface 
—£19.95. 
Thanks are due to Thanet Electronics 

Ltd for the loan of the IC-R7000 receiver 
and the AH-7000 antenna, and also to 
Jaytee Electronics for the loan of the 
JT602 interface for the purpose of this 
review. IR* 

WEST LONDON COMMUNICATIONS 
61 FAIRFIELD ROAD 
WEST DRAYTON 
West Drayton 

447767 (STD 0895) 10 LINES 
3 MILES FROM LONDON AIRPORT 

STORNO 800 PMR SETS EX MET POLICE CHOICE OF 20 
£100 EA 

DYMAR LYNX CHOICE OF 20  £20 EA 
CB RADIO CHOICE OF 20  £10-£16 EA 
AERIALS FROM  £2.50 EA 
STORNO CAR PHONES 900SA CHOICE OF 20   £100 EA 
ASS BASE STATION AERIALS CHOICE OF 20 FROM 
 £20 EA 

.PYE MOTORPHONE CHOICE OF 10  £15 EA 
PYE CAMBRIDGES AM/FM CHOICE OF 20   £3-£5 EA 
PYE 27 BASE STATION HIGH BAND-LOW BAND AM 
CHOICE OF 10  £25 EA 
PYE WESTMINSTER AM/FM CHOICE OF 25  £25 EA 
PYE F30 BASE STATION CHOICE OF 5  £50 EA 
PYE CAMBRIDGES HAND-HELD CHOICE OF 5  £10 EA 
PYE VANGUARDS CHOICE OF 25   £3-£5 EA 
STORNO 700 EX CAR PHONES CHOICE OF 10  £20 EA 
PYE UHF U450 CHOICE OF 10   £10 EA 
DYMAR BASE STATION CHOICE OF 10  £5-£20 EA 
DYMAR HAND-HELD CHOICE OF 10   £15 EA 
STORNO 600 EX CAR PHONES CHOICE OF 20   £15 EA 
STORNO 600 FM LOW BAND SETS CHOICE OF 10  £25 EA 
OLYMPIC AM HIGH BAND  £30 EA 
EUROPAS HIGH BAND FM  £30 EA 
PYE REPORTERS HIGH BAND AM CHOICE OF 50  £35 EA 

Please note it is illegal to operate a transmitter without a licence. 
The following equipment does not meet DTI approval, all sets are sold without 
crystals and sold as seen and without warranty. 
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SPECTRUM WATCH 
you may be as surprised — and 

gratified — as I was to learn that more 
than 600 lives have been saved since 1982 
with satellites belonging to SARSAT, the 
international search and rescue opera-
tion. The USA currently has two SARSAT 
birds, while the Soviets have three in 
operation. 
Only six days after launch and less than 

24 hours after being put into operation, 
the SARSAT tracking equipment on 
board an NOAA-10 satellite picked up the 
first distress signals from a downed 
aircraft. This led to the rescue of four 
Canadians who crashed in a remote part 
of Ontario. The new satellite relayed 
their distress signals to Canadian rescue 
forces, while a Soviet satellite verified 
the distress signal. 
These birds operate in low polar orbit 

to detect and locate transmission from 

by John Andrews 

distress beacons operating at 121.5 and 
406MHz (put these in your scanner?). 
These beacons are frequently carried on 
aircraft, ships and boats, as well as by 
people whose activities take them to 
remote or hazardous locations on land. 
SARSAT activities are co-ordinated by 
INMARSAT, the international maritime 
satellite organisation based in London. 

News from Chelmsford 
Marconi Communication Systems has 

been awarded a contract worth more 
than £70,000 to upgrade one of British 
Telecom's television earth terminals at 
the London Teleport. The new equip-
ment includes a 2kW transmit amplifier 
on 14GHz which meets the requirements 
of Intelsat V and VI as well as Eutelsat. 
Marconi Mobile Radio has completed a 

contract to supply and install its latest 

London's Teleport, located in Docklands, where Marconi is to augment BT/'s existing transmitters 
and receivers (photo: British Telecom) 

mobile radios in 98 of the West Midlands 
Ambulance Service's front-line ambu-
lances. These VHF-FM sets give two-way 
communication between the ambulance 
and headquarters and also to a hand-
portable set which can be carried by an 
ambulance man. This extension device 
can be most useful if he has to leave the 
vehicle to attend an injured person in a 
block of flats and needs to summon 
assistance from the vehicle. 

Microwave TV? 
In  North  America  many  viewers 

receive additional TV channels, not by 
satellite or cable, but by microwave 
distribution.  Well-sited  transmitters 
operating at about 2.5GHz beam pre-
mium programmes mainly to hotels and 
apartment blocks, but also to hobbyists 
who build converters to receive these 
programmes. MMDS is the name given to 
the system, and these multi point micro-
wave distribution services look like 
turning up over here. Whether they will 
be on frequencies as easily received as 
2.5GHz  and  unscrambled  like their 
stateside counterparts remains to be 
seen. 
The Irish minister for communications, 

Jim Mitchell, has decided to legalise 
MMDS in Eire, and his department is 
currently drawing up a national fre-
quency plan and technical specifica-
tions. UK cable operators are pressing 
the Government too, as they believe the 
use of MMDS will help them expand 
coverage and generate cashflow faster. 
MMDS, they say, could be used on a 
temporary basis in outlying areas not yet 
reached by cable and where cable is 
uneconomic. Homes might install their 
own aerials and downconverters or 
share a local master antenna. 
Croydon Cable, in south London and 

Surrey, has also applied to the DTI for the 
right to use microwave frequencies for 
distributing programmes to the various 
head-ends of cable systems across 
London. This could enable cable oper-
ators to swap news film and make a 
composite  London-wide  local  news 
channel. 
The only snag is that only British 

Telecom and Mercury currently have the 
right to use these microwave frequen-
cies, and cable operators want this right 
for themselves as well. The Cable 
Authority is interested in the plan and 
may recommend it to the Government. 

Radio down under 
The age-old tradition of surf life-saving 

in Australia has taken on a high-tech look 
with the development of waterproof 
communication equipment. A Shinwa 
portable two-way radio enables life-
savers to communicate up to 10km in 
conjunction with controlling crowds on 
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SPECTRUM WATCH   
the beach and directing surf rescues, 
either from the beach or aboard the 
inshore rescue boats. 
Telecom Australia has launched its 

cellular mobile phone system in Sydney 
and will extend this to most other state 
capitals by the end of this year. By 1990 
fifty other cities and towns will have the 
service, which supplements the old 
mobile service, already at capacity limit 
in Sydney. 

Video developments 
A picture-taking radar acting as a 
remote TV camera could one day give air 
traffic controllers actual pictures of 
aircraft on their 'scopes. The University 
of Pennsylvania's Valley Forge research 
centre has developed a radar system 
capable of producing near photo-quality 
pictures of aircraft passing over the site 
and has been dubbed the 'radio camera' 
by its inventors. 
The images produced reveal outlines 

of wings, cockpits and engines and are 
said to be sufficiently detailed to 
distinguish a Boeing 727 from a Lock-
heed L-1011. The system uses a standard 
radar transmitter and a 'highly uncon-
ventional' receive system plus novel 
computer processing to achieve these 
results. The image is composed from a 

large number of discrete radar signals. 
Microwave  Networks  Inc  has 

introduced a video modem which allows 
a 1.5Mbit/s 1-1 data channel to be 
integrated with an analogue broadcast 
signal for transmission through the same 
microwave radio channel. The video 
modem system transmits on a 23MHz 
bandwidth using the company's Mic-
roNet 23 RF equipment. The modem 
costs $3000. 

More whizzo gadgets 
The Magnavox Corporation recently 

displayed a portable satellite com-
munications system in London, the 
MX2400T.  Using  the  INMARSAT 
geostationary satellite  network,  the 
MX2400T (which packs into two travel 
cases) can provide a simple voice 
telephone link or access to Telex, 
Prestel or other data networks. Fairly 
similar MANSAT equipments are made 
by Ferranti for the Ministry of Defence. 
British Telecom's radiopaging custom-

ers are to be offered a single pager 
capable of operating both in the UK and 
in major towns and cities of the USA and 
Canada. This follows an arrangement 
with the American company Metrocast, 
whose customers' pagers will also work 
in the UK. The new frequency-scanning 

paging receivers will have an alpha-
numeric readout, similar to BT's Mes-
sage Master units. 
In the new service, paging signals will 

be sent from the UK to Metrocast's San 
Diego control centre for onward trans-
mission. To overcome international time 
differences, messages can also be held 
there until a pre-arranged time. This 
international service is due to start later 
this year. The dream of a similar pan-
European service has not yet been 
achieved, mainly because radiopaging is 
carried on different frequencies and 
with differing coding in European coun-
tries. 

Can't get enough? 
If you'd like more news on up-to-date 

radio developments and have Prestel, 
you should see Waveguide. This section 
of the database, reached by keying 
*258# and then 7, has copious coverage 
of broadcast (and amateur) radio and TV. 
It is particularly strong on the latest news 
affecting independent local radio and 
the offshore transmitters. 
For the latter you should also see the 

enthusiast magazine Monitor, which is 
by far the best of its kind. You can get the 
latest copy by sending £2 to Monitor, 31 
Avondale Road, Benfleet, Essex. 
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This month I'll be letting DX in its his 
sense take a back seat, since 

I'll be focusing attention on the very low 
power special event stations that will be 
operating during the coming summer 
months. Mind you, hearing these micro-
power stations will in itself be quite an 
achievement if you live anywhere more 
than a mile or two from the transmitter. 

Special event stations 
We can now turn our attention to the 

latest in the world of special event 
stations which has been one aspect of 
local or community radio in the UK that 
has gone largely unreported. For those 
readers not familiar with special event 
radio, this is all part of a two year 
experiment by the Home Office to 
provide an extremely local radio service 
for festivals, conventions, county shows, 
sporting events and the like, and it is 
intended that during 1986 and 1987 
around 25 licences per year will be 
issued in circumstances where radio 
would form the best means of com-
munication at a particular site. 
Special event radio stations are pre-

sently allocated MW f requencies and are 
only permitted to use an absolute 
maximum of 50 milliwatts (yes, 50mW) 
effective monopole radiated power. This 
very low power, coupled with the fact 
that stations will not be on the air for 
more than a fortnight at a time (in fact 
stations have  operated  for  periods 
ranging from a few hours up to two 
weeks), makes them rather difficult DX 
targets. 
This year one special event station that 

will be operating for an extended period 
is Radio Silverstone, 'The Voice of 
Racing'. Reader John Koenig of Banbury 
has very kindly supplied me with some 
info about this station, for which he will 
be acting as DJ/announcer this summer. 
Radio Silverstone is licensed to operate 
at the Silverstone race track on race days 
only to provide information and com-
mentary together with music, commer-
cials and outside broadcasts. It operates 
on 1602kHz with a meagre 40mW driven 
into a 30 foot high monopole aerial with 
an inverted V element, which also 
doubles up as guy wire.  However, 
despite the restrictions of the licence it 
seems that under favourable conditions 
R Silverstone has been logged as far as 
eight miles from the race circuit. 
While most special event stations are 

independently organised, a few are run 
by existing IBA stations. Hereward Radio 
in Peterborough, for example, will be 
operating a station at several events held 
at the East of England Showground, 
though quite which events will have 
stations depends on the availability of a 
sponsor to collect the bill! The station 
that Hereward constructed last year 
radiated only about 5mW, so this time 
around their engineers are planning to 
increase the power into their inverted L 
aerial system at the showg round so that a 
better signal is heard. 
In a similar vein, Capital Radio in 

London will be operating a station in 
Battersea Park for its Capital Venture 

by Steve Whitt 

Day, an event that last year attracted 
750,000 visitors. Although Capital will be 
operating an outside broadcast feed 
from the park back to its main studios in 
Euston Tower, it will also be providing a 
separate portable studio to generate 
about 6-7 hours of local programming for 
the transmitter in the park. 
In addition to these examples there are 

a number of other events coming up 
soon, as you will see from the table. 
As you can see from the list there are 

many operations that can benefit from 
special event radio, so it is somewhat 
surprising that this facility has gone 
relatively unpublicised. Indeed, obtain-
ing accurate details about these stations 
is a task in itself since, depending on who 
you talk to, there are a number of 
contradictory sources of information. 
Another curiosity is the restriction of 
stations to MW operation, since this has a 
couple of distinct drawbacks over low 
power VHF operation. On MW it is 
generally  harder  to  build  efficient 
temporary aerials and to properly match 
them to the transmitter, whereas both 
these tasks are much simpler at VHF 
frequencies. In addition, MW signal 
propagation being what it is, special 
event stations can only operate during 
daylight hours due to interference which 
seriously limits the usefulness of the 
service at night. 

Headline news 
Belgium: BRT English Service until 26th 
September 1987 is at 1730-1755 and 2100-

2125hr5 UTC on 1512kHz. This transmitter 
is currently running only (!) 300kW 
instead of its normal 600kW due to 
budget restrictions. 
Canary Isles: R Popular de Las Palmas on 
837kHz operates Canary Tourist Radio in 
several languages. In the past it had 
German, English and Swedish on Sun-
days around 1500hrs but I have no current 
information — are any Radio and Electro-
nics  World readers going  here on 
holiday. 
Falkland Isles: The Services Sound and 
Vision  Corporation who  run  British 
Forces  Broadcasting  Service  have 
bought a new 10kW MF transmitter. It is 
expected to arrive at Mare Harbour some 
time in July and will be deployed later 
this year at Bush Rincon, a location just a 
few miles from the new Mt Pleasant 
Airfield. Currently the only broadcast 
transmitters on the islands are either on 
SW or VHF/FM and this new transmitter 
is intended to overcome a number of 
existing problems. 
It will, in fact, replace some VHF 

facilities located on almost inaccessible 
mountain tops which are cut off by 
minefields and which need to be reg-
ularly refuelled by helicopter. Furth-
ermore, in order to extend programmes 
to the Royal Navy (and presumably the 
extensive fishing fleets) the transmitter 
will have a coverage of about 150-200 
miles thereby covering the Falklands 
exclusion zone. The new transmitter, 
operating on 550kHz, will carry a mix of 
programmes from the local Falkland 

Events at which special event stations will be operating 

Date 

17th May 
21st — 23rd May 
23rd — 24th May 
23rd — 24th May 
6th — 7th June 
7th June 
11th — 14th June 
26th — 28th June 
27th — 28th June 
7th — 12th July 
21st — 23rd July 
30th July — 2nd Aug 
13th — 15th August 
5th — 6th Sept 

Location 

BMS Rally, East of England Showground, Peterborough 
Turkish Community Radio Festival, Lea Valley Park, London 
Airfete 1987, RAF Mildenhall, Suffolk 
Race Meet, Santa Pod Raceway, Bedfordshire 
Triumph Sports Car Rally, East of England Showground 
Capital Radio Venture Day, Battersea Park, London 
Castle Radio, Castle Park, Colchester, Essex 
Castle Radio, Castle Park, Colchester, Essex 
Race Meet, Santa Pod Raceway, Bedfordshire 
R Silverstone, Silverstone Race Course, Northants 
East of England Show, East of England Showground 
British Motorcycle Grand Prix, Donnington, Leicester 
R Silverstone, Silverstone Race Course, Northants 
R Silverstone, Silverstone Race Course, Northants 

Frequency 

1602 
1386 
1386 
1602 
1602 
1503 
1575 
1575 
1602 
1602 
1602 
1602 
1602 
1602 
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MEDIUM WAVE DXING   
Islands Broadcasting Station (FIBS) and 
from BFBS. 
Germany FRG: Westdeutscher Rundfunk 
(WDR) has undergone some radical 
operational changes and has an entirely 
new programme structure on 774 and 
1593kHz. The station also has plans to go 
commercial - it will be the last German 
station to do so, and up to 90 minutes per 
day of commercials will carried from 
November 1987. 
United Kingdom: The planned merger 
between  R Orwell/Saxon  R and  R 
Broadland has been called off after staff 
protests and local opposition to the plan, 
but further south Capital Radio has 
recently bought out Devon-Air. When 
ILR stations first applied for their 
franchises it was with the express 
undertaking that they would serve the 
local community and provide local news 
and programmes as well as catering for 
minority interests. 
That promise, made at a time when it 

was expedient in order to secure a 
franchise from the IBA, is now clearly 
being broken throughout the ILR net-
work with the full conivance of the 
Independent Broadcasting Authority. All 
over Britain stations have whittled away 
at their news facilities, for example, until 
barely a skeleton service remains. 

Additional information 
A number of organisations operate 

recorded telephone information ser-
vices. These, of course, can be updated 
in just a matter of minutes, but in practice 
most are changed weekly. 
01-400 8282: TX Magazine operates this 
one; a headline news service about the 
pirate radio scene in London. 
(0707) 59312: RSGB Headline News: 3 
minute recording mainly on amateur 
radio but including information on radio 
propagation. 
(0536) 514437: Now Radio Newsline; news 
about UK broadcast scene. Line open 
0n/y1400hr5 Saturday to 0900hrs Monday. 
(07372)  41510:  Caroline  Movement 
Infoline; news about Radio Caroline. 
(0795)  510764:  Anoraks-UK  Info! ne; 
recorded news of pirate radio, certainly 
the authoritative source of information 
on Irish radio. 
0101-1-303-497-3235: The National Bureau 
of Standards in Boulder CO USA oper-
ates this service, providing detailed 
solar  and  ionospheric  information 
updated every three hours (remember 
this is an international call). 

DX file 
Unfortunately not too much to report in 

this area from my own log since time for 

DXing has been rather limited of late. 
However, I recently purchased a Sony 
ICF2001D receiver and I have so far tried 
it out in Southern Spain and here in 
Ipswich. I have yet to give it a thorough 
test on the MW band, but I must say that I 
am very impressed with the versatility of 
this convenient portable receiver. Its 
SSB and synchronous detection process 
really does put it head and shoulders 
above any other portable receiver on the 
market and I wouldn't mind betting that it 
will give many so-called communications 
receivers a good run for their money. 
In Spain, using just the internal ferrite 

rod of the ICF2001D, I was surprised to be 
able to hear the Caribbean Beacon in 
Anguilla on 1610kHz and back in Ipswich 
reception of CJYQ from Newfoundland 
on 930kHz was just possible without an 
external aerial. This receiver is already 
used by a number of other accomplished 
MW-DXers who rate it very highly. 
Incidentally, a full review and technical 
performance report has been published 
by Radio Database International as part 
of their series of 'White Papers'. The 
ICF2001D White Paper is available for 
£4.50 inc p+p from I nterbooks, Lynton, 
Stanley,  Perth  PH1  4QQ,  Scotland 
(phone: (0738) 828575). Please mention 
who sent you! 
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VARIABLE VOLTAGE TRANSFORMERS 
INPUT 220/240V AC 50/60 OUTPUT 0-260V 
200W 0.1 amp max £19.50 p&P£3.00 (£25.88 inc VAT) 
0.5KVA 2.5 amp max £22.00  £3.75 (029.60 inc VAT) 
1KVA 5 amp max  £31.00  £4.25 (040.54 inc VAT) 
2KVA 10 amp max  £45.00  £5.50 (£5008 inc VAT) 
3KVA 15 amp max  £59.00  £6.25 (075 05 inc VAT) 
51/VA 25 amp max  £105.00 
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151/VA 75 amp max  £28600 
Carriage on request 

3-PHASE VV TRANSFORMERS 
Dual input 200-2409 or 380-415V Star Connected 31/VA 
61/VA 101/VA available. Phone for details 
Comprehensive range of TRANSFORMERS-LT.-
ISOLATION 8 AUTO (110-240V Auto transf either cased 
with American socket and mains lead or open frame 
type Available for immediate delivery Leaflet on 
request 
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41t 40 watt £10.44 (£12.00 inc VAT) Callers only 
00 20 watt £7.44 + £1.25 p&p (09.99 inn VAT) 
13in 10 watt £5.50 v 75p p&p (07.19 inc VAT) 
12in 8 watt £4.50 + 75p p&p (£604 inc VAT) 
9in 6 watt £3.60 v 50p p&p (04.72 inc VAT) 
6in 4 watt £3.60 + 50p p&p (0472 Inc VAT) 

230V AC BALLAST KIT for either 6In Gin or 121n tubes 
£550 p&p 55p (£696 Inc VAT) 
For 131n tubes £6.00 p&p 75p 
(07.76 me VAT) 
400 WATT UV LAMP 8 BALLAST 
Complete 
£56.80  £3.50 pap 
(009.35 Inc VAT) 

400 WATT UV LAMP 
only £28.00 p&p 02.50 (3608 inc VAT) 

175 varr SELF BALLASTED BLACK LIGHT 
MERCURY BULBS Available with BC or ES fitting 
014.00 p&p 
CI 25 (01764 inc VAT) 

12DC BILGE PUMPS 
Buy direct from the importers 

500 GPM 1511 head 3 amp 
£1060 p&p £1.50 (13 80 inc VAT) 

700 GPM 10I1 head 3.5 amp 
£13.50 p&p 01.50 (017 25 inc VAT) 

1750 G1111151t head Same 
£16.75 p&p £2 50 (021.56 inc VAT) 

EPROM ERASUF1E KIT 
Build your own EPROM ERASURE for a fraction of the 
price of a made-uo unit kit of parts less case includes 
12in 8 watt 2537 Angst Tube Ballast unit pair of bi-pin 
leads neon indicator, on/off switcheafety microswitch 
and circuit £13.60 p&p 75p (1650 inc VAT) 
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Water £8.50 p&p 01 00 (£10.93 inc VAT) NMS 

240V AC SOLENOID VALVE designed for Air 
Gasat 0.7 Water 5 psi inlet-outlet 48" BSP Forged 
brass body Mf Dewraswitch Asco £660 p&p £1.00 
(08.63 inc VAT) NMS 
SOLID STATE RELAY 
Single make relay with switch up to 250V AC 10 
amps. Recommended operating voltage 8-28V DC 
but will work at less than 5V DC Silent contactless 
opto isolated. Suitable for use with TTL Logic for 
switching Mains voltage. Ml by Teledyne. Offered 
at a fraction of mfrs price £3.00 p&p 45p (03.97 inc 
VAT) 

COOUNG FANS - BRAND NE M 
200/240V AC American Boxer 'Pewee' 7-bladed 
high efficiency cooling unit 80mm sq x 40mm deep 
40cm approx. 
American Boxer 'mini' 5-bladed. 92mm sq x 38mm 
deep 50 cfm approx. 
Either type at fraction of manuf's price: £8.00 
£1.00 p&p (010.35 inc VAT) 
SMFI - CROUZET 'Mini' 115V AC 5-bladed, 92mm 
sq x 25mm deep 40 cfm approx. Price £6.00 + £1.00 
p&p (08.05 inc VAT) 

EX-E0UIPIV1ENT FANS 120mm sq x 38mm deep in 
either 115V or 230v AC Tested and guaranteed. 
Price £7.75 +01.05 p&p (07.76 Inc VAT) 
VBM4 CENTRIFUGAL BLOWER 230V AC 
2800 RPM 0.23 amp. Cast const inc mounting feet 
100mm dia impeller. Outlet 40 x 43rnm Overall size 
160 x 150 x 165mm long £18.00 p&p 02.75)023.66 inc 
VAT) 
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CB CONVERSIONS 
Part One 

How to modify the Binatone Route 66 rig for 
10 metre amateur operation 

by Roger Alban GW3 SPA 

During April 1981, the Home Office 
published a specification (MP11320) 

which covered the minimum perform-
ance  requirements  for  equipment 
operating on the UK Citizens Band. 
This specification differed markedly 

from the specification for the American 
equipment which many illegal CB oper-
ators were using. When the UK CB 
service was legalised on 1st November 
1981, CB enthusiasts were forced to 
discard their American equipment and 
purchase equipment designed to meet 
the requirements of the new specifica-
tion. This action may, at first sight, have 
appeared to be hard-hearted; however, 
there are some good reasons which will 
soon become apparent. 

Forty channels 
Forty channels were released on the 11 

metre band. These forty channels did not 
coincide with the popular American AM 
channels, which extend from 26.965MHz 
to 27.405MHz. The reason for this choice 
was to separate the legal from the illegal 
user. The UK specification called for the 
equipment to operate on Frequency 
Modulation as opposed to the American 
Amplitude modulation in the hope that 
interference to domestic appliances and 
commercial  equipment  would  be 
reduced. 
When the British specification was 

issued in April 1981, there was interest 
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shown by a number of set manufacturers 
who were keen to have CB sets ready to 
sell  when  the  Government  finally 
declared the legal use of CB equipment 
conforming to the new specification. 
Many manufacturers were hoping to 
make a large profit from the sale of legal 
sets. 

Options available 
However, there were problems to be 

overcome by the set manufacturer. 
Firstly, the latest version of the American 
CB set using the customised phase 
locked loop chip containing a unique 
Read Only Memory (ROM) type LC7120 
could not be converted to operate on the 
new British frequencies specified. This 
was a deliberate act to ensure that 
existing American sets already in the 
country could not be easily converted to 
operate on the new frequencies. 
Another option open to the set manu-

facturer was to convince the integrated 
circuit manufacturers, Sanyo in particu-
lar, that the volume sales anticipated 
would be large enough to warrant the 
manufacture of a customised phase 
locked loop (PPL) chip to meet the 
requirements of the British CB specifica-
tion. However, the timescale available to 
design, manufacture and market a CB set 
containing a customised PLL chip was 
considered by some set manufacturers 
to be too long, with the possibility of 
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Fig 1 Block diagram of rig operating on channel 30 
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missing the as yet unknown start date for 
CB in the UK plus the anticipated sales 
bonanza of CB sets. (The dedicated PLL 
chip that eventually left the stables of 
Sanyo was the type LC7137, which in fact 
appeared in a small number of CB sets 
available on the legal CB launch date of 
1st November 1981.) 
The only other option available to the 

set manufacturer was to use one of the 
older types of PLL chip used in the early 
days of American CB, discarded by the 
FCC because they are easily convertible 
to operate on other frequencies. This is 
possible because the sample frequency 
input F,n to the PLL chip is only capable 
of operating up to approximately 5MHz. 
Therefore, to operate on the CB bands, 
down-mixing is required using a sepa-
rate crystal oscillator. If the frequency of 
the crystal oscillator is tampered with it 
is possible to  move the operating 
frequencies of the voltage controlled 
oscillator and therefore the operating 
frequency of the CB set. Techniques 
used in CB sets can be obtained by 
reading my series of articles published 
by  Amateur  Radio  magazine  (from 
December 1984-June 1985). 
The two most popular PLL chips used 

are the PLL02 and the Motorola type 
MC145106. The main disadvantage as far 
as the set manufacturer is concerned in 
using these PLL chips is that the 
manufacturing cost of the CB set is 
bound to be higher than that of a set 
manufactured  using the customised 
Sanyo  PLL chip.  However, the set 
manufacturers  were  determined 
irrespective of cost to have sets avail-
able for sale on the start date. 

Binatone Route 66 
One of the CB manufacturers who 

opted to use the early American PLL 
chips was Binatone, whose company 
motto is You can afford tomorrow's 
world — today'. This company produced 
the Route 66 set which was available for 
sale on 1st November 1981. It is important 
to note that the model number of this set 
is 01/8538 which uses the PLLO2A phase 
locked loop. Later, Binatone changed 
the design of the set to incorporate the 
Sanyo LC7137 PLL chip to reduce the 
manufacturing  cost, and the model 
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CB CONVERSIONS   
number of this set is 01/8538A. The model 
number can be found stamped on the 
back of the set. We will be dealing with 
the model 01/8538. The other set cannot 
be modified in the way described in this 
article. 

The phase locked loop 
The block schematic diagram is shown 
in Figure land all frequencies illustrated 
refer to the unmodified rig operating on 
channel 30. The 10.24MHz reference 
oscillator is fed to pin 3 of the PLL02 chip 
which is the input to the fixed reference 
frequency divided by 1024, which pro-
duces a frequency of 10.24MHz divided 
by 1024 which equals 10kHz at the phase 
detector. To obtain a locked condition 
for the phase locked loop, we require 
10kHz to appear at the output of the 
programmable divide by N counter. 
From observing Table 1, it will be seen 

that for channel 30 the programmable 
divide by N number will be 197. The 
frequency at F,n will be 197 multiplied by 
10kHz which equals 1.97MHz. The down-
mixer crystal oscillator is operating at a 
frequency of 36.6162MHz. The frequency 
at the input of the down-mixer and 
therefore the operating frequency of the 
voltage controlled oscillator (VCO) will 
be 1.97MHz plus 36.61625MHz which 
equals 38.58625MHz. The output of the 
VCO is fed directly to the receiver mixer. 

The first receiver intermediate fre-
quency  amplifier  is operating  on 
10.695MHz. Therefore, the receiver fre-
quency will  be 38.58625MHz minus 
10.695MHz which equals 27.89125MHz, 
corresponding to channel 30 of the legal 
CB band. 
The VCO is also fed into the transmit 

mixer which when on transmit causes a 
10.695MHz crystal oscillator to operate to 
produce the transmit frequency of 
27.89125MHz, channel 30. 
The output of the PLL02 phase detec-

tor is fed via a low pass filter to the VCO. 
The frequency of the VCO is primarily 
controlled by a capacitance diode whose 
capacitance depends upon the output 
voltage of the phase detector. Therefore, 
under locked condition the output 
voltage from the phase detector is held 
at a constant value. If the frequency of 
the VCO should drift, then the frequency 
at Fin will be proportionate to the drift 
and consequently the input frequencies 
to the phase detector will not be the 
same; therefore, there will be a corres-
ponding change in output voltage from 
the phase detector to correct the 
frequency drift of the VCO, resulting in 
10kHz being presented to both inputs of 
the phase detector. The low pass filter 
acts as a damping factor on the loop and 
prevents any sudden changes such as 
unwanted noise and transient from 

upsetting and unlocking the loop. 
When the channel select switch is 

rotated to select channel 31, the prog-
ramme code will be changed to select a 
divide by N number of 198. Table 1 shows 
the relationship between channel num-
bers and the programme code presented 
to the PLL chip. If you carry out the 
frequency calculations for the PLL you 
will discover that the set is now 
operating on a frequency of 27.90125MHz 
which is 10kHz higher in frequency than 
for channel 30. It can be seen that the 
operating frequency of the set will 
change in 10kHz steps when the channel 
select is altered. This is because the 
phase comparator will become locked 
when it sees the divide by R reference 
frequency at the output of the divide by N 
divider, namely 10kHz. 

The receiver circuit 
Figure 2 shows the full circuit diagram 

of the set. On the receiver side Tr1 is the 
RIF amplifier feeding Tr2; the receiver 
first mixer ceramic filter CF1 is centred 
around the first intermediate amplifier 
frequency of 10.695MHz. The output of 
the ceramic filter is fed to pin 16 of the 
Motorola MC3357 integrated circuit. This 
integrated circuit contains a mixer, 
oscillator, demodulator and squelch 
trigger circuit. 
The first intermediate frequency is fed 
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to the mixer on pin 15 and mixed with the 
frequency  of the  crystal  reference 
oscillator Tr24 which is injected on pin 1. 
The output of the mixer appears on pin 3 
and is fed to the input of a ceramic filter 
centred on the receiver second inter-
mediate frequency of 455kHz. The output 
of the ceramic filter is fed via pins 5 and 6 
to the input of a limiter amplifier which 
removes any unwanted amplitude mod-
ulation from the signal. 
Part of the output of the limiter 

amplifier appears on pin 7, which is fed 
via a quadrature coil T4 to the input of the 
demodulator on pin 8. The audio output 
appears at pin 9 and is fed via the volume 
control VR8 and Tr7 finds its way onto the 
input of the audio amplifier on pin 2. The 
squelch circuit comprises Tr3 which 
samples the output of the 455kHz 
ceramic filter which is fed to a noise 
detector comprising Tr4, Tr5 and Tr6. The 
output of the noise detector is fed via the 
squelch control to pin 12 of the MC3357 
which is the input to the squelch trigger 
circuit which provides audio mute by 
placing pin 9 to earth when pin 14 is 
connected to the output of pin 9. 

Phase locked loop circuit 
The 10.24MHz reference frequency is 

generated by a crystal oscillator com-
prising Tr24 and is fed to pin 3 of the I04, 
the phase locked loop chip, the input to 
the divide by Rcounter. The output of the 
phase detector appears at pin 5 and is fed 
to a resistance capacitance network 
starting at R96 and finishing at R66 
forming the low pass filter. The output of 
the filter is fed to the cathode of the 
capacitance diode D9. The VCO oscilla-
tor comprises transistor Tr8 whose 
output is buffered by Tr9 and fed to the 
input of the down-mixer pin 4 of I06. The 
AN103 or equivalent TA7310P integrated 
circuit comprises a mixer and high gain 
radio frequency amplifier. The down-
mixer crystal is connected to pin 1, the 
input of the high gain amplifier. T8 and 
0116 provide the tuning for the crystal 
oscillator, which is internally coupled to 
the mixer. 
The output of the down-mixer appears 

at pin 9 and is fed to the divide by N 
counter input of the PLL chip at pin 2,104. 
The output of the VCO is also fed to the 
receiver first mixer via T7 to the base of 
Tr2. The output of the VCO is also fed to 
the transmitter mixer IC5, pin 1, which is 
also an AN103 integrated circuit. The 
output of the transmit crystal oscillator 
Tr10 is fed to pin 4 or IC5. The output of 
the mixer at pin 9 is fed via T12 to Trl 1, the 
pre-driver of the transmitter, which in 
turn feeds the driver transistor Tr2 and 
the power amplifier Tr13. 

Frequency modulation 
Frequency modulation of the carrier is 

achieved by another capacitance diode, 
D8, forming part of the VCO tuned circuit. 
Audio from the microphone is fed on 
transmit to the input of the audio 
amplifier pin 2 of IO2. The output of the 

amplifier is fed via VR5, which sets the 
maximum deviation, to the cathode of D8. 
The capacitance diode is coupled to the 
VCO tuned circuit by only a small 5pF 
capacitor, C85. 

On transmit 
Between the set transmitting and 

receiving,  transistor  switching  is 
employed to activate either transmitter 
or receiver. For example, on transmit, 
when the hand mike switch J5 is pressed, 
the base of transistor Tr22 via diode D23 
is earthed causing the transistor to stop 
conducting and removing supply voltage 
to the receiver. It also removes voltage 
from the base of Tr23 and allows the 
output of the audio amplifier to feed 
audio onto the capacitance diode D8 to 
provide frequency modulation. Voltage 
is also removed from the base of Tr18 and 
in turn allows Tr17 to conduct to provide 
voltage to drive the transmitter and 
transmitter crystal oscillator Tr10 and 
transmit mixer IC5. 

On receive 
On receive the hand mike switch J5 

connects the loudspeaker to earth and 
the absence of an earth on the base of 
Tr22 results in power being supplied to 
the receiver. Tr23 conducts and prevents 
receive audio from frequency modulat-
ing the VCO. The transmitter power is 
removed because Tr17 is no longer 
conducting. 

Transmitter power output 
The output power of the transmitter is 

regulated by controlling the amount of 
drive received by the power amplifier. 
This is achieved by automatically adjus-
ting the voltage fed to the driver 
transistor. Transistor Tr14 acts as a pass 
transistor in a regulated power supply, 
comprising Tr15 and Tr16, with diode D10 
providing the reference voltage. The 
high/low power switch S3 connects 
either VR6 or VR7 to the base of Tr15. 
Output power is rectified by D16 and 
controls the voltage on Tr15, which jn-
turn controls the emitter voltage of Tr16, 
which affects the emitter current of Tr14 
and hence the output voltage which 
feeds the drive transistor. Therefore, it is 
possible to preset both low and high 
power settings for the transmitter. 

Audio AGC 
The gain of the audio amplifier is also 

controlled under transmit conditions. A 
portion of the audio output is rectified by 
diodes D18 and  D19 which control 
transistor Tr20, which  is connected 
across the input of the audio amplifier 
causing the audio level presented to the 
input of the amplifier to be controlled. 

Common faults 
If the set is purchased second-hand it 

is possible that the suicide diode D24, 
which is connected across the input of 
the  power supply,  may  have  been 

Fig 3 Block diagram of modified rig operating on Channel 30 
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CB CONVERSIONS   
damaged. This diode protects the set 
from being incorrectly connected to the 
power supply. Under such conditions the 
diode becomes forward-biased, which 
blows the in-line fuse and results in the 
diode being destroyed, placing a per-
manent short circuit across the supply 
input of the set. This is a very common 
fault with CB sets because they are used 
by members of the public with little or no 
technical knowledge. When the diode 
blows short circuit, the set cannot be 
used until the diode is either removed 
from circuit or replaced. What seems to 
happen is that the owner is no longer 
able to use the set and is encouraged to 
sell it. The cost of repairing the rig can be 
more expensive than buying a new CB. 
Another common fault with CB sets is 

again attributed to the lack of experi-
ence of the owner. Sometimes the set is 
connected to an untuned aerial system 

and the unfortunate result is a damaged 
power transistor, Tr13. If the set will 
receive but not transmit, suspect transis-
tor Tr13 as the cause. 

Metering 
Metering of the received signal level 

and transmit relative power output is 
indicated by the front panel meter. Diode 
D14 rectifies via VR3 the output of the 
receive noise detector and gives a 
reasonable indication of the receive 
carrier level. 
The transmit output is sampled via a 

10pF capacitor C66 and rectified by D16, 
and via VR4 provides a relative indication 
of power output. If VR4 requires to be 
adjusted, I would suggest that the set 
should be connected to a 500 ohm 
dummy load. 
To change the operating frequency of 

the set it is necessary to alter the down-
Table 1 Channel number with correspondinq program codes 

Ch Frequency PI/CO Fin 

IC terminal no 
: N 

no 20 
15 

21 
14 

22 
13 

23 
12 

24 
11 

26 
10 

26 
9 

23 
8 

26 
7 

1 27.60125 38.29625 1.68 0 0 0 1 0 1 0 1 0 168 

2 27.61125 38.30625 1.69 1 0 0 1 0 1 0 1 0 169 

3 27.62125 38.31625 1.70 0 1 0 1 0 1 0 1 0 170 

4 27.63125 38.32625 1.71 1 1 0 1 0 1 0 1 0 171 

5 27.64125 38.33625 1.72 0 0 1 1 0 1 0 1 0 172 

6 27.65125 38.34625 1.73 1 0 1 1 0 1 0 1 0 173 

7 27.66125 38.35625 1.74 0 1 1 1 0 1 0 1 0 174 

8 27.67125 38.36625 1.75 1 1 1 1 0 1 0 1 0 175 

9 27.68125 38.37625 1.76 0 0 0 0 1 1 0 1 0 176 

10 27.69125 38.38625 1.77 1 0 0 0 1 1 0 1 0 177 

11 27.70125 38.39625 1.78 0 1 0 0 1 1 0 1 0 178 

12 27.71125 38.40625 1.79 1 1 0 0 1 1 0 1 0 179 

13 27.72125 38.41625 1.80 0 0 1 0 1 1 0 1 0 180 

14 27.73125 38.42625 1.81 1 0 1 0 1 1 0 1 0 181 

15 27.74125 38.43625 1.82 0 1 1 0 1 1 0 1 0 182 

16 27.75125 38.44625 1.83 1 1 1 0 1 1 0 1 0 183 

17 27.76125 38.45625 1.84 0 0 0 1 1 1 0 1 0 184 

18 27.77125 38.46625 1.85 1 0 0 1 1 1 0 1 0 185 

19 _27.78125 38.47625 1.86 0 1 0 1 1 1 0 1 0 186 

20 27.79125 38.48625 1.87 1 1 0 1 1 1 0 1 0 187 

21 27.80125 38.49625 1.88 0 0 1 1 1 1 0 1 0 188 

22 27.81125 38.50625 1.89 1 0 1 1 1 1 0 1 0 189 

23 27.82125 38.51625 1.90 0 1 1 1 1 1 0 1 0 190 

24 27.83125 38.52625 1.91 1 1 1 1 1 1 0 1 0 191 

25 27.84125 38.53625 1.92 0 0 0 0 0 0 1 1 0 192 

26 27.85125 38.54625 1.93 1 0 0 0 0 0 1 1 0 193 

27 27.86125 38.55625 1.94 0 1 0 0 0 0 1 1 0 194 

28 27.87125 38.56625 1.95 1 1 0 0 0 0 1 1 0 195 

29 27.88125 38.57625 1.96 0 0 1 0 0 0 1 1 0 196 

30 27.89125 38.58625 1.97 1 0 1 0 0 0 1 1 0 197 

31 27.90125 38.59625 1.98 0 1 1 0 0 0 1 1 0 198 

32 27.91125 38.60625 1.99 1 1 1 0 0 0 1 1 0 199 

33 27.92125 38.61625 2.00 0 0 0 1 0 0 1 1 0 200 

34 27.93125 38.62625 2.01 1 0 0 1 0 0 1 1 0 201 

35 27.94125 38.63625 2.02 0 1 0 1 0 0 1 1 0 202 

36 27.95125 38.64625 2.03 1 1 0 1 0 0 1 1 0 203 

37 27.96125 38.65625 2.04 0 0 1 1 0 0 1 1 0 204 

38 27.97125 38.66625 2.05 1 0 1 1 0 0 1 1 0 205 

39 27.98125 38.67625 2.06 0 1 1 1 0 0 1 1 0 206 

40 27.99125 38.68625 2.07 1 1 1 1 0 0 1 1 0 207 

mixer crystal frequency. From the block 
diagram for the rig given in Figure lit is 
necessary to retain F,,, at 1.97MHz for 
channel 30.1f we decide to make channel 
30 the calling channel at 29.6MHz, then 
channel 40 will correspond to 29.7MHz, 
the top end of the 10 metre band, and 
channel 1 will correspond to 29.31 MHz. If 
channel 30 in the modified set is to 
correspond with a frequency of 29.6MHz 
then the VCO will be operating at a 
frequency of 29.6MHz plus 10.695MHz, 
which equals 40.295MHz. 
To maintain an F,„ of 1.97MHz, the 

down-mixer crystal oscillator will be 
required to operate at a frequency of 
40.295MHz minus 1.97MHz which equals 
38.325MHz. Don't rush out to buy this 
crystal, though, as further alterations will 
be made to improve the performance of 
the rig later in the article. 

Down-mixer crystal oscillator 
The existing down-mixer crystal oscil-

lator consists of a crystal X3 which is 
connected to a high gain amplifier 
forming part of IC6.  I experienced 
problems with the existing crystal oscil-
lator circuit, as I found it difficult to 
encourage other crystals to reliably 
oscillate.  In fact,  on  a number of 
occasions the existing crystal failed to 
oscillate when power was restored to the 
set for no apparent reason. At first I 
thought it was another case of 'sleeping 
sickness', a disease where the crystal 
activity decreases with age. To over-
come these problems I decided to build a 
separate crystal oscillator, illustrated in 
Figure 4, and inject the output of the 
crystal oscillator into the input of the 
high gain amplifier pin 1 of IC6. 

Crystal oscillator 
The crystal oscillator was constructed 

on Veroboard and consists of an over-
tone  oscillator Tr1  and  an  emitter 
follower buffer amplifier Tr2. L1 consists 
of 5 turns of 36 swg copper wire on a Toko 
coil former, tuned with a 10 to 20MHz pot 
core. L2 consists of approximately 100 
turns of 36 swg wound on a quarter watt 
solid carbon resistor. The completed 
Veroboard  is  mounted  inside  an 
insulated tin base, 3in long by 11/2in wide 
and 3/41n deep, constructed from an old 
tin can. The sides of the base are 
soldered  together  and  the  inside 
insulated with insulating tape. It is tuned 
for maximum output on the desired 
frequency of 38.325MHz. 
The supply and signal leads are taken 

from the tin box through a grommit hole. 
A wire is soldered to the inside of the box 
and connected to the earth rail of the 
circuit. Finally the lid is soldered on. Thin 
coaxial cable of the shortest possible 
length, to avoid any unnecessary signal 
radiation, is taken from the emitter of Tr2 
and soldered in place of crystal X3. The 
supply is taken from pin 2 of TC3 which is 
a voltage regulator supplying 7.5 volts. 
The location of the components on the 
set PCB is shown in Figure 5. Connect a 
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 CB CONVERSIONS 
dc to 50MHz oscilloscope or RF valve 
voltmeter to test point 5, ie to pin 3 of IC6, 
and adjust T8 for maximum output. 

VCO tuning 
Don't worry if the PLL is not locked at 

this stage. Remember that from Figure 1 
and Figure 3 the VCO frequency has 
increased by approximately 2MHz. The 
next step is to tune the VCO so that it will 
operate successfully over the 40 channel 
range of the set. 
The VCO tuning coil T6 is located 

towards the front of the set near IC4. In 
my set the coil former was a type 5m with 
the tuning core locked with glue, and 
consequently I was unable to adjust the 
inductance of 16. The coil former and 
screen can were unsoldered from the 
printed circuit board. T6 was replaced 
with a larger Toko coil former, type 10K. 
Five turns of 36 swg wire was wound onto 
the new coil former and covered with a 
pot core before the metal case was 
replaced. Electrical contact with the 
printed circuit board was achieved by 
extending  the  terminals  and  earth 
screen connection of the Toko coil 
former. 
Set the channel switch to channel 1 

receive, and connect a digital voltmeter 
to test point one, ie the digital voltmeter 
connected across C83. Adjust the tuning 
core of T6 to obtain a voltage reading of 2 
volts plus or minus 0.3 volts. Switch 
through the forty channels and observe 
that the voltage reading changes for 
each channel selected. This can best be 
observed by connecting a dc oscillo-
scope across test point one. The loop 

circuit should now be locked. Pin 6 of IC4 
is set at ground potential when the loop 
is not locked. 
Under lock condition it will be at a 

positive potential somewhere around 5 
volts. When the loop is not locked the 
transmit mixer oscillator Tr10 is pre-
vented from oscillating by pin 6 of IC4 
grounding the base of Tr10, therefore 
preventing the transmitter from radiat-
ing an unknown frequency and causing 
interference to other services. It is worth 
checking after adjusting the VCO tuning 
coil T6 that pin 6 or IC4 is at a positive 
potential greater than 4 volts. Having 
satisfied oneself that the loop is locked, 
with a lighted candle allow a small 
amount of wax to secure the tuning coil 
of T6. This will prevent any vibration that 
the set may experience from adjusting 
the tuning of the VCO. 
To obtain the maximum VCO output 

voltage at the input of the wideband 
amplifier of IC5, connect a radio fre-
quency voltmeter or high frequency 
oscilloscope to pin 1 of IC5 and adjust T7 
for maximum input with the set tuned to 
channel 20. 17 can be located directly 
behind T6. 

Receiver front end tuning 
To complete the receiver tuning, it is 

necessary to tweak up the front end Ti 
and T2 of the receiver. Ti and T2 are 
located near the centre of the printed 
circuit board. With  either a signal 
generator or another modified CB set 
used  as  the  signal  source,  inject 
29.50MHz into the input of the set tuned 
to channel 20 and adjust the input level 

Fig 5 Bottom view of the PCB with components layout 
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until it is just audible, adjusting Ti and T2 
for maximum audio. It may be necessary 
to further reduce the injected signal, 
having first tuned Ti and T2 and again 
adjusting them for maximum audio. 
Repeat several times until you are 
satisfied that the receiver front end is 
now fully tuned. 

Transmitter tuning 
To tune the transmitter it is necessary 

to connect an SWR meter and 50 ohm 
dummy load to the aerial socket of the 
set. These are essential items and you 
should not attempt to tune the transmit-
ter without the use of a 50 ohm dummy 
load if a clean signal is to be produced on 
transmit and interference to other users 
avoided. 
Key the transmitter with the set tuned 

to channel 20. Connect an oscilloscope 
to test point 4 and adjust Til and T12 for 
maximum signal. Set the sliders of RV6 
and RV7 at the earth end of the slider 
track. Adjust T13, L3, L5 and L6 for 
maximum output indicated as the for-
ward reading on the SWR meter. With the 
power level switch S3 set to high, adjust 
VR6 for an output power of 4 watts. With 
the power level switch S3 set to low, 
adjust VR7 for an output power of 0.4 
watts. In the low power switch position, 
the output power can be adjusted to suit 
the input power requirements, for exam-
ple, of a suitable linear amplifier. 

On the air tests 
The set was tested on a local 10m FM 

net and reports were received that there 
was a clicking noise on modulation 
peaks. It was first thought that the 
deviation control VR5 had been set too 
high. However, adjusting VR5 did not 
cure the problem. By accident it was 
discovered that when the power output 
switch S3 was set on low power, the 
problem disappeared. Further investiga-
tion revealed that RF was finding its way 
back into the audio circuit and being 
rectified by D18 and D19. This was 
affecting the automatic level control 
ALC. 
The problem was solved by placing a 

radio frequency choke between the 
wiper of VR5 and C86, and a 0.1µF 
capacitor is connected between the 
wiper of VR5 and earth. The capacitor is 
attached to the back side of the printed 
circuit board. The radio frequency choke 
is constructed by winding thirty turns of 
36 swg wire onto a 1Mohm, half watt 
resistor. IR* 

The concluding 
part of Roger 
Alban's article will 
appear next month 
— don't miss it! 
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BEYOND THE TRIODE 
PART 3 

Valves for special purposes 
At ultra high frequencies the inter-

electrode capacitance and the induct-
ance of internal leads will determine the 
maximum operating frequency at which 
the valve may be efficiently used. 
At low frequencies the time it takes for 

an electron to travel between cathode 
and anode is not important, but at ultra 
high  frequencies  the journey time 
between cathode and anode can be a 
small fraction of the cycle time. The 
upper limit of useful operation of a 
conventionally designed valve is around 
150MHz. For higher frequencies the 
valve has to be specially designed. 
About the  only way available of 

reducing inter-electrode capacitance is 
to reduce the physical size of the various 
electrodes. This in turn will reduce the 
power handling capability of the valve. 
However, it is possible to reduce the 
internal lead inductance by reducing 
lead length and by using two or more 
leads in parallel from the electrode. 
In some types of valve the electrodes 

are provided with up to five separate 
leads which may be connected in parallel 
externally. In the double lead type of 
valve the anode and grid electrodes are 
supported by heavy single wires which 
run entirely through the envelope, 
providing terminals at either end of the 
valve glass envelope. 

Disk seal valve 
In the disk seal valve, the anode, grid 

and cathode are assembled in a parallel 
plane as shown in Figure 9, instead of 
being coaxially constructed as in the 
conventional triode valve. The terminals 
of the disk seal valve practically elimin-
ate lead inductance. The close spacing 
between the electrodes reduces the 
electron transit time. 

D.C. cathode 
connect ion 

Modern disk seal valves are available 
for power dissipations of up to 100 watts 
with forced air cooling, and the operat-
ing frequency range can vary between 
500 and 6000MHz. As a result of the 
design constraints it is not possible to 
have high power and high frequency 
operation simultaneously. 

Velocity modulated valves 
In the conventional type of valve the 

grid voltage during a negative half cycle 
of applied signal will tend to reduce the 
velocity of the electrons. However, 
during the positive half cycle, the 
positive voltage on the grid will serve to 
accelerate the electron stream. Over a 
complete cycle of applied voltage the 
electron stream will appear to separate 
into two distinct groups of electrons. 
The electrons leaving the cathode 

during the negative half cycle will be 
collectively slowed down, while those 
leaving on the positive half cycle will be 
accelerated. The electrons, after pas-
sing the grid on their way to the anode, 
will be overtaken by the faster moving 
electrons. At some point between the 
grid and the anode the electron stream 
will be sub-divided into regions of high 
and low density. This effect is turned to 
advantage in velocity modulated valves, 
so that the input signal voltage on the 
grid is used to change the velocity of the 
electrons in a constant current electron 
beam rather than to vary the intensity of a 
constant velocity current flow, as is the 
method used in the conventional valve. 

The klystron 
In the klystron valve the electrons 

leaving the cathode have to pass through 
an electrostatic field established by a 
voltage applied to a grid. If an electron is 
accelerated whilst passing through the 
electrostatic field it wi II take energy from 
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ca hode 

Fig 9 Sectional view of the disk seal valve construction 

Buncher 
grid• 

Electron 

1st rhumbatron 

it. If the speed of the electron is retarded 
by the electrostatic field, then the 
electron will give energy up to it. 
The two rhumbatron cavities shown in 

Figure 10 surround the valve and bun-
cher grids are positioned at either end of 
these cavities. When the cavities oscil-
late an electrostatic field will exist 
between the two grids of each cavity. 
This field will be continuously reversing 
at the frequency of resonance of the 
cavities. 
When the valve is first switched on, a 

stream of electrons will be accelerated 
along the valve by the high positive 
voltage applied to the grid closest to the 
cathode and the cavities will be shocked 
into oscillation. Electrons arriving at the 
first rhumbatron grids, when the elec-
trostatic field is retarding them, will give 
up energy to the cavity and will be 
decelerated. Electrons arriving when the 
electrostatic field has reversed will take 
energy from the cavity and will be 
accelerated. Therefore, the net expendi-
ture of energy over one cycle is zero. 
In the drift space between the two 

rhumbatron cavities, the faster electrons 
will catch up with the slower moving 
ones to form dense electron bunches. By 
adjusting the second rhumbatron fre-
quency, it can be arranged for the 
electron bunches to arrive when the 
second cavity electrostatic field is in a 
retarding direction. The bunches of 
electrons will therefore give up their 
energy to the cavity, thus maintaining 
oscillation. A feedback loop is provided 
between the two rhumbatron cavities to 
maintain oscillation and ensure that the 
two cavities oscillate at the same 
frequency. The anode serves only to 
collect the spent electrons. 
The resonant frequency will depend 

upon the electrode voltages and on the 
shape of the cavities. Therefore, the 
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Fig 10 The double rhumbatron klystron 
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 by ROgER ArbAN 
operating frequency may be adjusted by 
either varying the supply voltage or by 
altering the dimensions of the cavities by 
adjusting a tuning screw. 
Klystrons are employed as low power 

local oscillators in high frequency super-
heterodyne receivers. Typically the out-
put power is normally under 100mW and 
the klystron is capable of oscillating 
continuously in the 10 to 3cm bands. 

The magnetron 
A magnetron is fundamentally a diode 

valve with cylindrical electrodes placed 
in a uniform magnetic field, with the lines 
of magnetic force parallel to the axis of 
the electrodes. A moving electron sub-
jected to a magnetic field will have its 
velocity unaffected, but will acquire a 
component of force which is at right 
angles to the direction of movement. 
Therefore, the electron moves in the 
direction determined by Fleming's left 
hand rule. 
In a diode valve, electrons leaving the 

cathode take a straight line path to the 
anode, the velocity of the electron being 
determined by the potential difference 
between the anode and cathode, which 
is also the intensity of the electrostatic 
field. If a magnetic field is created 
between anode and cathode, the elec-
trons leaving the cathode will take a 
curved path to the anode. The amount of 
curvature will be dependent upon the 
strength of the magnetic field. As the 
magnetic field is increased, the curva-
ture will increase until the electrons 
finally miss the anode completely. This 
is known as the Hull cut off point, or 
critical value of magnetic field strength 
(Figure 11) . 
A solitary electron subjected to a 

Very strong 
field 

Critical 
N field 

No N field 

St,,,,., 
H fluid 

Some If field 

H f fold 
into paper 

Electron 
shells 

critical value of magnetic field will return 
to the cathode after following an opi-
sometric path. However, where millions 
of electrons are involved the electron 
would not be able to return to the 
cathode because of the retardation 
effects of the space charge surrounding 
the cathode. When the electron velocity 
is reduced the magnetic field will have 
less effect on the movement of the 
electron. A balanced state of affairs 
ensues where the electrons rotate 
around the cathode. The electrons rotate 
in different orbits known as shells. The 
further a shell is from the cathode, the 
greater the electron velocity since the 
electrostatic field effect is greater 
nearer the anode. 
The anode of the magnetron consists 

of a solid copper anode block with an 
even number of hole and slot cavities 
drilled in it, as shown in Figure 12 . A 
heavy  duty  combined  heater  and 
cathode assembly is mounted in the 
centre of the anode block. The EHT of 
about 15kV is applied to the anode, 
producing a strong electrostatic field 
between anode and cathode. A large 
electromagnet produces a high intensity 
electromagnetic field down through the 
anode/cathode space. The magnetron is 
sometimes referred to as a cross field 
device. 
When the EHT is applied, the resonant 

cavities in the anode block will be 
shocked into oscillation and an elec-
trostatic field will be established across 
each cavity slot, as shown in Figure 12. 
The simplest mode of oscillation is 
shown where alternate segments will 
have the same polarity. This is the mode 
normally used and is commonly known as 
the P1 or one hundred and eighty degree 
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Fig 11 The behaviour of a moving electron subjected to a magnetic field 
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mode. The polarity of the electrostatic 
field changes at a rate depending on the 
frequency of oscillation, and therefore 
appears to rotate with a certain angular 
velocity. 
The electron space cloud is composed 

of electrons rotating around the cathode 
in orbits determined by the strength of 
the magnetic field. However, electrons 
entering the electrostatic field across 
the cavity lips will be either accelerated 
or retarded. Those accelerated will be 
greatly affected by the electromagnetic 
field and will be repelled towards the 
cathode, leaving the space cloud with 
the spiked shape as shown. 
Electrons in one of the shells will be 

rotating at the same angular velocity as 
the rate of changing electrostatic field 
across the cavity slots. This shell is 
known as the synchronous shell. Elec-
trons in shells nearer the anode will 
therefore be rotating faster, and will be 
coming into contact with the electro-
static field across the cavity slots. Some 
of these electrons will be retarded and 
will give up their energy to the cavities to 
maintain oscillation, while others will 
instead strike the anode block to 
produce the mean magnetron current. 
To ensure that the magnetron oscillates 
in the correct mode, alternate segments 
between the cavities are electrically 
strapped together as shown, by means of 
metal rings of differing diameters. 
RF energy is taken from the magnetron 

by inserting a small loop of wire into one 
of the cavities and coupling it via a probe 
into a length of waveguide for outward 
transmission to the load. The efficiency 
of multi-segment magnetrons can be as 
high as 65 to 70 per cent. Magnetrons are 
used in situations where high power and 
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BEYOND THE TRIODE   
frequency is required, such as radar. 

Conclusions 
The design and development of the 

valve has come a long way since the first 
accidental discovery by Thomas Edison 
in 1883 of the effect of electron flow 
within a vacuum. Even today when 
semiconductor devices have replaced a 
large number of functions which were 
carried out by valves, the valve is still 
used in a variety of applications where it 
is found  to  be  unsuitable  to  use 
semiconductor  devices.  Such  an 

application is the use of valves in the 
power amplifier stages of transmitters 
where  robust  reliability  is sought, 
together with high output power. 
In the design of communication receiv-

ers, some designers still insist on using 
valves in the first RE amplifier to improve 
the performance of the receiver. Hi-fi 
enthusiasts insist on still using valves in 
audio amplifiers to improve the quality of 
the output. 
Although the teaching of valve theory 

is no longer part of the syllabus for the 
radio amateur examination, the new 

amateur is likely to encounter equip-
ment, new and old, which will contain 
valves. I hope that this article on valves 
will have equipped the reader with 
sufficient knowledge to be able to tackle 
any faults that may occur in equipment 
containing valve circuitry. See also my 
articles Small Fires in Jam Jars! (May and 
June  1986)  and  The  Triode  Valve 
(September and October 1986). 
Finally, a word of caution. Remember, 

valve circuits usually operate at high 
voltages. Take care when investigating 
faulty valve equipment. 

SCOPES 
Repaired and recalibrated. All makes - all 
models. Nationwide collection and delivery. 
Copies of handbooks and spares for most 
popular models including golden oldies. 

Phone 
Mendascope Ltd 069-172 597 

150 Watts Pure CLASS A 
The ultimate class for serious hi-fi sound quality. The SAGE SUPER M OS, 
MOSFET modules are the only amplifier modules available that operate in 
active pure class A throughout and will not switch to any other class at any 
power level. 

Compared to standard class B the results speak for themselves. 

THE SUPERMOS 

Slew rate 
Distortion 
IMD 
3dB Bandwidth 
Peak current 

Class A 
250V/us 
0.0002% 
Zero 
200kHz 
50A 

Class B 
30V/us 
0.01% 
0.01%  • 
100kHz 
20A 

Output power, 50 to 150W dependant upon supply voltage (+30V to +50Vmax 
full details with modules). Complete with integral heatsink, no external 
components needed. 

Built using 'state of the art SMD'and top quality selected audio grade precision 
components, film caps. Holco resistors etc, as recommended by Audiokits. 
£59.95 total inc p&p. 

VALVE SOUND 

MOSFET POWER AMPLIFIER VA1 for Groups, guitar, PA etc 

The VA1 is the result of 3 yrs painstaking development in conjunction with 
groups/guitarists to achieve the much loved 'Marshall valve sound'. Other 
features include 1% precision metal film R's, totally symmetrical design, s/c 
proof and includes the unique SAGE DC loudspeaker protection unit. 

Low cost, complete, built and ready to go including toroidal PSU, built on 
14SWG aluminium chassis. £42 - £3 p&p. 

Send an SAE (9" x 4") for full details to 
SAGE AUDIO, Construction House, Whitley St, Bingley, 

Yorks BD16 4JH. 

100 PAGE CATALOGUE 
1000's Major & Minor Electronic 

components 
Audio, Hifi, Car Radios, Amps, Kits, 

Computer Bits, Meters scopes, Test Gear, 
Transistors, Disco, Hardware Tools. 

SEND £1.00 

SMITH ELECTRONICS 
157 CHAPEL STREET, LEIGH, 

LANCS WN7 2AL. Tel: (0942) 606674 

OSCILLOSCOPES 
TELEOUIPMENT 075 Dual Trace 50MHz. Delay 
Sweep With manual  . £325 
COSSOR CDU150 Dual Trace 35MHz. Solid State. 
Portable 00 10cm display with manual........... £200 
SE. LABS SM111. Dual Trace 16MHz. Solid State 
Portable AC or External DC operation 8 x 10cm 
display With manual .  £185 

TELEOUIPMENT D61 Dual Trace 10MHz. With 
manual. .  .  £150 
TELEQUIPMIDIT 043 Dual Trace 15MHz  With 
manual.  .  £100 
TELEOUIPMENT 554A Sulgle Trace 10MHz Solid 
State. With manual  . C1 io 

DISK DRIVE PSU. 240V In; 5V 1.6A & 12V 1.5A 
out. Sloe: W125mm. II75mm. D180mm. Cased, 
unused  ONLY £10 (P&P 12) 
DISK DRIVE 51/4in full height BO track. Double 
sided. Double density. With manual. Used. (P&P 
£5)  £45 ea 
Black & White Monitors gin  from £45 
QWERTY KEYBOARD. Cased. ASCII Coded + 
Uncoded Keypad & Function key. Requires ,12V. 
With into Unused ............................... C25 (P&P E4) 
QWERTY KEYBOARD (as in LYNX MICRO). Push to 
make. Cased .......................... ONLY C5 ea (P&P £2) 

SPECIAL OFFERS 
B-K Precision CRT Restorer/Analyser Model 467. 
Supplied with 2 bases and manual (P&P £71 

ONLY £125 each 
LABGEAR Colour Bar Generator KG1. B Test 
patterns (P&P £4)......  ... ONLY £40 each 

COMMUNICATION RECEIVERS 
Racal RA17L 500KHZ-30MHz. With manual 

only £140 each 
Eddystone 730/4 48OKHz-30MHz. With manual 

only £110 each 

MULTIMETERS 
AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled 
differently). Complete with Batteries & LeadsC55 
AVO 8 Mk2.Cornplete with Batteries & Leads... £45 
Above items in GOOD WORKING ORDER - 
appearance not At hence the price. 
AVO TEST SET No 1 (Military version of AVO 81. 
Complete with Batteries. Leads & Carrying Case 

C65 
TEST LEADS suitable for AVOMETERS. Red & 
Black with 2 Croc Clips & 2 Probs (P&P 12) ..... . £5 
ANALOGUE  POCKET  MULTIMETERS.  Philips/ 
Taylor/AVO etc. Complete with Batteries & Leads 

from £10 

RACAL UNIVERSAL COUNTER TIMER 
.  . Type 836 32MHz With manual .  ONLY £50 

ISOLATING TRANSFORMER 240V In - 240V Out. 

500VA  £15 each (P&P £5) 

NEW EQUIPMENT 
HAMEG OSCILLOSCOPE 605. Dual Trace 60MHz. 
Delay Sweep. Component tester  £583 
HAMEG OSCILLOSCOPE 2036. Dual Trace 20MHz. 
Component tester with 2 probes  £314 

All Other Models Available STEPPING MOTORS 
Type 1. 200 Steps per rev 4 Phase 15 wire) 12/24V. 
Torque 25oz inch (will run on 5V with reduced 

Type 2. 6/12 Steps per rev 3 Phase. 12/24V will 
work on 5V)  .C2 es 
5 off  C7.50 
Type4 3. NORTH AMERICAN PHILIPS 24 Steps per 
rev.  wire 5V 3.3 amps 0-25Orpm 0-200 PPs ..... C6 ea 
Type 4. 200 Steps per rev. 120V (3 wire) Torque 250z 
inch  .C4 ea 
Type 7. WARNER 24 Steps per rev. 3 Phase (6 wtre) 
nv Holding Torque 45oz inch ........ ....... „. .E5 ea 

BLACK STAR FREQUENCY COUNTERS (P&P E4) 
Meteor 100-100MHz  £99 

.................... ''''' ....... 
Meteor 1000-1GHz .  E175 
BLACK  STAR  JUPITOR  500  FUNCTION 
GENERATOR 
Sine/Square/Triangle. 0.1Hz 500KHz (P&P E4)C110 

HUNG CHANG DMM 70303 ½ digit. Handheld 28 am m 
r ange  including 10  p AC/DC 0.1%. Co plete 
with Battery & Leads. (P&P E4).......  ......... £39.50 
As above DMM 6010 0.25%  £33.50 AVO TRANSISTOR TESTER TT' 69 

Handheld GO/NOGO for In-situ Testing. Complete 
with Batteries. Leads & instructions (P&P £3) 

. NOW ONLY C12 
OSCILLOSCOPE PROBES Switched or. x 10 (P&P 
£2)  . £11 

Used equipment - with 30 days guarantee. htenuals supplied if possible. 
This is a VERY SMALL SAMPLE OF STOCK SAE or Telephone for Lists. Please check availability before 
ordering. CARRIAGE all units £16. VAT lobe added to Total of Goods & Carriage. Callers welcome Barn to 

5.30pm Mon-Fri (until 8pm Thurs) 

STEWART OF READING 
BERKS RG6 1PL VISA  110 WYKEHAM ROAD, READING, 

Telephone: 0734 68041 
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March was a fairly quiet month for 
most long distance TV enthusiasts. 

Tropospheric DX activity was minimal 
with only a hint of reception on the 12th 
from Danish and French stations in Band 
III. The most productive band during the 
month was undoubtedly Band I, espec-
ially for those with ample time to make 
frequent checks for any activity. 

DX-TV log for March 
This month we are featuring Simon 

Hamer's log which reflects the general 
conditions noted by most enthusiasts. 
7/3/87: SVT-1 (Sweden) on channel E2 
received with the 'TV1 SVERIGE' PM5534 
test pattern. 
8/3/87:  BR-1  (West  Germany  - 
Bayeriucher Rundfunk 1st network) on 
channel E3 radiating the FuBK test 
pattern with K̀REUZBERG' transmitter 
location identification. 
9/3/87: YLE-1 (Finland) from the channel 
E3 Tervola outlet showing the 'YLE TV1' 

FuBK test pattern; TSS (Russia) with 
programmes and Cyrillic captions on 
channel R1. 
11/3/87: CST (Czechoslovakia) with the 
'RS-KH' EZO-type test pattern on chan-
nel R1; RTE-1 (Eire) on channel IB airing 
the 'RTE 1' PM5544; DR (Denmark) from 
the  channel  E3 transmitter at Fyn 
displaying the 'DR DANMARK' PM5534 
test pattern; RAI (Italy) with programmes 
on channel IA. 
24/3/87: RAI on channel IA carrying 
programmes. 
25/3/87: SRG-1 (Switzerland — German 
language network) on channel E2 from 
the Bantiger transmitter radiating the 
+̀PTT SRG1' FuBK test pattern; YLE-1 on 
channel E3 showing the 'YLE TV1' FuBK 
test pattern; TVP (Poland) from the 
channel R2 Warsaw outlet transmitting 
the dark background version of the 
Philips PM5544 test pattern. 
26/3/87: TSS with programmes on chan-
nel R2; NRK (Norway) with the 'NORGE 

BREMANGER' PM5534 test pattern on 
channel E4. 

Reception reports 
Carl Ashton and John Motley have 

written in with details of their DX-TV 
successes noted in Sheffield. For recep-
tion in Bands I and III they use a home-
made array whereas for UHF a Triax 
wideband BB grid aerial is used as well 
as a Fringe Electronics WB1222 array 
which covers channels 21 to 68. Two 
television receivers are used (a Panaso-
nic Quintrix TC800G and a Ferguson TV 
with teletext facilities) in conjunction 
with a D-100 DX-TV converter. This handy 
unit is used to feed one of the two 
receivers via a Sharp V8300H video 
recorder. 
Looking at their impressive log, not 

many European services have escaped 
their attention. Although their equip-
ment is located at the bottom of a valley, 
Carl and John have managed to receive 
Russia, Spain, Czechoslovakia, Austria, 
Iceland, Finland, Italy, Sweden, Portugal, 
Poland,  the  Netherlands,  Hungary, 
Yugoslavia,  Norway,  West  Germany, 
Luxembourg,  Switzerland  and  even 
Albania! 
Bob  Brooks of South Wirral saw 

Denmark on the 12th going onto prog-
rammes from the PM5534 test card on 
channel E10. A couple of weak unidentifi-
able programmes were also present on 
channels E3 and E4. 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig 1 FuBK test card radiated by CST in 
Czechoslovakia 

Fig 2 PM5534 from Norway with transmitter 
indentification 

itf 

Fig 4 Identification caption broadcast by Canal  Fig 5 Albanian tes 
Plus in France  SHQIPTAR' ident 

Fig 3 Pattern transmitted from Tallim by Eeasti 
TV in Estonia 

card with 'RTSH TV  Fig 6 Clock caption radiated by SSVC in West 
Germany 
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DX-TV RECEPTION REPORTS  
Kevin Jackson of Leeds noted French 

Band III signals during the same opening 
on the 12th from Canal Plus outlets on 
channels L5, L7 and L9. 
Mark Dent, also of Leeds, went one 

better. He received Denmark on chan-
nels E8 and E10 as well as the French 
Bands III stations. The Danish signals 
were strong but faded away at 1400GMT. 
Simon Hamer, located at New Radnor 

in Powys, successfully logged Finland 
twice during the month. Both dates (the 
9th and 25th) produced the 'YLE TV1' 
FuBK test pattern  on  channel  E3. 
Similarly, on the 8th, a West German 
signal from Bayerischer Rundfunk was 
identified by the XREUZBERG' transmit-
ter location across the centre of the test 
pattern. Reception was on channel E3. 
The 11th brought in a rather unusual 

signal for Simon. The Gort transmitter 
situated in Eire was noted on channel B 
(this has the same vision frequency as 
Italian channel IA) radiating the 'RTE 1' 
PM5544 test card. Simon reckons it could 
be backscatter DX rather than direct 
sporadic-E due to the short distance 
involved. 
lain  Menzies  of  Aberdeen  has 

described recent conditions as 'pathe-
tic'. Apart from tropospheric DX on the 
1st, the only other signs of activity came 
with a sporadic-E opening to Spain and 
Italy on the 8th and a couple of 
unidentified signals on the 19th and 21st. 

Baby causes havoc 
It would appear that a new threat to DX-

TV reception is heading our way, thanks 
to a baby alarm unit which has just been 
launched in the UK. Our attention has 
been drawn to this new device by the 
well-known TV-DXer, Roger Bunney of 
Romsey. Apparently, Roger has been 
swamped by high level signals measured 
on 49.830MHz from a house about half a 
mile away. At first, the interference was 
assumed to have originated from an 
illegal cordless telephone system. In 
fact, the culprit was found to be an alarm 
unit made in Hong Kong. 
The system is a crystal-controlled 

narrow-band FM transmitter which uses 
the domestic mains wiring as an aerial. In 
effect, the whole house has been turned 
into a huge illegal transmitter! 
Roger has taken the matter up with the 

DTI as it would appear that the device is 
way out of the UK specification which 
demands that such devices have a 
maximum output power of 10mW. Unfor-
tunately, according to Roger, many such 
baby alarms have been sold recently so 
the problem is likely to be felt by more 
DX-TV enthusiasts in the future. 

DX-TV video 
Many potential  DX-TV enthusiasts 

often wonder what type of signals they 
can expect to encounter before actually 
splashing out on all the necessary 
equipment. After all, is it going to be 

worthwhile spending hard earned cash 
on a hobby if you are only likely to 
receive a couple of minutes of bullfight-
ing from Spain during the summer? 
In fact, sustained periods of reception 

are possible from virtually every Euro-
pean country, as this column regularly 
testifies. Colour and sound may be 
received during good sporadic-E and 
tropospheric openings. Signals from 
much further afield are possible during 
periods of high sun-spot activity with TV 
transmissions available from countries 
such as Dubai, Canada, the USA and 
even Australia. Daily reception from 
Europe is possible via meteor shower 
activity, though it should be said that 
signals tend to last for only a few 
seconds. 
To help newcomers to DX-TV assess 

the potential of this fascinating hobby, a 
video cassette has been produced which 
features typical reception via the four 
main modes of propagation, namely 
sporadic-E, meteor-shower activity, F2 
layer ionisation and enhanced tropo-
spheric conditions. 
The 33-minute cassette (available in 

either Beta or VHS format) does not 
always seek to show reception at its very 
best. Instead, typical reception is fea-
tured, warts and all! Although it is 
intended for newcomers to the hobby, 
more experienced enthusiasts should 
also find it interesting, particularly if they 
missed  out  on  the  last  sun-spot 
maximum. 
Programme notes accompany the cas-

sette which comes complete with a 
library cassette box. It is available, price 
£14.50 including UK postage, from HS 
Publications, 17 Collingham Gardens, 
Derby DE3 4FS. Cassettes conforming to 
the VHS format will be sent unless Beta is 
specifically requested. 

Service information 
Malta: Viewers in Malta are currently able 
to tune into the new British satellite TV 
service, called 'Super Channel', entirely 
free of charge! 
Although very expensive TVRO equip-

ment is normally required to see prog-
rammes from this station, TV addicts in 
Malta are able to receive transmissions 
courtesy of the Italian pirate outfit 
known as 'Antenna Due'! 
France: The uncertain futures of La Ging 
and TV6 (the two latest privatised TV 
services in France) appear to have been 
resolved. 
La Cinq (TV5) is to go into partnership 

with the Italian private TV networks of 
Italia 1, Rete 4 and Canale 5. TV6 is now 
under the control of Compagnie Luxem-
bourgeoise de Telediffusion which, for 
many years, has been responsible for the 
RTL TV services in Luxembourg. 
The PM5534 test card is used by the 

sixth network with the identification 
'TDF' at the top and 'RESEAU 6' in the 
lower black rectangle. 

The anti-pirate station identifications 
superimposed over programmes from 
tf-1, A2 and FR-3 have been discontinued, 
at least for the time being. 
A new identification has been noted on 

the FR-3 PM5544 test card. The channel 
24 transmitter at Lille radiates 'TDF' at 
the top as usual, but 'DIFF.TV' at the 
bottom. 
Netherlands: Television services are to 
undergo major changes in the near 
future if everything goes according to 
plan. 
NOS-1 will radiate programmes from 

the  various  religious  organisations 
whilst NOS-2 will broadcast material 
from the independent TV companies. 
The new third network (NOS-3) will 
transmit mainly minority interest prog-
rammes. 
NOS-3 will be financed from commer-

cials and the existing licence fee. 
Consequently, programme hours for 
NOS-1  and NOS-2 will be reduced 
accordingly. Due to technical problems, 
the third network (to be known as 
'NEDERLAND 3') will not commence 
until next year. When it does begin, 
programmes will be radiated from all 
transmitters. 
On a different topic, viewers living in 

Rotterdam are unlikely to rush out and 
buy expensive satellite TV equipment. 
They are currently able to receive 
satellite programmes via cable TV from 
Sky-TV, Super Channel, TV5 and Filmnet. 
Zimbabwe: Programmes from ZTV-1 have 
recently been transferred from Band Ito 
Band III channels. The non-commercial 
ZTV-2 service now occupies Band I 
which is bad news for many devotees of 
ZTV-1; most TV sets in Zimbabwe can 
only receive signals in Band I! 
Iceland: A new private TV station has 
opened in Akureyri. It radiates the same 
programmes as the other new private 
station, S̀toc1-2' (which is based in 
Reykjavik) with the exception of news 
bulletins.  StOd-2  programmes  from 
Akureyri are delayed by one week! 
Stoc1-2 programmes are transmitted on 

channel E12 with an effective radiated 
power of 20kW. 
Poland: There is bad news on the horizon 
for DX-TV enthusiasts! All transmitters in 
Bands I and II, which currently radiate 
TVP-2 programmes, are to close down in 
favour of UHF outlets. In fact, these 
changes may well have already taken 
place.  By  1992,  TVP-1  transmitters 
operating in Bands I and II will also have 
transferred to UHF. 
A new relay has opened on channel R5 

serving Warsaw with programmes from 
the Russian TV service, TSS. 
Our thanks to William Manes (Studley, 

Warwickshire), Alain Dutchatel (France), 
Walter Gouder (Malta), Michael Sum-
mers Larsen (Denmark) and G 6sta van 
der Linden (Rotterdam, Netherlands) for 
supplying this month's service informa-
tion. 
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FERNSEH-ANTENNA 
Combined Band 1/3 
Aerial for TV-DXing 

The 1987 Sporadic-E season should now be with us! Time to take 
advantage of a special offer from Aerial Techniques to re-equip your system. 
The Fernseh-Antenna DR1712 is an efficient low cost Wideband VHF aerial 
covering both Bands 1 & 3, it has a gain of 3.5dB in Band 1 and 9.5dB in 
Band 3. Folded dipoles for peak efficiency are used in both Band 1 & 3 
sections. Front to back ratio is 11dB - Band 1; 25dB - Band 3. The aerial 
has been gold lacquered for high resistance against weather corrosion. 
This array has close spaced elements, making it a very compact length of 
72", ideal for the enthusiast with restricted space, or those unable to erect 
separate aerials. This aerial only requires a single coaxial downlead. 

In certain areas the use of a wideband VHF amplifier can be advanta-
geous, the Antiference UP1300 fits the bill. This preamplifier covers 40-
230MHz (Bands 1 to 3) with a gain of 19dB and a low noise figure of 2.5dB. 
The amplifiers matching power supply unit provides 12v DC via the 
coaxial downlead. 

FERNSEN-NITENNA Combined Band 1/3 Aerial - Special offer - carriage 
free'   £43.75 
A/MFERENCE UP1300 Band 1 & 3 Amplifer   £17.30 
ANTIFERENCE PU1240 12v DC Power Supply (mains operated)  £14.25 
KINGROTOR Automatic 'offset' Antenna Rotator and Control Consol (uses 3 
core cable)  £39.95 
SUPPORT BEARING for heavier load applications   £13.95 

Aerial Techniques, the company that knows the TV-DXing hobby carry a 
large and comprehensive range of aerial equipment for every type of 
installation - and with a huge range of filters, amplifiers, cables, rotators, 
masts and supporting hardware. Send for our illustrated Catalogue at 65, if 
it doesn't list what you want, then we can obtain it quickly. 
STOP PRESS - New Triax style Notch Fitter, covers whole of the UHF Band; 
470-860MHz  completely  tuneable.  Notch  depth  up  to 
26dB  £6.95 (includes postage). (See review in this column) 
All prices inclusive of VAT & Carriage  Delivery normally 7-10 days. 

ACCESS & VISA Mail and Telephone Orders welcome. 

.AERIAL TECHNICIUES 
11, Kent Road, Parkstone, 

Poole, Dorset, BH12 2EH. Tel: 0202 738232. 

A CP, 

A NI L 

NEW! from 

SUMMER 1987 ELECTRONIC 
CONSTRUCTORS CATALOGUE 

PRI CE ONLY 

£1.20 

MULTIMETERS 
TO BE WON 

• Many new lines 
• Extended range 
of test equipment 

• CI 1 worth of discount vouchers 
• 6 Multimeters to be won in easy to enter competition. 

• Available at your local newsagent or direct from 

address below. 

Access 

(0992) 444111 

Cirkut Dostribution Ltd Park Lane, Broxbourne, Herts E N10 7N Q 

Telephone: (0992) 444111  Telex: 22478 

Tel: (0983) 292847  xen-Electronics 
24 hours  - 

Specialised 
Just a small selection 

• 

Tel: (0983) 292847 
24 hours Component Supplies 

of thousands of stock items 
Electronic 
from 100's 

4000 SEM EN 74L5 SERIES MICRO & LSI M REMOTE IC'S ZENER DIODES TIPI46.....  163 CAPACITORS RESISTORS •• • PROJECTS • • • 4001UB........ 0.13 74LS00  013 MC3448A9  . 390 SL486DP  2.20 132Y88C2V7...005 2N2646 ... ,  055 SCREW CARBON PE A Distance  Measuring  Instrument  An 4011B  0 13 74L004.........0.13  MC68488P 8 04 SL4900P  1 92 8ZY8/3C4V3. .0 06 2N3055 ... ,,  050 TERMINAL 0.25W5% accurate  temperature  compensated 
4011UB........ a13 74LS13  0 19 Z80A-CPU  1.80  ML9260P..................2.73  BZY88C5V1  .0,06 2N3704  010 150AF450V  632 1R-10M  I 5p Ultrasonic measuring device. Basically 
40128.  . 0.14 
40138.  . 0.20 

74LS14  0.28 
74L020  0.13 

Z80A-DART   
Z80A-P10 

4.28 
1.68 

ML92130P.  .2.73 
VOLTAGE 

8ZY8807V5. aoo 
azysec9vi. aoo 

2N38I9 .  cao 
2N5307 ...........020 

4700F250V  5.70 
4700F385V  9.42 

0.5W 3% 
10R-10M .  2.5p 

. 
designed  for measuring  between two 
parallel to  (6  with 
Optio  objectsnal Paraboup  26ft,  5ftlic  Reflector). 40176.  . 0.31 74LS32  0.13 Z80A-S10/0   4.96 REGULATORS IA BZY8I3C10  006 2N5308 .  020 47004F63V  6.27 METAL FEJA 0.4W Applications:  Room dimensioning. Car 

4019B.  , 0.33 74LS37  0.13 UPD41256-15   2.65 FIXED VOLTAGE BZY843C11 .....0 06 IC SOCKETS s 5500A F4OV .... 525 1% reversing, Surveying. Robotics. Intrusion. 
4020B  0 44 74L042.........028  TC5516APL-2 3 00 PLASTIC 70220 PACK BZY88C15  006 MI MED PIN 640 100004 F4OV  .312 10R-1M......35p  height gauge, and lots more. OUTPUT' 
4023E1  017 
4024B.  . 0.27 

74LS85  042 
74L0123 .  0.44 

ICM7217IPI  4,21  
AD &DA CONVERTERS 

7800/7900 SERIES 
-24V to .24V .  .........045 

BRIDGE RECM 
KBPC808  1.42 

WAY 
Price/PIN  /Op 

DISC CERAMIC 
47pF63V.  0.03 

ENAMEL WIRE 
WOUND 2.511.15% 

Four digit BCD (Multiplexed). Interfaces 
indirectly  four-digit LCD display board 
( opt,  to a 0 n a 0.  Kit  comprising:  PCB, 

402513.  . 0.13 74LS132 .  0.36 A07525LN   19.25 0.1A FIXED VOLTAGE SKB202L5A. 0.43 PLAIN LOW COST 120pF63V  cos 192-105  0.27 Components, Transducer, Slide switch, 
40213B.. ....... .. 0.33 74LSI39 ..... .. 0.31 DAC8ON-CBI-V .  . 19.50 713L00/79L00 SERIES KBU4D  0.95 640 WAY 100pF50V  003 SW 5% Push switch.  Therrnistor.  PP3 Battery 
4030B.  . 0.19 
4040B.... ..... .. 0.33 

74LS193 . . 0.39 
741_5240. ..... .0.44 

• ADC1210HCD  45.55 
a ADC1211HCD  39.96 

PLASTIC 7092 PACK 
-15V to -,- 15V .............0.27 

W005  .„..0.26 
TRANSISTORS 

Price/PIN  . .0.7p 
IC SOCKET 

1000pF63V . 0.02 
2200pF63V........0.03 

102-204  0.46 
CERAMIC 17W 

connector  KIT PRICE ..... ..................... 22.95 
BUILTANDTE T 
Optional Extras 40428.  . 0.28 74LS244 .......0.39 DAC0800LCN  2.45 DIODES SC107.  .0.09 ROUND 4700pF63V  004 10% LCD Display board comprising, 4-digit 

40498.  . 0.18 74LS245 .......0.50 • DAC1200HCD   18.84 1N4001-7  0.04 BC108.  .0 08 3 PIN  0.17 0.0470F50V  0.04 190-101<  0.28 Liquid crystal display with drivers and 
40508  0 19 74L8365......0.28  • DAC1201HCD 15 15 IN4148  0 02 BCI82............008  8 PIN  o 38 0 1AF25V  0 05 MI. NETWORKS on-board DF oscillator. 
40538 . .... 0.33 74L5373 .......0.39 ICL7109CPL   940 1N4933......................025 8C212 .  .0 09 10 PIN  0.42 1 F63V  o 14 0.125 WS% SCOM KIT PRICE  13 95 

AD75420N   1894 1N3891 ........ ............ _1.89 BC32713.......... 0 08 SIL SOCKET 
me cteounec0. 

(SPIN) 
1795 

Ultrasonic parabolic reflector, distances 4066B..... ...... 0.22 74110 SERIES LINEAR 1N533913  La w 8C546B  .0 09 STRIP MUL MLAYER 50/ 1009-100K  0.31 up to 6511 have been achieved. 
406813 .  . 0.14 74HC00  0.14 OP07 Precision Op/Amp 1.43 1N5401-6  .a 12 8C556A  . a 08 6 WAY  0 12 100V 5/10/20% THERMISTOR PRICE.  2.95 
40698.  . 013 749CO2  0.14 UGN3020 Hall Effect IC 2.58 31DC/03.  a. 64 EID131 ............040 12 WAY.  0.22 100pF-0 1F..... 0.11 BEAD (NTC) RS232 - Parallel Centronics Converter 
4070B  013 
40710......  0.13 

741-1C04  014 
74HC1I  0.14 

0740 uad Op/Amp 
High Volt 

066 8AT85  010 90233  033 20 WAY  055 POLYESTER ALL 467 G M472W.. .. 195 Ideally suited for computers that cannot 
o F l lel P.rt3n6tewras l  ..... 

40788.  .. 0.14 74HC85 _ _033 
1436  Op/Amp 
1458 Dual Op/Amp   

570 
0.41 

BYV32-100  .1.24 
BYV95B  0.18 

8F259.............0.26 
BSR50.  .0.44 

CAPACITORS 
A-AXIAL 

250V 
0.01-0.470F  0.08 

PoTEN nom mins  

CERMET 3/Elin SG 

w  Com ponents  Centronicsorn s hrDit 

El tiQt. patch lead. 
40818.  . 0.13 74HC139  0.27 311 Comparator   044 BYV95C  . _a n BUS48P.........2.65 4.7AF63V A  0.08 POLYSTYRENE PCB TOP ADJUST ,,, , •11, CE•  .. .  . 17.95 
4510B...........0.31 74HC193  _031 324 Ouad Op/Amp   041 BY X71-600...................1.10 BUS98............5.70 100F35V  0.05 AU.10011 1006-200K BUILT AND TESTED 
45118... ..... ...a31 74HC240 ...... 049 3340 El  ec Attenuator   1.30 60Y206.  .0.20 10E520  1.75 

......... 
22AF100V  017 47p F-2700pF ...al() 

.....030 
PCB SIDE ADJUST 

Sinclair OL ''SER1 or 2" Plug  1.42 
c.n. ma w.rn ing  indio.ip. 

4514B.  . 0.61 74HC244  0.49 398 Sample 8 Hold ............3.95 40HF20  :  1.16 J112  .030 33AF16V  0.05 TANTALUM 50130-2001<  .030 KIT PRICE.  595 
45158  0 61 74HC245  0.53 714 Precision Op/Amp   4,48 40HFR20  1.16 10E840  .759 470F35V  0.10 1 OA Fl6V  .0.09 MULTITURN 3/Elin BUILT AND TESTED  895 
45188 .  . 0.61 74HC251  0.27 741 Op/Amp   0.18 M16-100...................093 MTP8N10  . 1.85 1000F25V  .007 6.80 FlOV  012 SCI PCB TOP ** MOO Based Controller Board 
45438  0 39 
401748.„...... 0.56 

74HC273  0.49 
74HC354  0.32 

7555 555 Timer  0,20 
759 Power Op/Amp   2.72 

M16-100R  ...............0.93 
M25-100  .1.27 

MJ3001  1 46 
MJ2501  .152 

1000F5OV  017 
330AF16V  0.12 

10AFI0V  010 
100F16V  0.13 

ADJUST 
1009-2001< ...... 0.85 

This simple to understand Z80 CPU based 
board has all the necessary hardware to 
control menial to roost complex tasks. 401928  0.56 74HC373  0.53 SWITCHING RECI WATORS M25-100R  .1/7 TIP110  .036 470AF10V-A  0.30 220F16V.  0.21 PCB SIDE ADJUST Hardware includes 16 output lines and 16 

401938.........056 74HC4002 . 0.31 3524 PSU Controller... 2.85 IR OPTO TiF,115  .0.39 470AF50V 33AF16V.  032 2000-2006 input lines. 214 static RAM and 21< EPROM. 
40194B  0 56 74HC4024  027 3526 PSU Controller 3 69 TPS703A  1 25 TIP121  .039 

.0.30 
1000AFI0V  .0.15 47,4E6 3V......0.23  

.. . .065 
PLASTIC TRACK Kit comprising- PCB. ZBOA CPU. RAM, 

40373E1 ..... .... 1.00 74HC4040 .„ 0.31 3526,1 Ceramic Package 4.92 TLNIO5A .. ..............a44 TIP126  . .0.39 2200AF16V  . 0.30 100/F6.3V.  057 • SINE • COSINE 
MH EPROM, LOGIC. 4 z XTAL, R's 8 C s, 

CONN'S.  KIT PRICE  1995. 
40374B....,.... 1.00 74HC4060  0.31 7660 Neg Volt Gen 1 76 TLN105  040 TIP141  159 47000F25V  1 58 150AF6 3V  094 5140 5%  18 25 

........  ....... 
BUILT AND TESTED  ..  -  2095 

• TRANSIFORMER  RN  coasts 
RM06R917/RM10 

LEDs 4.9nsm DIA LED papule.% 0.30in D TYPE coos:cram PLEASE ADD £1.00 + VAT P&P AND 15% VAT. Data sheets zero rated. Data 
respectively 

RED TLRI13A 0 10 CA TLR332  0 89 
SOLDER BUCKET sheets 50p + SAE, free on request with co mponent. Stock items normally by 

RM CORES RM UPS C G113 GRN TL  A 0 13 AN TLR333  0 89 9 Wa ySkt  0 43   return of post. Please ask us to quote for ite ms not listed. Part nu mbers are 

LA4146 ........ 0.82 0T2498  0.07 YEL TLY 113A   0.17 9 Way Pig .  0.38 exact or near equivalents. Prices correct at time of going to press. 
LA4246 ........ 0.96 0T2487  807 ORG TL0113A   021 0.4391 9 Way Shell.  cos • Coil winding facility available. 
FX3436 ..... ... 0.66 0T2506  a 09 CA TLR342.  am 15 Way Skt  0.60 • Available until stocks are exhausted. 

1121 
MA LEDs 9.1mm DIA AN 1L9343...........0.99 15 Way Pig  0.53 • • EPRO M program ming available 0.01p per 8 bit-byte min chg £5.00. £2.50 for BOBBINS ADJUSTERS RED TLR123   0.08 15 Way Shell  • 107  duplications. 012517........ 052 LA1429... ... 0.16 GRN TLG123A 0.11 0.53I5 25 Way Skt  . 060 

012468........ 0.46 LA1427  0.23 YE L TLY123   0.13 CA TLR358.  089 25 Way Plg.................053  
012535.. ..... . 0.64 LA1432  0.32 ORG TL0123   0.17 AN TLR359.  0.89 25 Way Shell  .. 1.16 UNIT 4, SAMUEL WHITES EST, CO WES, IO W P031 7LP 
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.COMPUTER WAREHOUSE BARGAINS  1 FOR CALLERY 

1000's OF 

THE ALLADINS CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT g 
HOT LINE OA TA EASE 

'14  DISTEL° P 
The ORIGINAL FREE OF CHARGE dial up data 
base. Buy, browse or place YOUR OWN AD for 
goods or services to sell. 1000's of stock items, 
spares and one off bargains. Updated daily. 
ON LINE NOW. CCITT, 8 bit word, no parity. 
For 300 baud modems call 01-679 1888 

For 1200-75 baud modems call 01-679 6183 

FRE 

‘. • 

E Your Monitor from its computer!! For 
only £29.95 it becomes a SUPERB 
HIGH QUALITY • COLOUR • TV SEI; 

The fabulous TELEBOX an INVALUABLE MUST f or the owner or 
ANY video monitor with a composite input, colour or monochrome 
Made by a major UK Ca as a TOP QUALITY, stand alone UHF 
tuner and costing OVER £75 to manufacture this opportunity to 
give your monitor a DUAL FUNCTION must not be missed! The 
TELEBOX consists of a compact, stylish two tone charcoal 
moulded case containing ALL electronics tuner, power supply etc 
to simply plug in and convert your previously dedicated computer 
monitor into a HIGH QUALITY COLOUR TV SET, giving a real 
benefit to ALL the family!! Don't worry if your monitor 'doesn't have 
sound-THE TELEBOX even has an integral 4 watt audio amplif ier 
for driving an external speaker, PLUS an auxiliaryoutput for superb 
quality television sound via your headphones or HI Fl system etc 
Other features include: Compact dimensions of only 15.75" w x 
7.5" d x 3.5" h latest technology, BRITISH manufacture fully - 
tuneable 7 channel push button tuner, Auto AGC circuit, SAW filter, 
LED status indicator, fully isolated 240v AC power supply for total 
safety, Mains ON-OFF switch etc Many other uses 

LIMITED QUANTITY- DON'T MISS THIS OFFER!!! 

ONLY  OR £24.95 if purchased with ANY of our: 
video monitors Supplied BRAND NEW with full instructions and 2 YEAR 
warranty. Post and packing £3.50 'When used with colour crt 

COLOUR 6 MONOCHROME 
MONITO SPECIALS 

'SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR 
Made by the famous REDIFFUSION Co. for their own professional computer 
system this monitor has all the features to suit your immediate and future 
requirements Two video inputs RGB and PAL Composite Video, allow direct 
connection to BBC/IBM and most other makes of micro computers or VCR's, 
including our very own TELEBOX An internal speaker and audio amp may be 
connected to computer or VCR for superior sound quality. Many other features 
PIL tube Matching BBC case colour, Major controls on front panel Separate 
Contrast and Brightness - even in RGB mode Separate Colour and audio 
controls for Composite Video input, BNC plug for composite input 15 way 'D' 
plug for RGB input, modular construction etcetc 

This Must Bo ONE OF THE YEAR'S BEST BUYS. PC USER 
Supplied BRAND NEW and BOXED, complete with DATA and 90 day 
guarantee ONLY £149.00 as above OR IBM PC Version £185.00 
15 Day '17 skt £1.00, BNC skt 75p BBC interface cable £5.50 
DECCA 8016" COLOUR monitor. FMB input. 
Little or hardly used manufacturers surplus enables us to offer this special 
converted DECCA RGB Colour Video TV Monitor at a super low price of only 
£99.00, a price for a colour monitor as yet unheard ol!! Our own interface, 
safety modification and special 16" high definition PIL tube coupled with the 
DECCA 80 series TV chassis give 80 column definition and quality found only 
• on monitors costing 3 TIMES OUR PRICE The quality for the price has to be 
seen to be believed! Supplied complete and ready to plug direct to a BBC 
MICRO computer or any other system with a TTL RGB output Other features 
are: internal speaker, modular construction, auto degaussing circuit, attractive 
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 ID, 90 day 
guarantee Although used units are supplied in EXCELLENT condition. 
ONLY £99.00 + Carriage 

DECCA 80, 18" COLOUR monitor. Composite video Input. Same as above 
model but fitted with Composite Video input and audio amp for COMPUTER, 
' VCR or AUDIO VISUAL use ONLY £99.00 + Carr. 

1 REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm composite video input and sound amp This large screen colour display is ideal 
for SCHOOLS, SHOPDS, DISCOS, CLUBS and other AUDIO VISUAL Kroh-
cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr 

BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors. 
All units are fully cased and set for 240v standard working with composite video 
inputs Units are pre tested and set up for up to 80 column use Even when 
, MINOR screen burns exist - normal data displays are unaffected 30 day 
guarantee 
12" KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines £32.95 
12" GREEN SCREEN version of KGM 320-1. Only £39.95 
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00 

Carriage and insurance on all monitors £10.00 

I T41•1: 4:71111147i1   
GOULD 0F443..enclosed, compact switch mode supply with DC regulated 
outputs of +5v 18,5.5a, +12v @ 0.5a, -12v @ 0.1a and -23v @ 0.02a. Dim 18 x 
11 x 6 cm 110 or 240v input BRAND NEW only £18.95 
GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00 
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a 
rugged ALLOY chassis to continuously supply fully regulated DC outputs of +5v 
@ 3 amps, -5v @ 0.6 amps and +24v @ 5 amps Short circuit and overvoltage 
protected. 100 or 240s AC input. Dim 28 x 12.5 x 7 cm NEW £49.94 

Carriage on all Psu's £3.00 

1:44 'A .1 1/. qi Manufacturers BRAND NEW surplus 
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y 
matrix - ideal micro conversions etc £24.95 
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB 
with 116 keys Many features such as On board Micro, Single 5v rail full ASCII 
coded character set with 31 function keys, numeric keyload cursor pad 
and 9600 baud SERIAL TTL ASCII OUTPUT!! Less than half price 

Only £89.00 with data Carriage on Keyboards £3.50 

DON'T MISS THE CPM Deal 
OF the CENTURY 

The FABULOU CPM TATUNG PC2000 
Professional Business System 

A cancelled export order and months of negotiation enabies us to offer this professional 
PC. CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of 

ytto the two internal disk drives!! Or less than the price of a dumb terminal!! 
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR 

.  PC2000 comprises a modern stylish three piece system with ALL the necessities for the 
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER Used with 
the THOUSANDS of proven, tested and available CPM software packages such as 
WORDSTAR, FAST, DBASE2 etc the PC2000 specification, at our prices, CANNOT 
BE BEATEN!! 

The central processor plinth contains the 64K, 7.80A processor, DUAL TEAC 55F 51/4 " 
Double sided 40/80 track disk drives 11Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, R5232, 
CE NTRONICS and system expansion ports, and if that's not enough a ready to plug into STANDARD8" DRIVE port for up to FOUR 
8" disk drives, either in double density or IBM format The ultra slim 92 key, detachable keyboard features 32 user definable keys, 
numeric keypad and text editing keys, even its own integral microprocessor which allows the main Z90A to devote ALL its time to 
USER programs, eliminating "lost character" problems found on other machines The attractive detachable 12" monitor combines 
a green, anti-glare etched screen, with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM 
2.2, user manuals and full 90 day guarantee Full data sheet and info on request 

PC2000 System  PC2000 Business System with CPM 
with CPM Etc.  and 'Ready to Run' FAST Sales and 

COST OVER £1400  Purchase ledger, supports up to 
9000 Accounts, VAT etc. 
COST OVER £1700 NOw only  e399  

I  I 

NO W only  £499 

PC2000 Wordprocessor System 
with CPM and TEC FP25 daisywheel 

printer 

NOW only £799  

Carriage & Insuran Urr aR r-  MODEMS 
PRESTEL - VIEWDATA - TELEX 
PLESSEY VUTEL, ultra compact unit, slightly larger 
than a telephone features A STANDARD DTMF 
TELEPHONE (tone dial) with 5" CRT monitor and 
integral modem etc. for direct connection to PRESTEL 
VIEWDATA etc. Designed to sell to the EXECUTIVE at 
over £600!! Our price BRAND NEW AND BOXED at 
only £99.00 
DECCAFAX VP1 complete Professional PRESTEL 
system in slimline desk top unit containing Modem, 
Numeric keypad, CPU. PSU etc Connects direct to 
standard RGB colour monitor. Many other features 
include: Printer output, Full keyboard input, Cassette 
port etc. BRAND NEW with DATA. A FRACTION OF 
COST only £55.00 
ALPHATANTEL. Very compact unit with integral FULL 
ALPHA NUMERIC keyboard. Just add a domestic TV 
receiver and you have a superb PRESTEL system and 
via PRESTEL the cheapest TELEX service to be 
found!! Many features: CENTRONICS Printer output. 
Memory dialling etc. Supplied complete with data and 
DIY mod for RGB or Composite video outputs. AS 
NEW only £125.00 

Post and packing on all PRESTEL units £8.50 

EX-STOCK INTEGRATED CIRCUITS 
4164 200 ns D RAMS 9 for £11 4116 ns 
£1.50 2112 £10.00 2114 £2.50 2102 £2.00 
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00 
2764 £4.95 27128 £5.50 6800 £2.50 6821 £1 
68A09 £8 6E1809 £10 8085A E5.50 8086 £15 
8088 £8 NEC765 £8 W02793 £28 8202A 
£22 8251  £7 8748' C15 280A DART £6.50 
280A CPU £2.00. Thousands of IC's EX STOCK 
send SAE for list. 

DISK DRIVES 
Japanese 51/4 " half height, 80 track double sided disk 
drives by TEAC, CANON. TOSHIBA etc 
Sold as NEW with 90 gay gUarantee ONLY £85.00 
TEC FB-503 Double sided HH 40 TRK NEW £75.00 
SUGART SA400 SS FH 35 IRK £55.00 
SIEMENS FDD100 SS FH 40 IRK £65.00 
carriage on 51/4 " drives £5.50 
Brand NEW metal 51/4 " DISK CASES vath internal PSU. 
DSKC1 for 2 H hi or 1 FH drive  £29.95 +pp £4.03 
DSKC 2 fort HH drive  £22.95 +pp £3.50 
OKSC 3 As DSK1 LESS PSU  £12.95 +pp £2.50 
DSKC 4 As DSK2 LESS PSU  £10.95 +pp £2.00 
8" IBM format TESTED EX EQUIPMENT. 
SHUGART 800/801 SS  £175.00 +pp £8.50 
SHUGART 851 DS  £250.00 +pp £8.50 
TWIN SHUGART851's2 Mb total capacity in smart case 
complete with PSU etc  £595.00 
MITSUBISHI M289493 8" DS 1 Mb equiv. to SHUGART 
SA850R. BRAND NEW at £275.00  +pp £8.50 
DYSAN 8" Alignment disk  £29.00 + pp £1.00 
Various disk drive PSL1 s Ex Stock SEE PSU section. 
HARD DISK DRIVES 
DRE/DIABLO Series 30 2.5 Mb front load  £525.00 
Exchangeable version £295.00. ME3029 PSU £95.00 
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00  . 
CDC HAWK 5 +5 Mb £795.00. CDC 9762 80 Mb RM03 
etc  £2500.00. 
PEFITEC D34225+5 Mb  £495.00 
RODIME WA" Winchesters ex-stock from £150 CALL 
Clearance items- Sold as seen- No guarantee 
ICL 2314 BRAND NEW 14" Mb Removable pack hard 
disk drive cost over £2000 with data  ON Lr£99.00 
BASF 6172 8" 23Mb Winchesters  £199.00 
Unless stated all drives are refurbished with 90 day 
guarantee Many other drives and spares in stock- call 

sales office for details 

Join the communications revolution with our super 
range of DATA MODEMS, prices and specifications 
to suit all applications and budgets ...... 
BRAND NEW State of the art products 
DACOM D5L2123 Multi standard 300-300, 1200-75 
Auto answer etc  £288.00 
DACOM DSL2123A0 Auto dial, smart modem with 
multi standard AUTO SPEED detect, and data buffer 
with flow control etc  £385.00 
DACOM DSL2123GT The CREAM of the intelligent 
modems,  auto  dial,  auto  call,  index,  buffer 
etc etc  £498.00 
Steebock SB1212 V22 1200 baud FULL DUPLEX, 
s_ync or async optional auto dial  £465.00 
TRANSDATA 307A Acoustic coupler 300 baud full 
duplex, originate only. R5232 interface  £49.00 

Ex BRITISH TELECOM full spec CCITt. ruggediSed 
bargain otters Sold TESTED with data Will work on 
any MICRO or system with R5232 interface. 
MODEM 13A 300 baud unit, only 2" high fits under 
phone CALL mode only  £45.00 _ 
MODEM 20-1. 75-1200 baud Compact unit for use 
as subscriber end to PRESTEL, TELECOM GOLD, 
MICRONET etc  £39.95 +pp £6.50 
MODEM 20-2 1200-75 baud Same as 20-1 but for 
computer end  £85.00 +pp £6.50 
DATEL 2412. Made by SE Labs for BT this two part 
unit is for synchronous data links at 1200 or 2400 
baud using 2780/3780 protocol etc Many features 
include 2 or 4 wire working self test, auto answer etc 
COST OVER £800. Our price ONLY £199 +pp £8.00 
DATEL 4800, RACAL MPS4800 baud modern, EX 
BT good working order, ONLY £295.00 +pp £8.00 

SPECIAL OFFER 
MODEM TG2393. Ex BT, up to 1200 baud full 
duplex 4 wire or half duplex over 2 wire line. ONLY 
£85.00 PER PAIR +pp £10.00 
For more information contact our Sates Office. 

SPECIAL BULK PURCHASE of these compact, high 
speed matrix printers. Built in Japan for the Hazeltine 
Corporation this unit features quality construction 
giving 100cps bidirectional, full pin addressable 
graphics, 6 type fonts, up to 9.5" single sheet or 
tractor paper handling, R5232 and CENTRONICS 
parallel interface. Many other features. BRAND NEW 
and BOXED COST £420. Our price Only £199.00 

Dry Fit MAINTENANCE FREE by Sonnenschein 
& Yuasa. 
A300 07191315 12v 3Ah NEW  £13.95 
A300 07191312 6v 3Ah NEW  £9.95 
A300 07191202 6-0-6v 1.8Ah TESTED Ex 

Equip £5.99 

VDU TE MINALS 
Standard VDU data entry terminals 

at give away prices!! 
QUME OVT108. Current product, state of the art 
terminal with detachable keyboard, 12" Green screen, 
2 page RAM, TVI 925, Hazeltine, ADMSA emulations, 
software setup, 25 x 80, Clock, Swivel and tilt base, 
Printer pbrt, Function keys etc. BRAND NEW and 
BOXED AT ALMOST HALF PRICE Only £425.00 
AJ510 - EX RENTAL, Z80 controlled, 15" green 
screen 24 x 80 display, graphics, cursor addressing, 
printer port etc. Very good condition TESTED complete 
with manual only £225.00 
ADDS 520 - Dumb terminal, used, 12" b/w screen 
R5232  interface  and  printer  port.  TESTED. 
ONLY £125.00. Carriage on terminals £10.00 
100's of other terminals in stock, CALL for more details. 

E)ISF:LA:Ti 
All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value E2.00. 
Minimum Credit Card order E10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and 
established companies E20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export 

IS  r rs 11 I r C  32 Biggip Way, Upper Norwood, London SE19 3XF I t 

7t:LL L. I ic Lit II  1 - Telephone 01-679 4414 Telex 894502 Data 01-679 1888 
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ERS A- PRINTERS PRINTERS  PRINTERS 
SUPER DEAL? SUPER STEAL 
THE FABULOUS 25 CPS "TEC STAR WRITER"  

--y/ 

Made to the very 
highest spec the TEC 
STAR WRITER 
FP1500-25 features a 
very 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 and lull con ro via CPM WORDSTAR 
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch, 
full width 381 mm paper handling with up to 163 characters per line, friction feed 
rollers for single sheet or continuous paper, internal buffer, standard R5232 serial 
interface with handshake. Supplied absolutely BRAND NE W 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 £140.00. Spare daisy wheel £3.50. Carriage & Ins (UK Mainland) £10.00. 

a fraction of its original cost. 

SUMMER OFFER ONLY £399.99!! 

DIY PRINTER MECH  
Brand  New surplus of this professional  printer chassis gives an 
outstanding  opportunity  for the  Student,  Hobbyist  or  Robotics 
constructor to build a printer - plotter - digitiser etc, entirely to their 
own specification. The printer mechanism  is supplied ready built, 
aligned and pre tested but WITH OUT electronics. Many features 
include all metal chassis, phosphor bronze bearings. 132 character 
optical shaft position encoder, NINE needle head, 2 x two phase 12V 
stepper motors for carriage and paper control, 9.5" Paper platten etc. 
etc. Even a manufacturer's print sample to show the unit's capabilities!! 
Overall di mensions 40 cm x 12 cm x 21 cm. 

Sold BRAND NE W at a FRACTI ON of cost ONLY £49.50 + pp £4.50. 

TELETYPE ASR33  
DATA I/O TERMINALS 

Industry standard, combined ASCII 
110 baud printer, keyboard and 8 
hole paper tape punch and reader. 
Standard RS232 serial interface. 
Ideal as cheap hard copy unit 
or tape prep. for CNC and NC 
machines. TESTED and in good 
condition. Only £235.00 floor 
stand £10.00. Carr & Ins. £1 5.00. 

EX NEWS 
SERVICE PRINTERS  

Compact ultra reliable quality built unit 
made by the USA EXTEL Corporation. 
Often seen in major Hotels printing up to 
the minute News and Financial inform-
ation, the unit operates on 5 UNIT 
BAUDOT CODE from a Current loop, 
RS232 or TTL serial interface. May be 
connected to your micro as a low cost 
printer or via a simple interface and filter 
to  any  communications  receiver  to 
enable printing of worldwide NE WS, 
TELEX and RTTY services. 

Supplied  TESTED  in  second  hand 
condition complete with DATA, 50 and 
75 baud xtals and large paper roll. 

TYPE AE11 
50 Column  ONLY £49.95 

Spare paper roll for AE11  £4.50 
TYPE AF11 R 72 Col. 
+ Ribbon  £65.00 

TYPE AH11 R 80 Col. 
ASCII/BAUDOT  £185.00 

Carriage and Insurance £7.50 

20,000 FEET OF ELECTRONIC 
AND COMPUTER GOODIES 

ENGLAND'S LARGEST SURPLUS STORE- SEEING IS BELIEVING!! 

DEC CORNER 
PDP 1140 System comprising of CPU, 124k 
memory & MMU 15 line RS232 interface. 
RPO2 40 MB hard disk drive. 
TU10 9 track 800 BPI Mag tape drive, dual 
track system. VT52 VDU, etc. etc. Tested and 
running  £3,750.00 
BA11-MB 3.5" Box, PSU, LTC  £395.00 
DH11-AD 16" x R5232 DMA 
interface  £1,900.00 
00/11-J4 x EIA interface  £350.00 
DLV11-E Serial. Modem support  £190.00 
DUP11 Synch. Serial data i/o  £650.00 
D0200 Nog - multi RK controller £495.00 
DZ11-8 8 line R5232 mux board  £650.00 
KDF11-B M8189 PDP 1123 
PLUS 
LA30 Printer and Keyboard 
LA36 Decwriter EIA or 
20 mA loop 
MS11-JP Unibus 32kb Ram 
MS11-LB Unibus 128kb Ram 
MS11-LD Unibus 256kb Ram 
PDP11/05 Cpu Ram, i/o etc 
PDP11/40 Cpu, 124k MMU 
RT11 vet 38 documentation kit 
RK05-J 2.5 Mb disk drives 
KL8 JA PDP 8 async i/o 
M18E PDP 8 Bootstrap option 
VT50 VDU and Keyboard 
-20 mA 
VT52 VDU and RS232 interface 

£1,100.00 
£80.00 

£270.00 
£80.00 
£450.00 
£850.00 
£450.00 

£1,850.00 
£70.00 
£650.00 
£175.00 
£75.00 

£175.00 
£250.00 

Give your VT100 a Birthday!!! 

Brand New VT100 Keyboards 
only £85.00 

1000's  of  EX  STOCK  spares  for 
DEC  PDP8, PDP8A, PDP11  systems & 
peripherals. Call for details. All t4pes of 
Computer equipment and spares wanted for 
PROMPT CASH PAYMENT. 

MAO TAPE DRIVES  
Many EX STOCK computer tape drives and spares by 
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY 
etc. Special offer this month on DEI Cartridge tape 
drives ONLY £450.00 each. 

CALL FOR DETAILS 

COMPUTER/SYSTEM CABINET 6 PSU  
All in one quality computer cabinet with integral 
switched mode PSU, mains filtering, and twin fan 
cooling. Originally made for the famous DEC PDP8 
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. 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"cl, 10.5"h. 

£1 4.95. Carriage £8.75 

66% DISCOUNT ELECTRONIC ON  COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme, which enables us to bring you the 
best possible bargains, we have thousands of ICs, Transistors, Relays, Caps, PCBs, 
Sub-assemblies, Switches etc etc surplus to OUR requirements. Because we don't 
have sufficient stocks of any one item to include in our ads we are packing all these 
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway 
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and 
perhaps one of the most consistently useful items you will every buy!!! Sold by 
weight. 

2.5kIs £5.25 + pp £1.25  5 kl?£6.90 + £1.80 
10kIs £11.25 + pp £2.25  20kIs El 9.50 + pp £4.75 

GE TERMIPRINTER  

A massive purchase of these desk top 
printer terminals enables us to offer you 
these quality 30 or 120 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 serial interface, internal 
vertical  and  horizontal  tab  settings, 
standard  ribbon,  adjustable  baud 
rates, quiet operation plus many other 
features Supplied complete with manual. 
Guaranteed  working  GE30 £130.00. 
GE1200 120 cps £175.00 
Untested GE30 £65.00 Optional floor 
stand £12.50. Carr & Ins. E10.00. 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed  Semis  amazing  value  contents 
include  transistors  digital,  linear.  IC's, 
triacs,  diodes,  bridge  recs,  etc  etc. 
All devices guaranteed brand new full 
spec with manufacturer's markings, fully 
guaranteed 
50+ £2.95 100+ £5.15 
TTL 74 Series. A gigantic purchase of an 
"across the board" range of 74 TTL series 
IC's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which 
two or three chips in the bag would 
normally cost to buy. Fully guaranteed all 
IC's I. 'II spec 100+ £6.90, 
200+ £12.30, 300+ £19.50 

CENTRONICS 
710 PRINTERS  
Ex  RENTAL  Heavy  duty  full  width 
carriage printer up to 132 columns on 
17  fan fold sprocket fed paper 60 cps 
print speed with standard RS232 or 20 
mA loop interface Supplied in TESTED 
used condition with data ONLY £85.00 
carriage and insurance £10.00. 

MAINS FILTERS  
CURE those unnerving hang ups and data 
glitches caused by mains interference with 
professional quality filters. SD5A match-
box  size  up  to  1000  watt  240  V 
Load  ONLY £5.95.  L12127 compact 
completely cased unit with 3 pin fitted 
socket up to 750 watts ONLY £9.99. 

EPROM COPIERS  
The amazing SOFTY 2 The "Complete 
Toolkit" for copying, writing, modifying and 
listing  EPROMS of the 2516,  2716. 
2532, 2732 range. Many other functions 
include integral keyboard, cassette inter-
face, serial and parallel i/o UHF modulator 
ZIF socket etc. 
ONLY £195.00 + pp £2.50. 
"GANG  OF  EIGHT"  intelligent  Z80 
controlled 8 gang programmer for ALL 
single 5v rail EPROMS up to 27128. Will 
copy 8 27128 in ONLY 3 MINUTES. Internal 
LCD display and checking routines for 
IDIOT PROOF operation. Only £395.00 + 
pp £3.00. 
"GANG OF EIGHT PLUS" Same spec. as 
above but with additional RS232 serial 
interface for down line loading data from 
computer etc. ONLY £445.00 + pp £3.00 

Data sheets on request 

1000's of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST 
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'S, 
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part --ry 
requirements. Stock changes almost daily. 

Don't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH 
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CISO  
On these pages we present details of 

interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

Errata 
Some readers may have 

experienced problems with 
Brian  Kendal  and  Jeff 
Howell's Versatile Continuity 
Tester,  published  in  the 
March issue. 
Firstly, the circuit diagram 

should show the output of IC4 
as pin 8. Also, IC pins 4 and 11 
were omitted from the dia-
gram and these should go to 
the  positive and  negative 
battery  terminals  respec-
tively. 
Secondly, the polarity of Cl 

should  show  the  positive 
plate to R12/R13. In the text, 
the circuit description refers 
to IC1a, b, c and d instead of 
Id, 2, 3 and 4. Finally, in the 
oscillator description, read 
pin 9 for pin 11. 

We apologise to readers for 
any confusion resulting from 
these errors. 

NARSA venue change 
Readers will probably be 

aware of the Belle Vue exhibi-
tion which is organised each 
year by over 40 amateur radio 
societies in the north-west of 
England. This year marked 
the Silver Jubilee of the 
exhibition and was an over-
whelming success, with an 
attendance of more than 3,500 
people. 
Unfortunately,  the  Belle 

Vue  site  has  been  sold, 
requiring a new venue to be 
found for 1988. The search for 
a large enough complex has 
been undertaken by NARSA 
(Northern  Amateur  Radio 

Radiogram Winners! 
The first two correct entries 

for last month's Radiogram 
were from Mr L Smithers of 
London and Mr G Wormald of 
Worcestershire.  Both  will 
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receive a year's free sub-
scription to Radio and Elec-
tronics World. 
The answers are shown 

below. 
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Societies Association)  and 
only one site in the north-
west has proved to be suit-
able for all aspects of the 
exhibition. This is the pur-
pose built centre at the Nor-
breck Castle Hotel, Black-
pool. 
The NARSA exhibition is 

normally held in mid-March 
but this is not possible next 
year due to prior bookings of 
the new venue. Therefore, it 
has been necessary to bring 
forward the date by six weeks 
to January 31st. 
For more details contact 

Peter Denton G6CGF on (051) 
630 5790. 

Meeting point 
The Rugby Amateur Trans-

mitting Society aims to pro-
vide a meeting point for all 
radio amateurs and SWLs in 
the Rugby area. The society 
consists of people with a wide 
range of interests and experi-
ence in all fields of amateur 
radio, and this is reflected in 
the various activities orga-
nised by members. 
On 21st July there will be a 

direction  finding  competi-
tion, starting from the club 
house — the Cricket Pavilion 
outside Rugby Radio Station. 
This will be followed on the 
28th by a home-brew evening, 
where members are invited to 
bring  along  their  latest 
project. 
The society meets every 

Tuesday at 7.30pm. Further 
information can be obtained 

from Kevin Marriott G8TWH 
on (0788) 77986. 

On the downs 
Members of the Dunstable 

Downs Radio Club are aiming 
to get out and about in July 
with an NFD contest 'on the 
Downs' arranged for 4th/5th 
July. 
July 10th sees a junk sale, 

which will be held at 8pm at 
the  club's  regular venue, 
Chews House, High Street 
South,  Dunstable,  Bed-
fordshire. Club nights are 
every Friday. 
Further details are avail-

able from the secretary, Phill 
Morris  G6EES,  on  (0582) 
607623. 

Sussex Mobile Rally 
The Sussex Mobile Rally is 

an annual event for radio 
amateurs and their families, 
with  over  50  companies 
specialising in amateur radio 
and electronics exhibiting. 
Meanwhile the family can 
enjoy a day by the seaside and 
many entertainments. 
The 1987 rally will again be 

at  Brighton  Racecourse, 
which can be easily found by 
visitors and has ample free 
car parking  for the 2,000 
people from  all  over the 
south-east  who  attend 
annually. 
Always on a Sunday for 

everyone's convenience, the 
1987 rally will be on 12th July. 
Entrance  charges  have 
remained unaltered at £1 per 

Calling all club secretaries! 
We are always pleased to receive news and 

details of interesting meetings from clubs and 
individuals. However, to help us to promote your 
organisation or event, please note the following: 
1) Typed press releases on A4 paper are much 
more legible than scrawled notes on loo paper, 
and are less prone to misinterpretation. 
2) Check that all the relevant information 
concerning an event is included, such as venue 
(with full address and directions if necessary), 
time and date. 
3) A contact address, such as that of the club 
secretary, is essential. Please give a full postal 
address and phone number if possible. 
4) Please bear in mind that we work two months in 
advance, so items for publication in a specific 
issue should be submitted at least three months 
before the event is due to take place. 
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adult (children under 14 years 
and  disabled  visitors  are 
free). 
The large racecourse build-

ings allow all stands to be 
under  cover  and  refresh-
ments, including hot meals, 
are available in the bars and 
the cafeteria. For the family a 
free minibus service runs 
regularly to and from the 
seafront throughout the day, 
and a number of other diver-
sions are available on the 
rally site. 
For  disabled  visitors, 

ramps, lifts and wide gang-
ways  ensure  freedom  of 
wheelchair  access.  Local 
clubs, societies and special-
ist groups  are  all  repre-
sented, and a special event 
station, callsign GB2SMR, is 
on air to talk mobile visitors in 
from far afield. The rally is 
organised by members of six 
amateur radio societies from 
throughout Sussex. 
For further details contact 

the secretary, Mark Spillett 
G4UAW, 26 Westlands, Rus-
tington, Sussex BN16 3NW. 
Tel: (0903) 782594. 

Ascension Island 
The Lincoln Short Wave 

Club will host a lecture on 8th 
July  entitled  'Fibre  glass 
techniques — everyday use', 
by Ian Fulton G4XFC. 
This will be followed by an 

RAE, CW, activity and con-
struction night on the 15th 
and  a talk  on  Ascension 
Island by Roger Hyde G3ZDW 
on the 22nd. 
The venue for all these 

events is the City Engineers 
Club, Central Depot, Water-
side  South,  Lincoln.  For 
details  of  time  or  other 
information  contact  Pam 
Rose G4STO c/o the City 
Engineers Club. 

Datacom 
The spring edition of Data-

corn, BARTG's quarterly jour-
nal, features an article about 
adding an Amtor facility to 
BARTG's very popular ST5 
terminal unit. The journal also 
lists the RTTY software avail-
able. 
To make life even easier, 

BARTG also sells the connec-
ting leads necessary for use 
with the radio, terminal unit 
and micro. 
Datacom  is sent  to  all 

members of BARTG, and full 
details of membership can be 

obtained from John and Pat 
Beedie,  GW6MOK  and 
GW6MOJ respectively, 'Ffyn-
nonlas',  Salem,  Llandeilo, 
Dyfed SA19 7NP. 
BARTG's annual rally aims 

to cater for those interested 
in RTTY and who like to build 
their own equipment. The 
1987 rally will be held on 
Sunday August 30th at San-
down Park. 
Further  details  can  be 

obtained from: Peter Nicol 
G8VXY, 38 Mitten Avenue, 
Rubery, Rednal, Birmingham 
B45 OJB. 

BRITISH AMATEUR RADIO TELEPRINTER GROUP 

Slow-scanners 
The  Bath  and  District 

Amateur Radio Club is plan-
ning an evening devoted to 
slow-scan TV on 8th July, to 
be followed on the 22nd by an 
HF night on the air, with the 
club call G4TMH. 
Both meetings will be held 

at the  Englishcombe  Inn, 
Englishcombe Lane, Bath at 
8.00pm. 
Details are available from H 

Welchman G6ElY on  Bath 
28010 daytime or 318128 even-
ings. 

Beginners welcome 
The  Sheffield  Amateur 

Radio Club now meets every 
Monday evening and non-
members are especially wel-
come to come along and see 
what amateur radio is all 
about. 
The club offers talks, visits, 

test gear, advice and tuition in 
Morse code and the Radio 
Amateurs'  Exam.  Because 
they are affiliated to the 
Radio Society of Great Bri-
tain, you can obtain discounts 
on books, etc. 
The club meets on Monday 

evenings at 8.00pm (RAE class 
at 7.30pm) at the Firth Park 

Pavilion,  Firth  Park Road, 
Sheffield  5  (under  the 
clocktower next to the lib-
rary). 
Non-members are asked to 

pay 25p admission. Joining 
fee is £1 and the annual 
subscription £1.50. Tea and 
coffee are available at 10p. 
For further details, please 

contact the club secretary, 
Alan G8ZHG, at 3 Richmond 
Hall  Crescent,  Sheffield, 
South Yorkshire S13 8FN. Tel: 
(0742) 395287. 

DF contest 
The July schedule of the 

Coventry  Amateur  Radio 
Society is as follows: 3rd — 
Morse tuition and night on the 
air; 10th — 2 metre direction 
finding contest; 17th — night 
on the air. 
The society meets on Friday 

evenings at 8.00pm at Baden 
Powell House, 121 St Nicholas 
Street,  Radford,  Coventry. 
Further  details  can  be 
obtained  from  Bill  Hahn 
G3UOL on (0203) 414684. 

NOTES FROM THE PAST 

Recollections from the days when you 
required a licence for your radio receiver 

The punishment tits the crime 
Most readers will have seen the 

newspaper  accounts  of  the  pirate 
listener of Hounslow who was fined a 
couple of pounds and had his receiver 
confiscated. The right of the GPO to 
apply to have the receiver impounded 
was not, until it was exercised on this 
occasion, generally realised. As a form 
of punishment it obviously varies in its 
deterrent effect. There is a world of 
difference between losing a 100-guinea 
radiogram and being relieved of a box of 
old junk you'd have to pay anyone else 
to take away! 
When I heard the incident discussed 

by a couple of listeners, one brightly 
suggested getting a friendly neighbour 
to run in an extension speaker. To do 
this, of course, also requires a licence. 
The bright boys who make a living by 
devising regulations are sure to have 
prepared for a thing like that. Those who 
remember me telling the story of the 
start of relayed radio could tell you that 
at one time it was actually forbidden! At 
least, the bright boys found it was when 
they  carefully  checked  over  the 
regulations they had drafted. 
Occasionally we get queries from 

readers about the licence position of 
portable receivers built for fitting to 
their cycles or cars. The licence for a 
fixed address also covers the use of a 
portable set, not only by the licensee but 
also by any member of his household. A 
receiver which is fitted in a vehicle is 
not considered to be portable in the 
sense that it is a 'portable receiver', and 
therefore an additional licence must be 
taken out. 
It  reminds  me  of  an  amusing 

experience told me by a reader. Every 
time he phones his girlfriend, he gets 
the Light Programme. I can only imagine 
it is picked up from a relay service 
wiring which  might  run  parallel.  I 
wonder whether he is entitled to listen 
to it without taking out a wireless 
licence! 
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SHORT W AVE 
NE WS FOR DX 
LISTENERS 
By Frank A Baldwin 
All times in UTC, bold figures indicate the frequency in kHz 

DXing Peruvian stations on 
and near the 60 metre 

band (4750 to 5050kHz) is not, 
apart from one exception, an 
easy matter.  Most of the 
transmitters  exhibit  low 
power ratings, their frequen-
cies and operating schedules 
often being at some degree of 
variance  with  those  pub-
lished. 
Being  private  ventures, 

some are apt to vanish from 
the scene after a short period 
of life, this being due to lack 
of initial capital or, as is often 
the case, unavailability of 
spares  subsequent  to  a 
breakdown of the equipment. 
For the avid DX hunter 

there are Peruvian stations 
operating on the 90 metre 
band (3200 to 3400), to be 
dealt with later in this Peru-
vian series, and from 4004 up 
to 5776.9, but utility (ute) 
interference is a major factor 
limiting reception of many of 
these transmitters by those 
residing in western Europe 
and the UK. Nevertheless 
such signals are reported by 
Euro DXers from time to time, 
especially during the 'season' 
for Latin American reception 
which is roughly from April 
through to August inclusive. 
The  signals  from  Peru 

proved to be extremely diffi-
cult to hear prior to, and for 
some years after, World War 
II. With the reception equip-
ment available at that time, 
together with the fact that the 
low powered Peruvian trans-
mitters are located behind 
the high Andean range, it was 
unlikely that such a log entry 
would be made. 
Matters remained at that 

level until the emergence of 
more  advanced  receiver 
design and the advent of 
Radio Atlantida operating on 
4790 with a power of 5kW in 
the clear during our late 
nights and very early mor-
nings. Logging Radio Atlan-
tida, Iquitos, is a relatively 
easy matter with respect to 
Peruvian  stations;  hearing 
the remainder is far from that 
level of endeavour. 

Peru 
The Republic of Peru is 

situated in West South Amer-
ica, the capital being the city 
of Lima lying amid a fertile 
plain with the main port of 
Callao being 7 miles distant. 
The country may be divided 

into three regions, the narrow 
coastal plain, the Andes and 
the Montana, comprising the 
eastern slopes of the moun-
tains and the Amazon low-
lands. The Pacific coastal 
plain is desert terrain for 
some 1400 miles in which 
region  much  irrigation  is 
required for agricultural pur-
poses. 
Bounded in the west by the 

Pacific, Peru is divided by two 
ranges of the Andes with a 
high altiplano lying between. 
The altiplano, except that 
area around Lake Titicaca, is 
a cold and barren region. 
Lake Titicaco, in the south on 
the Bolivian border is the 
largest in South America and 
shared with Brazil. The West 
Cordillera  of  the  Andes 
includes the volcanoes El 
Misti and Huascaran. Many 
rivers from this range flow 
into the Pacific Ocean. 
In the east are the rain 

forests of the west Amazon 
basin, the population of which 
is mostly Indian. There being 
only a rudimentary rail and 
road system, transportation in 
Peru is difficult. 
About 50% of the total 

population of Peru is of Indian 
origin, the remainder being 
Mestizo (mixed Spanish/In-
dian), Oriental and European. 
The  languages  used  are 
Spanish and Quechua, the 
former being the official lan-
guage. The state religion is 
Roman Catholic. 
Peru was the centre of the 

great Inca civilisation where 
every citizen had both work 
and food. In some respects it 
was far in advance of that 
imposed  by  the  treasure 
seeking Spanish conquista-
dors who  subjugated  the 
Incas in the 16th century. 
The  last  great  Inca 

emperor, Huayna Capac, who 
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died  in 1533, divided  his 
empire  by  leaving  the 
recently conquered kingdom 
of Quito to his favourite son 
Atahualpa and the remainder 
to his legitimate heir Huascar. 
The resultant war between 
them  weakened  the  Inca 
empire,  making  Francisco 
Pizarro's  conquest  much 
easier. The old Inca capital of 
Cuzco  is located  on the 
altiplano. 
Peru  proclaimed  its 

independence from Spain in 
1821. After a succession of 
military governments, demo-
cratic rule was established in 
1980, present day Peru having 
a  population  totalling 
19,000,000, governed by a Sen-
ate  and  a Chamber  of 
Deputies. 

Marker station 
A reliable marker station 

providing an indication of 
Peruvian reception condit-
ions is, as suggested above, 
Radio Atlantida. As a general 
guide, the most favourable 
time period is that from 2300 
through to 0600. 
On 4004.9 La gran estacion 

Radio Grau, la frequencia del 
amor y la Amistad (The grand 
station Radio Grau, the fre-
quency of love and friend-

ship), Radio Grau in Huanca-
bamba operates from 0930 to 
0200 with a power of 0.5kW. 
The nominal frequency is 
4010.  Huancabamba  is a 
pleasant city which attracts 
visitors to the Las Garinjas 
lagoons, famed locally for 
their medical properties. 
Radio Frecuencia Popular 

in Rioja on 4025 is scheduled 
from 1100 to 0300 (Sunday 
from 1200 to 0100). This one 
identifies as La Voz de Rioja 
(The Voice from Rioja). The 
power  is 0.5kW.  Rioja  is 
named after a region in north-
ern Spain. 
Radio Marginal, Tocache on 

4039.3 is on the air from 
around 1000 to 0345 with a 
power of 0.5kW. 
Radio Moderna in Celendin 

operates on 4300 with a power 
of 0.3kW from 1000 to 0305 
(Saturday from 1000 to 0450) 
but varying the sign-off time 
to 0500 on occasions. Need-
less to say, it is rarely heard 
far from Celendin. 
On 4458 is Villa Tropico in 

Villa  Tunari  operating  in 
Spanish and Quechua from 
1000 to 1400 and from 2100 to 
0230 at 0.3kW. 
R Norandina, in Celendin, 

operates around 4459.3 from 
2200 to 0435 (Saturday from 

Radio Australia's studios and offices at Burwood East, 20km south-east 
of central Melbourne. Facilities include 18 studio and control booth areas, 
news reading booths, a small production studio and a computerised 
switchroom. 
The station broadcasts over 50 hours of programmes each day 
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2200 to 0450) with a power of 
1kW. It identifies as La Nueva 
lmagen  en  Radio  and  is 
regularly reported by Euro-
pean DXers. 
Radio Ayaviri, Ayaviri on 

4606 with a power of 1kW is 
scheduled from 2000 to 0400 
(Sunday from 2000 to 0215). 
The station identification is 
La Voz de la Hogar (The Voice 
from the Hearth). 
Radio Huanta 2000, Huanta 

on 4755 opens at 1000 and is 
scheduled to close at 0300 
(Saturday from 1000 to 0500). 
At 0.5kW,  it is frequently 
heard and reported by Euro-
pean DXers. 
Radio Inca del Peru, Lima 

on 4762 with a power of 5kW 
works to a 24-hour schedule 
on  Saturday  and  Sunday 
(Monday to Friday from 1100 
to 0500) with promos (promo-
tions) such as Inca Cola often 
being heard. The city of Lima 
is the centre of Peruvian 
commercial,  industrial  and 
social life and has a uni-
versity. 
The seaside surburbs of 

Chorillas,  Barranco  and 
Miraflores house the more 
wealthy citizens whilst sur-
rounding shanty towns, nor-
mal in Latin America, provide 
shelter of a sort for the poorer 
sections of the community. 

On 4770 is Radio Andina de 
Arequipa, Arequipa operat-
ing around the clock with a 
transmitter with a power of 
10kW. The city of Arequipa is 
the capital of the province of 
that name and a former Inca 
settlement. 
Radio Tarma, Tarma is on 

4774.9 at 1kW, being on the air 
from 0900 to 1400 and from 
2000 to 0500. It is regularly 
featured in the SWL press 
world-wide. 
Radio San Martin, Tarapoto 

on 4810 identifies as Una Voz 
Peruana  para  la Libertad 
(One Voice of Peru for her 
Liberty)  and  is scheduled 
from 0930 to 0300 (Sunday 
from 1100 to 0000) with a 
power of 3kW. It is often heard 
in Europe and the UK. 
La Voz de la Selva, Iquitos is 

on 4825, at which point on the 
dial it broadcasts to the local 
populace from 0955 to 0100. 
The sign-on time can vary to 
0930, the power being 10kW. 
Iquitos was founded in 1863 
and became an important port 
during the wild rubber boom 
of the early 20th century, 
being about 2300 miles from 
the mouth of the Amazon. 
In the next issue this review 

of Peruvian stations on the 
low frequency ranges will be 
continued. 

AROUND THE DIAL 

In which are featured some of 
the loggings recently made 
here in East Anglia. 

AFRICA 
Ghana 
Accra on 3350 at 0544, YL 

with announcements in Eng-
lish followed by a religious 
service. This is GBC1 with 
programmes in English and 
Hausa from  0500  to  0805 
(Saturday and Sunday from 
1730 to 2305). The power is 
20 kW. 
Accra on 3366 at 2255, OM 

with the news in English, an 
epilogue followed by a choral 
rendering  of the  National 
Anthem and off at 2303. GBC2 
radiates in English from 0530 
to 0805 (Saturday and Sunday 
from 0805 to 0900) and from 
1730 to 2305 with a power of 
50kW. 

Burkina Faso 
Ouagadougou on 4815 at 

0002, OM with the station 
identification  in  French, 

orchestral rendition of the 
National Anthem and carrier 
off. At 50kW, Ouagadougou is 
on the air from 0530 to 0855 
(Saturday and Sunday from 
0700 to 0755) and daily from 
1700 to 0000 in French and 
vernaculars. 

Cameroon 
Garoua on 5010 at 0532, OM 

with a newscast in English of 
both local and world events. 
The schedule is from 0430 to 
0800 (Sunday from 0630 to 
0800) and from 1645 to 2315 in 
French,  vernaculars  and 
English. The power is 100kW. 

CENTRAL AMERICA 
Costa Rica 
Radio Reloj, lrazu on 4832 at 

0446 with a programme of 
popular songs and music in 
the local style. The schedule 
is from 2200 to 1000 with a 
power of 3kW. Being on a 
clear channel, Radio Reloj is 
heard and reported world-
wide. 

Honduras 
La Voz Evangelica, Teguci-

galpa  on  4820  at  0444, 
announcements  and  reli-
gious songs in Spanish. LV 
Evangelica  operates  from 
1030 to 0600 in Spanish (Sun-
day from 1100 to 0700 in 
Spanish and English). The 
power is 5kW. 

SOUTH AMERICA 
Brazil 
Radio Liberal, Belem on a 

measured 3325.4 at 0542, OM 
with a sports commentary in 
Portuguese. R Liberal is on 
the air around the clock with a 
power of 5kW. 

Colombia 
Radio Sutatenza, Bogata on 

5095 at 2313, folk songs and 
music in the local style, OM 
with announcements in Span-
ish. R Sutatenza has a 24-hour 
schedule and a power of 
50kW. 

Equador 
HCJB Quito on 3220 at 0415, 

slow sombre orchestral music 
and some announcements in 
Spanish. HCJB on this chan-
nel programmes in Quechua 
from 0830 to 1430 and from 
2100 to 0200, in Spanish from 
0200 to 0500. The power is 
10kW. 

Guatemala 
Radio Cultural, Guatemala 

City on 3300 at 0546, dance 
music  European  style, 
announcements and then the 
station  identification.  At 
10kW, Radio Cultural oper-
ates from 1000 (Sunday from 
1100) to 1300 and from 2130 to 
0630 in Spanish except for an 
English transmission timed 
from 0300 (Sunday from 2345) 
to 0430. 

PACIFIC 
Australia 
Melbourne on 7120 at 1524, 

OM with the station iden-
tification, Waltzing Matilda 
and sign-off after the Can-
tonese programme to South-
East Asia scheduled from 
1430 to 1530. 

EUROPE 
Portugal 
Radio Renascenca, Lisbon 

on 9680 at 1443, announce-
ments and light orchestral 
music during the Portuguese 
transmission  for  Europe, 
timed from 1400 to 2000. 

Spain 
Madrid on 9570 at 1117, a 

talk about Madrid during the 
Spanish  programme  for 
Europe scheduled from 0930 
to 2130 daily. 

CLANDESTINE 
Voice of the Feda'i on 3940 

at 2135, OM with a harangue in 
Farsi (Persian). Voice of the 
Feda'i (Seda-ye Feda'i) sup-
ports the establishment of a 
People's Democratic Repub-
lic  and  commences  each 
transmission with the Inter-
nationale.  Announcements 
purport the station to be that 
of the Feda'iyan Khalq-e Iran 
guerillas. 

NOW HEAR THESE 
Emisor Regional da Huila, 

Angola, on 4820 at 2213, OM 
with a talk in Portuguese 
followed by African music in 
the fast rhythmic style typical 
of the locality. 
This 10kW transmitter oper-

ates  in  Portuguese  and 
vernaculars from 0500 to 2302. 
Listen on this channel after 
the 50kW Radio Botswana 
signs off at 2100. 
Radio Revolution, Bujum-

bura, Burundi on 3300 at 0425, 
OM with a talk in vernacular, 
the transmission being sub-
jected to severe utility inter-
ference. 
With  a power of 25kW, 

Bujumbura is on the air from 
0300 to 0700 (Sunday from 0300 
to 0600) and from 1600 to 2100 
in  French,  English  and 
vernaculars.  It is seldom 
heard and reported by virtue 
of the almost continuous co-
channel utility interference. 

NOW LOG THESE 
Radio Madre de Dios, Peru, 

on 4950 at 2256, YL and OM 
with a discussion in Spanish 
followed by some trumpet 
dance music in the local style 
and then a talk. This 5kW 
transmitter  entertains  the 
locals from 1030 to 0200 and 
programmes  entirely  in 
Spanish. 
Radio Kigali, Rwanda on 

3330  at  0545,  songs  in 
vernacular with music typical 
of the region. This one prog-
rammes in French, Swahili 
and vernaculars from 0300 to 
0600 (Sunday from 0600 to 
0900), from 0900 to 1200 (Satur-
day and Sunday from 1200 to 
1330) and from 1330 to 2100. 
The power is 5kW. 
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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 you 
unwanted eabipment 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 on the order form. We will 
accept ads not on our order form. 

FOR SALE 
• Yaesu FT708, 70cm hand-held, complete with 
fast charger, 2 nicads, case, speaker mic. Good 
condition, first £150 cash secures, buyer collects. 
Tel: Gravesend 321797 
• SX200N VHF/UHF scanning Rx modified with 
2.5mm jack socket for cassette recorder control. 
Perfect condition, £160 ono. John Wilson, 6 
Holland Street, Aberdeen. Tel: (0224) 638179 or 
(0224) 722799 ext 139 
• Scanner users, I have photocopies of service 
manuals for the following: Tandy, Realistic PRO30, 
PR031, PR032 and PR02021, Yaesu FRG9600 and 
combined AOR 2001-2002 (UK) version. All £5.00 
each plus p&p 50p. Phillips. Tel: 01-743 0811 
• 5 inch Yyoko UHF/VHF System B/G/I for UK and 
Continental use, unwanted present, offers, cost 
£89.95. Tel: (0283) 221870 
• Yaesu FT One gen coverage tvr. All options with 
MD1 base scanning mic. G4NYC. Tel: (0529) 21327 
after 9pm 
II 13.8V 25A PSU, £20.00. 13.8V 12A PSU, £15.00. 12V 
3.5A Coutant PS module, £5.00. Advance H-1 AF 3 
band sig gen with manual, £20.00. Electronic 
multimeter CT471 dc 1500MHz. RF probes & 
manual, vgc, £35.00. Marconi 1-30MHz 14ft loaded 
whip ae, £10.00. 10ft telescopic tank ae, £5.00. 4 off 
h/duty ribbed ceramic ae insulators, £3.00. SG 
Brown h/phones, £5.00. Incomplete HF Tx kit-6146 
valve & holder, tank former, RF chokes, wide 
spaced capacitor, hi-V capacitors, temp controlled 
xtal/osc, meters, dials, filters, ht trans, choke, etc 
£30.00 the lot. Box of quality signal components 
100-1000MHz masthead amp & PSU. Rotary step 
attenuator, signal splitters, coaxial changeover 
relay (12V) coaxial switches, mostly new & unused. 
£15.00 the lot. Copies of RadComm mag, May '75 to 
Sept '76, £5.00. G4FZG QTHR. Tel: (0242) 580329 
II Vintage military 7 to 9MHz, type 38 walkie-talkie 
wireless sets in vgc, £50 for the pair. Taylor all wave 
multi-range signal generator model 65B in vgc, 
£25. Tel: Bookham (0372) 52569 
• Yaesu FR-101 communications receiver. Mint 
condition, £280. Trio 9R-59DS general coverage 
receiver, excellent condition, £90. Buyer collects. 
Lewis, 11 Drydales, Anlaby, F1u11 HU10 7JU. Tel: 
(0482) 652395 
• SX200N scanner, boxed as new condition, £180 
ovno. Buyer to collect or carriage extra. Reason 
for sale purchased AR2001. Des Thompson, Four 
Winds, 131 St Johns Road, Exmouth, Devon EX8 
4EW. Tel: Exmouth 26 5059 
• Oric Atmos 48K, complete with all leads, 
manuals, books, tape software. Includes Forth. 
Perfect condition, £55. Also, MCP40 four colour 
printer/plotter, £55. May swap for reasonable 
general coverage receiver. A French, 14 Orchard 
Hill, Faringdon, Oxon SN7 7EH. Tel: (0367) 20788 
• Yaesu FT27OR 5 to 25 watt two metre radio with 
voice synthesizer. As new boxed, £175 ovno. Tel: 
01-472 9056 after 6pm 
• Shack clearout: Drae VHF wavemeter. FX1 
Lowe wavemeter. ZX81 16K RAM. Pye Cambridge 
70MHz. RF Thru-line wattmeter, model T435 144-
435MHz. Lowe VOX unit. Yaesu FF-501-DX 5211 20 
amp stabilised power supply, fitted with meter. 
Three Datong codecall 4096. Pye Westminster W15 
FM suitable 50MHz.  Mint condition.  Signal 
generator (TE-20). Philips oscilloscope dual-trace 
0-10MHz. Jaybeam VHF collinear aerial. Reason-
able offers accepted. Tel: Sheffield (0742) 651289 
• RCA metal valves, new, boxed, 6 6SG7, 3 6J5, 2 
6N7, 1 6S,17, 1 6J7, 1 6K8, 1 6H6, £10. Eddystone 
formers 21/2  inch. 6 TPI, 110.813 valve, £10. Two new 
Ormond chrome var cap 500uF, £10. Valves ACP1, 
U30/250, MPT4, HL2, UU3, PM22A, UU5, VP4A, 
Acpen, VU120, £5. Twin gang 500p.F, £5. Earl, 1 
Mayfield Drive, Daventry, Northants. Tel: 702265 

Send to: "Dello &Eta:trunk' World Sovereign House, Brentwood, Essex 
014114 45E. 

DEADLINE AND cowmen 
Advertisements will be inserted in the first available issue on a first come first 
served basis. We reserve the right to edit and exclude any ad. Trade 
advertisements are not accepted. 

• Standard CIII 2m hand-held with nicad battery 
pack, rubber duck and charger. Less than six 
months old. As a special export version it has 
extended coverage, £120 ono. Tel: 01-794 1984 
(West Hampstead) after 6.30pm weekdays or any 
time weekends 
• Yaesu FT901DE transceiver, several fitted 
extras including Curtis keyer, FM board, FM filter. 
Excellent condition. Purchased from South Mid-
land Communications three years ago, £460 ono. 
Tel: (0526) 306612 and ask for Sean. 34 Electric 
Station Road, Sleaford, Lincs 
• Retirement sale: loads of electronic goodies. 
Too varied to list so selling in large parcels by 
weight. 5Ib for £8, 10Ib for £13, 20Ib for £19. Each 
contains a selection of new and used components, 
larger parcels may contain transformers, equip-
ment, etc. Superb value. You will be delighted. 
Also over 1,000 new boxed valves. SAE with 
enquiries please (from only 5p each!). Mr K Bailey, 
40 Seymour Close, Selly Park, Birmingham B29 
7JD. Tel: (021) 472 3688 
• Antex TCSU-1 soldering station, CTC iron £45, 
Mega PL-1 photolab exposure unit, spare tubes, 
£40. Stone. Tel: (0872) 864183 
• Computer. Acorn Atom. Fully expanded plus 
tool kit ROM and many extras. Also quantities of 
SS/SD and DS/DD 5.25 inch discs. Offers? Godfrey 
G4GLM, 63 The Drive, Edgware, Middlesex HA8 
8PS. Tel: 01-958 5113 

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 & Wootronlos World, 
Classified Ads, Sovereign House, Brent-
wood, Essex CM14 4SE. 

• Teletype printer with keyboard, reader and 
punch. Suit RTTY or wire. 3 rolls paper and 
connection details. Used regularly, good condi-
tion, £25 offers. Pulse generator, 1Hz to 1MHz 
40Vpp, good condition, £25. B J Frost, 8 Robins-
wood Drive, Ferndown, Dorset BH22 9RZ. Tel: 
(0202) 875743 
• Windrush 6800 system with EPROM program-
mer and developmental software. Canon AS100 
computer with MSDOS and CP/M86 and additional 
software. Various electronics developmental tes-
ting  equipment  and  components,  including 
scopes, monitors, decade divider, logic analysers, 
power units and CAD PCB system. Miss V Thillai, 
74 Forlease Road, Maidenhead, Berks SL6 1SD. 
Tel: (0628) 36121 
• Free: a number of components, about 6 small 
packs, please send one first class stamp to cover 
postage to Mr Lawrence, 7 Griffin Crescent, Wick, 
W Sussex 
• Pye 6ch 2m FM Cambridge, Pye 6ch 70cm FM 
Cambridge, both complete with xtals and manuals. 
PF1 Pye pocketphones. Marconi TF801A 10MHz-
300MHz sig gen. Marconi TF643 20MHz-500MHz 
wavemeter. Sig gen 150kHz-220MHz. Qty blowers, 
offers please. Mr P N Ash, 9 Maple Grove, Rugby 
CV21 2QS. Tel: (0788) 76630 
• Video infra-red, full-function, remote-control 

11. 

for Grundig 2x4 super recorder. Consists of VIF-
K1 combination, including TPV355 handset, and 
VIF-E1 plug-in receiver with new battery. Boxed, 
new and completely unused, only £18. Tel: 
Tyneside (091) 2630714 
• 1.8-30MHz ham bands only Ax. Home built 
double conversion valve set to G3RKK RSGB 
bulletin design. In large heavy case. In working 
order with circuit. Any reasonable offer, buyer to 
collect. Please telephone Leeds (0532) 866897 
II Matchbox size transmitter FM plans, £2. Plastic 
bags 5in x 7in strong quality, £5 for 100. Ideal 
component storage, sample SAE. Twin Horns 
Compact powerful weather-proof, new, boxed, 
would make house or car alarm 6V, £24. Sound 
effects unit makes gun, laser, trains, etc. 6 buttons 
+ speaker, £5.4 bags containing new components, 
BC108s, UA741 ICs, NE555 ICs, 8+14 pin sockets, 
IN4148 diodes, red LEDs, mixed bag, £5.25. Credit 
card size calculator, new, boxed, £2. Afghan hound 
book by Charles Harrisson, hard back, new, £13. 
Patrick Moore's The Sky at Night 3 book, hard 
back, £6. Self tapping screws, short and long, mix 
100, £1.50. All by post. Mr D Martin, 7 Griffin 
Crescent, Wick, Sussex BN 17 7LH 
• Eddystone general coverage receiver, model 
670A good condition. £60 ono. Tel: Portishead 
(0272) 846343 
III Clegg FM tncvr 0 to 25W, 143/149,1150 ono. IC2E 
2 power packs. Heavy duty case £150. Dawe output 
meter £20. 28/144mm tnvtr, little use, £150. FT902 
new mobile power plug and leads. FT790 UHF 
tncvr, £300. 30W linear, £50. MM4001 RTTY unit & 
keyboard had little use, £250. Trio/Ken R1000 fitted 
FM unit, £250. All plus post. Phone G4YUG (0473) 
830147 anytime 
• Pye Cambridge £12, Iambic keyer with home-
made paddle, £10.50. 80m direct conversion 
receiver, £20. Peak reading wattmeter, LED 
readout for Tx power output, £12. HF linear 2X 813. 
Needs 2kV++ PSU. Have the transformer for it, 
£65. RTTY tape reader 656,13. Signal gen £12. 30A 
PSU overvolt protection over current shut down 10 
volt to 15 volt variable, £45. Semiconductors, new 
transistors and diodes, £2 per pack. Gino G4NNZ 
QTHR. Tel: Melton Mowbray (0664) 500228 
• ITT and Pye Starphones UHF 400mW o/p single 
channel unmodified with nicad, £25.00 or modified 
for 70cm less xtals £30.00. Telefunken 160MHz Tx-
450MHz Ax pocket 'bleeps' with circuit + nicad, 
£5.00. Creed 444 teleprinter with mains lead, £1.5.00 
ono. Tel: Nick (021) 427 2987 
• Strong polythene component bags 5in x 7in 
new, 100 for 15 post free or SAE for sample, by post 
only. Mr D Martin, 6 Downland Garden, Epsom, 
Surrey KT18 5SJ 
• Tektronix test equipment. New Time Mark 
generator module, TG501 and current probe 
amplifier module, AM503. Both with instruction 
manuals. Offers around half new price. Tel: 01-740 
7018 (W London) 
• Good home required: SS-1055; 10-80m solid 
state all-mode transceiver plus accessories, £275. 
TW-4000A; 70cm/2m  FM  plus MA-4000, £375. 
Standard C8800; sensitive 2m FM mobile, £105. TA-
2500 plus speaker mike plus MS1 etc, £175. TR-2400 
plus speaker mike etc, £95. Scopex 2-channel 
10MHz high persistance oscilloscope, £75. AR 
rotator plus Jaybeam; 2m collinear, 2m quad, 70cm 
multi-ele beam, £55. Apricot Fb semi portable 
including disc-drive etc, as new at fraction of 
original price, £225. House move forces sales. Tel: 
(0604) 858839 
• Large stock early valves and bases, eg: Acorn 
90001/2 series. British 4,5,7 pin. 1.4V-6.3V, dc/ac 
miniatures. ac, ac/dc octals. 2V battery. Power. 
Rect's. Barretters. CRTs. IND HTD 4.0V. Many new, 
state wants please. Also vintage components. 
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Dials, variable capacitors. Most items for the 
vintage set builder. No lists but SAEs answered. R 
Jennings, 20 New House Close, Thanington, 
Canterbury, Kent CT4 7BQ. Tel: (0227) 65200 
• Set of PCB and memory chips with some 
components to make frame store for WX Ax, brand 
new unstarted project £40. 16K RAM board Apple, 
£10. Multi testmeter, volts, ohms, current with 50 
and 75 ohm RE probes, strong case, £25. Similar for 
repair or spares with probes, £10. JVC min TV radio 
bands 1,3,5, ideal DX or ATV use, £60. Tel: Ben, 
Kidderminster 743253 
• Codar PR30 preselector, £10. Yaesu FRG-7 
receiver, £125. Unused ZX Spectrum Plus £50. 
Scarab terminal unit, plus Spectrum RTTY inter-
face and software, £60. Hallicrafter Super Skyrider 
receivers, £60 and £40. Tel: St Albans 39333 
• Quick sale b/new Trio TH21E 2m h/port with 
spk/mic, DC21 dc-dc converter, case, s/manual, 
charger, boxed, £65 + postage and TH41E 70cm 
h/port with VOX headset, 0C21, s/manual, charger, 
BNC adaptor, boxed, £175 + postage. Or the both 
for £300 plus postage. B/n Tandys latest PC6 
computer, 8K, boxed, last week I paid £100. Sell £50 
+ postage. Also R&EW from No 1 to today. Ham 
Radio No 1 to today. Amateur Radio No 1 to today. 
Ring any time (0473) 85526 

WANTED 
• ITT KS666 18W 4 ohms speakers. Will buy or part 
exchange with KS665 speakers. Will pay £25 ono. 
Collins, 47 Brunswick Road, Fair Oak, Eastleigh, 
Southampton, Hampshire S05 7FF. Tel: South-
ampton 693743 
• Dust out your shacks and lofts, will pay these 
prices for National Company Malden equipment, 
original manuals, catalogues £5-£10, HRO speaker 
enclosures £15-£20. HRO PSUs £5-£10. HRO rack 
mounting combined PSU/speaker unit, £30. Rack 
mounting coil pack holders, £10-£20. German and 
Japanese WWII copies of HRO, £150. Also wanted, 

other national receivers, equipment, transmitters, 
HROs working, non-working models. Tel: St 
Albans 39333 
II Have Geloso G209R receiver. Want another 
working one with mains tranny, etc, ok. All crystals 
in place. Needed for spares to bring other one to 
full operating condition. Non-working receiver 
considered for parts only. Cannot pick up. Invalid. 
Quite willing to pay carriage. An Amperite 6H6 
ballast valve used in circuit, not double diode 
valve, but amperite 'special'. Who knows where to 
get one? M J Shepherd, 66 Westerland Avenue, 
Canvey Island, Essex SS8 8JS 
• Urgent! Need CR100 bits for rebuild. Need 
chassis, cabinet, front panel, ant mixer, osc and HF 
coils for ranges 1 and 2, knobs, chokes, output 
trans. LF filter, lower round logging scale and 
attendant bits, round dial trim. Please, make it 
cheap, have short arms and deep pockets. Please 
write!  Mr A Hawkins,  166C  Kestrels  View, 
Southgate, Runcorn, Cheshire WA7 2RX 
II Cobra 360 channel to convert. Tel: (0283) 221870 
• Sony 20010 or similar receiver, good condition 
essential. Also Datong A0270 or AD370 active 
aerial. Tel: (0823) 432909, Taunton area, before 
lOpm 
II Colour or b/w monitor with composite input. 
Condition does not really matter, but some life in it 
might help. Will pay up to £50 but under £30 would 
be nicer. Must be able to handle TV pictures, ie 625 
line. Write to Aidan Corcoran, 24 Fairbrook Lawn, 
Rathfarnham, Dublin 14, Ireland 
II Regency digital flight scan 16 channel VHF 
scanner, must be in vg condition. Mr George 
Jacob, 23 Waterloo Gdns, Penylan, Cardiff CF2 
5AA. Tel: (0222) 487299 
• Have Pye PF2UB UHF Tx/Rx in excellent 
condition, complete with mic/speaker antenna, 
new battery, plus leather carrying case. Swap for 
Tandy Pro22, or signal R528 h/held scanner. Tel: 
(0207) 544342, after 7pm eves/weekends 

• Mains power unit for 1155 or 1155 with power 
unit fitted. Also RS-232C board for Tandy TRS80 
mod 1 computer modem and disc drives, word proc 
discs, anything for Tandy to help a beginner get 
started. Tel: (0977) 797063 
• Has anyone a Racal crystal calibrate they would 
sell an old aged pensioner, who is quite willing to 
pay a reasonable price. Please ring after 6pm, any 
day. Tel: (0303) 76230 Robert Boughton 
II Sony ICF2001D Ax service manual or full circuit 
diagram and info needed. Photocopy will do fine. 
All costs reimbursed. Please call Steve • on (0473) 
54405 evenings or (0473) 643367 office hours 
III Anything aeronautical — instruments, charts, 
manuals, etc. Godfrey G4GLM, 63 The Drive, 
Edgware, Middlesex HA8 8PS. Tel: 01-958 5113 
• Grundig Satellit 1400, 3400 professional com-
munication Rx. Similar Ax considered but in any 
case must be in Al condition. Trade will probably 
have to be done by post as I live in the back of 
beyond! If you can help please write to Victor 
McKaig, 15 Islandranny Road, Bushmills, Co 
Antrim, N Ireland BT57 8YE 
• Pilot PAL radio RDF marine receiver, VHF, Hi, 
Lo, etc. With handbooks and carry case circa 1960s. 
Please advise of price wanted. Can collect 200 mile 
radius. M E Mickels, 3 Gorslas North, Cornelly, 
Bridgend, Mid Glam. Tel: (0656) 745527 
• Instruction manual/circuit diagram (or copy of) 
for Binatone Phonecorder DeLuxe 3900. Will pay 
costs incurred. Please telephone Leeds (0532) 
866897 
• Short wave receiver for less than £100. Any age 
or make, so long as it performs. Please write or 
phone Mike, 3 Cedar Road, Weybridge, Surrey 
KT13 8NY. Tel: (0932) 45364 
II Operating  instructions  for  Yaesu  FC301 
antenna tuning unit — photocopy will suffice. 
Circuit diagram for same would also be appreci-
ated. Contact John GOGPA QTHR, ex G6UGU on 
Doncaster (0302) 841530. Your price paid 

FREE CLASSIFIED AD ORDER FORM 

Send to: Radio & Electronics World Classified Ads-Sovereign House Brentwood • Essex • CM14 4SE 
Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate 
sheets for second and subsequent ads 

For Sale  0  Wanted   

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

Name/Address 
Postcode/Telephone 

USE SEPARATE SHEET FOR MORE WORDS 

Ensure that you have included your name and address, and/or telephone number 

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements. 
We reserve the right to exclude any advertisement. 
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Radiotelephones, Terminal Units, Test 
Equipment, Ex-RAF Radar and 
Instruments. 

Forward £1.00 PO (Refundable on first purchase for list') 

Address to: 

Brent Electronics & Comma 
49 Seaview Street, Cleethorpes 
South Humberside DN35 8EU 
Tel: 0472 690383 

RF DEVICES AT ROCK 
BOTTOM PRICES! 

Nobody beats us! 
Over 30,000 RF devices at low prices 

REPLACEMENT RF TRANSISTORS 
MRF454 HF/SSB 80W  £20.00 
MFR450 HF/SSB 50W  £11.60 
MRF238 VHF/FM 25W  £12.80 
MRF475 HF/SSB 20W  £2.99 
2SC1969 HF/SSB 18W  £2.50 
2SC2043/1307 HF 16W  £2.00 
2SC1947 VHF 3.5W  £7.60 
2SC1946A VHF 32W  £14.30 
BLW 60R HF/VHF 50W (Special)  £7.50 

REPLACEMENT RF POWER 
MODULES 

M57704/SAU3 UHF 15W  £36.00 
M57712/37 SAV7 VHF/FM 25W  £39.00 
M57713/SAV8 VHF/SSB 15W  09.00 
M57718/SAU4 UHF/SSB 15W  £49.00 
M57719 VHF/PMR 15W  £29.00 
M57727 VHF/SSB 38W  £45.00 
M57749/SAU11 934/FM 7W  £29.00 

Send £1.00 p&p or SAE for full list 
All prices inc. VAT 

Many Ic's and other types In stock 

RAYCOM LTD 
DEPT AR 584 HAGLEY RD WEST 

QUINTON BIRMINGHAM 
B68 OBS 

021 421 8201-3 
3:  (24hr answer phone)  PO 

BEAM VIDEO 
Throughout the house on Channel 36. 
Price £10.50 + P&P 50p. Phone for leaflet: 

Electronic Mailorder A 
62 Bridge Street, Rarnsboftom 

Lance BLO 9AG 
Tel: 070682-3036 (24hrs) 

ETESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 
Tel: (0253) 885107 

Open: 9.30am - 12.30. 1.30 - 5.30. Closed Wed & Sun. 

Electronic Component Specialists. 

A wide range of electronic components. IC's. capacitors. 

transistors, resistors, plugs and sockets etc 

SPECIAL OFFER 

110 

NEW UNUSED 
Marconi Automatic Amplitude Analyser Type 6500 
Inc': Coupler. Divider, Bridge and Detector 
Connector, Price Ex Factory: £14193.00 

Willing to sell to best offer or exchange for 2 GHZ 
Spectrum Analyzer 

Please contact: 

Panorama Ltd 
POD 22795, Tel-Aviv 61227, ISRAEL 

Tel: 03-217053 
Telex: 361360 ASTOM IL ATT: 0430 

FAX: 972.3.236926, 245242 ATT: 0430 

WORKSHOP SERVICE MANUALS 
Thousands stocked. Most makes, models, 
types, audio, TV, video test, amateur etc. LSAE 
enquiries/quotation and FREE review/price 
lists with details of our unique repair and data 

guides, from valves to videos. 

MAURITRON (REW), 
8 CHERRY TREE ROAD, 

CHINNOR, OXON, 0X9 40Y 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, Glenrothes, cfp Fife KY7 SDP 
Tel: 0592 756982 
Open. Tues-Sat 9-5 

Quality secondhand equipment in stock. Ful 
range of TRIO goodies. Jaybeam - Microwave 

Modules - LAR. 

AGRIMOTORS 
MERTON CB AND RADIO CENTRE 

MERTON GARAGE AND POST OFFICE, MERTON. 
Nr OAKHAMPTON, DEVON EX20 3DZ 

OPEN 6 DAYS 9-6 LUNCH 1-2pm 
(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

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 
Est Over 10 years 

 £7.00 
 £15.00 

 £7.00 
Audio oscillators 20k cycle valve  £40.00 

MALDON TRANSFORMERS 
134 London Road, Kingstoreon•Thames 

Surrey. Tel: 01.546.7534 

EXTRACTOR FANS 5 square boxer type 
Motors 12v dc reversible geared 40rpm 
Power packs 5- 5 at 12v dc 

Radio& 
Electronics 
rho communknaons and OR:honks mogarine World 

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. 

SMALL 
ADS 

• i u m mum mom mmusim m mosim m muil m m mooss mmium m g 
I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM  II 

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

PLEASE RESERVE  centimetres by  columns 

• FOR A PERIOD OF 1 issue   3 issues   

I COPY enclosed  I]  to follow 

PAYMENT ENCLOSED:   

I CHARGE TO MY ACCOUNT 

I COMPANY   
I ADDRESS   
SIGNATURE  TELEPHONE   
•   

II • • • •  m m Num • • • • • imm m mi • mum m m • is m m g 

I E 

6 issues  El  12 issues  Li  II 

 , Cheques should be made payable to 
I Radio & Electronics World. Overseas 
I payments by International Money Order 
Credit Card 

CREDIT CARD 
EXPIRY DATE 

I  
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RADIO ENGINEER WANTED 
Due to an ever increasing range of 
ICOM products, we are now looking to 
expand our service department. 
Prospective candidates should have a 
sound  background  in  radio  and 
computer servicing techniques. They 
will  be  involved  in all  aspects of 
servicing using modern test equipment 
in extensive workshops at our main 
office. 
If you are interested in joining our 
expanding company please contact us 
at the address below. 

ICOM (UK) LIMITED 
Unit 9 Sea Street 
Herne Bay, Kent CT6 8LD 

TEL: (0227) 363859 CID ICOM 

FREE MEMBERSHIP to a new national 
electronics club. For details and a free 
pack of components worth over £10 send 
only £1 p&p to Dept REW, Woodside, 
Dowsett Lane, Ramsden Heath, Billericay, 
Essex CM1 1 1JL 

ilea Working in 
Education 

HACKNEY COLLEGE 
Keltan House, Dalston Lane, 
E8 1LT. Tel: 01-985 8484 
ext 206. 

Electrical 
Engineering 
Technician 
£9813-11,529 inc. 

Grade 6. Responsible for the 
provision of a technician service 
within the Electronics 
Laboratories at the Keltan 
House site of the College, 
Duties include setting out 
equipment and ensuring its 
correct operation, and 
establishing security of 
equipment in the laboratory. 

GRADE 6: Applicants 
should have at least ONC, 
OND, BTEC/TEC Higher 
Certificate, Advanced City & 
Guilds or equivalent 
qualifications in appropriate 
subjects, plus a minimum 
9 years relevant experience 
(including training). 
Closing date: 26th June 1987. 

For further details and an 
application form, write to or 
telephone the college/school. 
Completed forms should be 
returned to PER /PS5B, 
Room 336a, The County Hall, 
London SE1 7PB. 

Inner London 
Education 
Authority 
ILEA IS AN EQUAL 

OPPORTUNITY EMPLOYER 

Service Sheets from £2.50/1sae ctv/mus-c/combis 

£3.50/1sae. Sae Newnes & TV Technic books in 
stock. Thousands service & repair manuals. 

SAE Free review/Pricelists. 

IS (RENY) 76 Church Street, Larkhall, 
(0898 883334), Lanarkshire 

G4 DXX 
Video Electronics 

For loom, Dray, Wells, DAIWA, Datong. N934 MHz 
equipment, logbooks, 
rotators, cable, etc. 

OPEN 9-5pm, Closed Wednesdays 
141 Lancaster Road, Morecombe, Lancashire LA4 SQJ 

Phone: (0524) 418873 

WE'RE OFF AGAIN! 
TO THE BIGGEST MOBILE RALLY IN THE SOUTH OF 
ENGLAND SUNDAY 12TH JULY 1987 FROM 10AM TO 4PM 
AT THE BRIGHTON RACE GROUND. HUGE "BRING & BUY" 
STALL. 20,000 SOFT. UNDER COVER EXHIBITION AREA. 

PLUS ATTRACTIONS FOR THE XYL AND CHILDREN AND 
RESTAURANT FACILITIES, THE RALLY WHICH CATERS 
FOR THE WHOLE FAMILY. TALK-IN ON S22 AND 3.5MHZ. 
ADMISSION £1. CHILDREN FREE IF ACCOMPANIED BY AN 
ADULT. FURTHER DETAILS RING' 

0903 200572 EVENINGS 

THE SCIENTIFIC WIRE COMPANY 
511 Forest Road, London Eli. Telephone 01-531 1568 

ENAMELLED COPPER WIRE 
SWG  lib  80z  Soz  20z 
8 to 34  3.63  2.09  1.10  0.88 
35 to 39  3.82  2.31  1.27  0.93 
40 to 43  6.00  3.20  2.25  1.61 
44 to 47  8.67  5.80  3.49  2.75 
48  15.96  9.58  6.38  3.69 

SILVER PLATED COPPER WIRE 
14 to 30  9.09  5.20  2.93  1.97 

TINNED COPPER WIRE 
3.97  2.41  1.39  . 14 to 30 

Fluxcore 
Solder  5.93  3.25  1.82  0.94 

Please add 15% VAT. Orders under £2 add 20p. 
SAE for list of copper and resistance wire. 

Dealer enquiries welcome. 

0.94 

JAPANESE Ic's (PART OF OUR RANGE) 
AN301 £3.50. AN7140 £2 20. AN7145 £195, AN7146 £220. BA532 £160 
6A536 £2.40. HA1377 £220. HA1398 £275. HA13001 £2.95. LA4460 £1 80. 
LA4461 £1 80 LA4507 £4 25, LC7137 £2.75. M51515 £2 50, M51517 £2 80. 
MB3705 Eta°. MB3712 E 1 .50, M83722 E350. MB3730 E2.50. MB3731 £3.50. 
MB3756 £2 60. MB8719 £3.85. 57K461 £7 50. 5T0463 £8.40. TA7205AP 
£1.00. TA7222AP £1,3a TA7229 £3.25. TA7240 E2.95, TA7607 £2 95. TA7614 
£2 75, TA7628 C2.95. TA7640 £1.75. UPC575 £1 00. UPC1001 £220 
UPC1031 £195. UPC1158 95p. UPC1181 £1,10, UPC1182 £1 10 UPC1185 
£260. UPC1188 £2.75. UPC1230 £2S0. UPC1277 £2 75. UPC1365 £360 
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWELL 16 PADDINGTON GREEN LONDON W2 1LG 
OPEN MON-FRI 10A11-5PM, SAT 9AM.12 NOON. 

TELEPHONE: 01 723 9246 
ACCESS/VISA. TELEPHONE ORDERS ACCEPTED OVER £5.00 

COUNTY 
GUIDE 

G.W.M. RADIO LTD 
40/42 Portland Road, Worthing, 
Sussex. Tel: 0903 34897 

Constantly changing stock of interesting items for 
callers. Receivers, test equipment. components etc. 

Pye pocketfone PF1 TX units with battery and circuits 
£12 inc p&p. Ex Bt meters. Type Tester SA 9083 
5V/50V/250V DC 250V Ac/50mA/5A DC. Low and high 

ohms run from 2AA batts £9 inc p&p. Type 2 12D 19 
ranges 1-250V DC. 1-10,000.V AC -3 ohms ranges plus 

0.05-1A DC, 20K ohms/V DC, 1K ohms/V AC £13 inc p&p. 
Type 3 SA 9083/14 electronic 5/50/250 DC .05/0.5/5A DC 
250V AC. 310w ohms amd 1M ohm range £16 inc p&p. All 
meter movements checked and supplied with leather 

case and jap leads. 

KITS, C.W. PRACTICE OSC 
A2A Boxed £4.75p, 13.8V/10-25A psu Kit, £25 & £35 
C.W./RTTY Software Prog. Filter Kit, Boxed £12.50p. 
R.E.W. Projects, ICS, Caps. Res. Coils etc. 

Details SAE to: F.J.P. Kits, Components 
Hednesford, Staffs WS12 5AF. Phone 054354487 

All VAT inc prices. Min P/P 35p Min Order £1. 

*PSSS... 
ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

RATES 
BOXES ad sixes 
20mm x 59mm single 
40mm x 59mm double 

Total  Ad space 
prepayment  single 
rates  double 

3 issues 
£47.00 
04.00 

6 issues 
£.88.00 
£176.00 

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM 

TO: Radio & Electronics World • Sovereign House  Brentwood • Essex 

CM14 4SE  England • (0277) 219876 

print your copy here   

12 issues 
£158.00 
£316.00 

NUMBER OF INSERTIONS REQUIRED 

Single County Guide  3  £47.00  6  £8800. 11  12  £158.00.... E 
Double County Guide  3  £9400. 11  6  £176.00.  12  £316.00....0 

PAYMENT ENCLOSED 
Cheques should be made payable to Radio and 
Electronics World. Overseas payments by Internatio-
nal Money Order 

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

Registered No 2307667 (England) 
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ADVERTISERS INDEX 
Aerial Techniques  55 
AKD  29 

Bi-Pak   14 
J Bull  67 

Cirkit   65 
P M Components   

Display Electronics 

lcom  6,7 

Keytronics  15 

Matmos/Computer App  21 
Mendascope  52 

Radio &_ 
Electronics 
DISPLAY AD RATES 
depth m m x width m m 

61 x 90 

128 x 90 or 61 x 186 

128 x 186 or 263 x 90 

263 x 186 

263 x 394 

ad space 

Vepage 

1/4  page 

92 page 

1 page 

double page 

MGR Services  36 

Brian Reed  29 

Sage Audio  52 
Service Trading  44 
Sherwood Data  21 

16,17 Smith Elec  52 
Specialist Semi Conductors 68 

 56, 57 Stewart of Reading  52 
Super Alpha Electronics  37 
C R Supply  29 

West London Comm  40 
R Withers   2 

Xen-Electronics  55 

ADVERTISING RATES & INFORMATION 
series rates for consecutive insertions 

1 Issue 3 issues 6 issues 12 Issues 

£91.00 

£160.00 

£305.00 

£590.00 

£1140.00 

£86.00 

£150.00 

£290.00 

£560.00 

£1070.00 

£82.00 

£145.00 

£275.0Q 

£530.00 

£1020.00 

£73.00 

£125.00 

£245.00 

£475.00 

£910.00 

COLOUR AD RATES 
colour rates 
exclude cost 

of separations 
series rates for consecutive insertions  

depth m m a width m m  ad space 1 issue 6 Issues 12 Issues 3 Issues 

128x 186 or 263 x 90  1,5 page 

297 x 210  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 220( 
Facing Matter  15% extra 

DEADLINES 
issue 

Dates affected by public holidays 

colour & mono proof ad mono no proof and small ad mono art work on sale thurs 

Aug 87   

Sept 87 

Oct87 

Nov87 

11Jun 87   

 16Jul 87   

 13Aug 87   

 10Sep87   

17Jun 87  19Jun 87  9Jul 87   

22Jul 87  24Jul 87  13 Aug 87 

19 Aug 87  21 Aug 87  10Sept87 

16 Sep 87  18Sep 87  8 Oct 87   

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 it 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 lust send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

Printed — web-offset  Overseas payments by International Money Order. 
PAYMENT  Commission to approved advertising agencies is 
Above rates exclude VAT  10%. 
All single insertion ads are accepted on a pre-
payment basis only unless an account is held.  CONDITIONS 
Accounts will be opened for series rate advertisers  10% discount if advertising in both Radio & 
subject to satisfactory credit references.  Electronics World and Amateur Radio. A voucher 
Accounts are strictly net and must be settled by  copy will be sent to Display and Colour advertisers 
publication date.  only. 

Ads accepted subject to our standard conditions. 
FOR FURTHER INFORMATION CONTACT  available on request. 
Radio & Electronics World. Sovereign House. Brentwood, Essex CM14 4SE. 
102771 219876 
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£1 BAKERS DOZEN PACKS 
Price per pack is £1.00.• Order 12 you 
may choose another free. Items 
marked (sh) are not new nut 
guaranteed ok. 

1  5 - 13 amp ring main junction boxes 
2  5 - 13 amp ring main spur boxes 
4  5 - surface mounting 
5.  3 - electrical switches, white flush mounting 
7  4 - flex line switches with mono 
9  2 - mains transformers with 6V lA secondaries 
10  2 - mains transformers with 126 3A secondaries 
11. 1 - extension speaker cabinet for 63" speaker 
13  12 - glass reed switches 
11 2 - ultrasonic transmitters receivers with circuit 
19  2 - light dependent resistors 
25  4- wafer switches - 6p 2 way, 4p 3 way, 2p 6 way, 2p Sway, 1p 

12 way small one hold fixing and good length  spindle your choice 
28. 1 - 6 digit counter mains voltage 
30  2 - Nicad battery chargers 
31  1 - key switch with key 
33. 2 - aerosol cans of ICI Dry Lubricant 
34. 96 - 1 metre lengths colour-coded connecting wire 
39. 1 - long and medium wave tuner kit 
41. 8 - rocker switch 10 amp mains SPST 
45. 1 - 24 hour time switch mains operated Is h.) 
49.  10 - neon valves - make good night lights 
50  2- 12V DC or 246 AC, 3 CO relays 
51. 1 - 12V 2 CO miniature relay very sensitive 
52. 1 - 12V 4 CO miniature relay 
54. 10 - rows of 32 gold plated IC sockets (total 320 sockets) 
55. 1 - locking mechanism with 2 keys 
56. 1 - miniature uniselector with circuit for electric jigsaw puzzle 
60  - ferrite rods 4" x 5/16" diameter aerials 
01. 4 - ferrite slab aerials with L & M wave coils 
63. 1 - Mullard thyristor trigger module 
66  1 - magnetic brake - stops rotation instantly 
67. 1 - low pressure 3 level switch can be mouth operated 
69 2 - 25 watt pots 8 ohm 
70. 2 - 25 watt pats 1000 ohm 
71. 4 - wire wound pots - 18, 33, 50 and 100 ohm your choice 
77. 1 - time reminder adjustable 1-60 miss clockwork 
85  1 - mains shaded pole motor  stack - ; shaft 
89. 1 - mains motor with gear box 1 rev per 24 hours 
91. 2- mains motors with gear box 16 rpm 
96. 1 - thermostat for fridge 
98. 1 - motorised stud switch (s .h ) 
101. 1 - 23 hours delay switch 
103. 1 - mons power supply unit - 66 DC 
104 1 - mains power supply unit -436 DC 
107 1 - 5" speaker size radio cabinet with handle 
112. 1 - heating pad 200 watts mains 
114. 1 - 1W amplifier Mullard 1172 
115. 1 - wall mounting thermostat 24V 
118. 1 - teak effect extension 5" speaker cabinet 
120. 2 - p c. boards with 2 amp full wave and 17 other recs 
121. 4 - push push switches for table lamps etc. 
122. 10 - mtrs twin screened flex white p.v c. outer 
124 25 - clear plastic lenses 1,f diameter 
127. 4 - pilot bulb lamp metal clip on type 
128. 10- very fine drills for pcbs etc. 
129. 4 - extra thin screw drivers for instruments 
132. 2 - plastic boxes with windows, ideal for interrupted beam switch 
134. 10 - model aircraft motor - require no on/off switch, just spin to 

start 
137. 1 - 63" 4 ohm 10 watt speaker 
142. 10 - 4 BA spanners 1 end open, other end closed 
145 2 - 4 reed relay kits 36 coil normally open or c/o if magnets added 
146 20 - pilot bulbs 6.56.3A Philips 
154. 1 - 126 drip proof relay - ideal for car jobs 
155. 3 - varicap push button tuners with knobs 
169. 4 - short wave air spaced trimmers 2-301 
172. 10- 126 6W bulbs Philips m.e.s. 
178. 3 - oblong amber indicators with lillouts 126 
180. 6 - round amber indicators with xenon 240V 
181. 100 - p.v.c. grommets  hole size 
182. 1 - short wave tuning condenser 50 pf with ;" spindle 
184. 1 - three gang tuning condenser each section 500 pf with trimmers 

and good length 43" spindle 
188. 1 - plastic box sloping metal front, 16 x 95mm average depth 

45mm 
193. 6- 5 amp 3 pin flush sockets brown 
195. 5 - B.C. lampholders brown bakelite threaded entry 
196. 1 - in flex simmerstat for electric blanket soldering iron etc. 
197. 2 - thermostats, spindle setting - adjustable range for ovens etc. 
199. 1 - mains operated solenoid with plunger 1" travel 
200. 1 - 10 digit switch pad for telephones etc. 
201. 8 - computer keyboard switches with knobs, pcb or veto mounting 
206. 20 - mtres 80 ohm, standard type co-ax oft white 
211. 1 - electric clock mains driven, always right time - not cased 
216. 1 - stereo pre-amp Mullard EP9001 
232. 2 - 12V solenoids, small with plunger 
236. 1 - mains transformer 96 1 amp secondary C core construction 
241. 1 - car door speaker (very flat) 63" 15 ohm made for Radiomobile 
241. 2 - speakers 6" x 4" 4 ohm 5 watt made for Radiomobile 
243. 2- speakers 6" x 4" 16 ohm 5 watt made for Radiomobile 
244. 1 - mains motor with gear-box very small, toothed output 1 rpm 
245. 4 - standard size pots, 3 meg with dp switch 
249. 1 - 13A switched socket on double plate with fused spur 
266. 2 - mains transformers 96 ;A secondary 
261. 1 - mains transformers 151/l1A secondary p.c.b. mounting 
291. 1  ten turns 3 watt pot ; spindle 100 ohm 
296. 3  car cigar lighter socket plugs 
298. 2  15 amp round pin plugs brown bakelite 
300. 1  mains solenoid with plunger compact type 
301. 10  ceramic magnets Mullard 1" x 3/8 x 5/16 
303. 1  12 pole 3 way ceramic wave charge switch 
305. 1  tubular dynamic microphone with desk rest 
308. 1  T.V. turret tuner (black & white T.V.) 
310. 2  men thermostats 
313. 5  sub miniature micro switches 
316. 1  round pin kettle plug with moulded on lead 
453. 2- 21in. 800hm loudspeakers 
454. 2- 2 in. 8ohm loudspeakers 
463. 1 - mains operated relay with 2 sets c/o contacts 
464. 2 - packets resin filler/sealer with cures 
465. 3- 5A round 3 pin plugs will  item 193 
466. 4 - 7 segment I.e.d. displays 
470. 4 - pc boards for stripping, lots of valuable pans 
473. 1 - 5" 4ohm speaker with built in tweeter Radio mobil 
480. 1 - 3A double pole magnetic trip, saves repairing fuses 
498. 4 - 1000uf 256 axial electrolytic capacitors 

PO WERFUL MOTOR (2 in stack) fitted with 
gearbox with final speed 60 r.p.m. Mains operated. Suitable 
to operate garage doors etc. Price f4.00. Our ref. 4P15. 

CAR STARTER/CHARGER KIT 
Flat Battery' Don't worry you will sten your car in a few minutes 
with this unit - 250 watt transformer 20 amp rectifiers, case and all 
parts with data £17.50 post 12 

VENNER TIME SWITCH 
Mains operated with 20 amp switch, one 
on and one off per 24 hrs repeats daily 
automatically correcting for the 
lengthening or shonening day. An 
expensive time switch but you can have it 
for only £2.95 without case, metal case 
- £2.95. adaptor kit to convert this into 
a normal 24hr time switch but with the 
added advantage of up to 12 on/offs per 
24hrs This makes an ideal controller for 

Ex-Electricity Board  the immersion heater Price of adaptor kit 
 ed 12 moon's.  is f2.30. 

SOUND TO LIGHT UNIT 

Complete kit of parts of a three channel sound to light unit 
controlling over 2000 watts of lighting Use this at home if you 
wish but it is plenty rugged enough for disco work The unit is 
housed in an attractive two tone metal case and has controls for 
each channel, and a master on/off. The audio input and output are 
by ;" sockets and three panel mounting fuse holders provide 
thyrostor protection A four pin plug and socket facilitate ease of 
connecting lamps Special price is £14.95 in kit form. 

12 volt MOTOR BY SMITHS 
Made for use in cars, etc these are very 
powerful and easily reversible. Size 
3 long by 3" dm. They have a good 
length of ;" spindle - 
1/10 hp £3.45 
1/8 hp £5.75. 1/6 hp £7.50 

25A ELECTRICAL PROGRAMMER 
Learn in your sleep Have radio playing and kettle 
boiling as you wake - switch on lights to ward 
off intruders - have a warm house to come home 
to. You can do all these and more. By a famous 
maker with 25 amp on/off switch. A beautiful 
unit at £2.50 

THIS MONTH'S SNIP 
3" floppy disc drive unit plug in and with all electronics. 
Japanese made. brand new. We are told that this is suitable 
for use with the BBC, Commodore, Amstrad and most other 
popular computers, and we supply with technical information. 
Spacial snip price £29.50 including post and VAT.   

12V BATTERY OPERATED SIREN 
(Or you can work this off a 24V transformer) Makes a :Mang noise, will frighten 
away any ntrudet Japanese made one 50p each, 2 loft. ref R0106 American, 
storage scaled but unused and guaranteed perfect only 20p each, blot f1. ref E10221. 

WONDERFUL BREAKDO WN VALUE - 
HAND HELD STEREO UNIT 
Contains two beautiful mrniature moving coil loud speakers These could also be used as 
mocrophones, also contains many other useful parts including mini stereo amp, 
transistors. condensors, rocker thatches etc etc louse this as a personal analrfrer 
mph, add a stethoset, only EL ref 6029 

SPIT MOTOR 
Powerful mans operated induction motor writ gearbox attached Shah has square hole 
*filch goes very easy coupling and quick release if requrred Shah speed 5rpm. Price CS, 
ref 5PS4 

NICKEL CADMIUM RECHARGEABLE 
BATTERY 
The high capacrly 14 Anks-bourl '0'-sue £2 each Our ref 2P141 

20V-0-20V lA MAINS TRANSFORMER 
Upright mounting Primary thermal cutout to interrupt the bath  xi trennonnft 
overheats. Plicef2.t.f 2P138. 

4 BOOKS FOR  1 
Book 1 describes the Mulled Unna amplrfxx and gwes details of a suitable ohne. 
Boar 2 describes several useful pieces of test equesnent witch could be quite candy 
constructed Boar 3 is electronic promos Book 4 describes short were mown which 
can he easily constructed and is intended for rranly begrnners Ow ref 130400 

TRANSFORMER IN WATERPROOF METAL 
CASE 
240 5A output Ideal for garden lighting m to operate pond pump etc Case has cable 
glands for mans in and low voltage output leads Price E5 plus Cr post, ref 5P88 

MAINS RELAY 
With transparent plastic cover Could be pot or clip mounted. has single 8-104 c/o 
contact Real bargain 2 for El, ref B0186 

PANEL METERS 
Engraved vu, approximately If' equate. lummate these from behind and you will haw a 
really super looking panel Real bargain 2 for El. ref B0366 

TRANSMITTER TUNING CONDENSOR 
160pf male for a wry famous RAF transmitter. only El each. Unused but mounting 
brackets will need. be of cleaning up due to storage Ow ref 80424 

MAGNETIC READ/ WRITE UNIT 
A 'cad/write head mounted on a thumb operated lever is made to traverse rnagnetuable 
paper The paper is held between top and bottom rollers which cal be spun for 
localisation of the wrrtten message - new end unused only ft each, 80383 

IONISER KIT 
Refresh your home, office, shop. work room, etc. with a 
negative ION generator. Makes you feel better and work 
harder - a complete mains operated kit which we 
guarantee is ten times more powerful than other popular 
kits. Price includes case and instructions. £9.50 plus 
£2.00 post. 

TELEPHONE BITS 
Master socket (has surge arrestor - ringing condenser etc) and 
takes &T. plug   £3.95 
Extension socket   £2.95 
Oval adaptors 12 from one socket)   £3.95 
Cord terminating with B.T. plug 3 metres   £2.95 
Kit for convening old entry terminal box to new B.T. master socket. 
complete with 4 core cable, cable clips and 2 BT extension 
sockets     £11.543 
100 nous 4 core telephone cable    £13.50 

J & N BULL ELECTRICAL 
Dept RE, 250 PORTLAND ROAD, HOVE. 

BRIGHTON, SUSSEX BN3 5CIT 
MAIL ORDER TERMS: Cash. P.O. or cheque with order. Orders 
under £20 add CI service charge Monthly account orders accepted 
from schools and public companies. Access & B/card orders 
accepted. Brighton 0273 734648. Bulk orders: write for quote 

£2 POUNDERS* 
2P2 -Wall mounting thermostat, high precision with mercury switch and 

thermometer 
2P3 -Variable and reversible 8-12v psu for model control 
2P4 -24 volt you with separate channels for stereo made for Mullard NIL(% 
2P6 -100W mains to 1156 auto-transformer with voltage tappings 
2P8 -Mains motor with gear box and variable speed selector Series wound so 

suitable for further speed control 
2P9 -Time and set swifts!, Boxed, glass fronted and with knobs Controls up to 

15 amps Ideal to program electric heaters 
2P10 -12 volt 5 amp mains transformer 
2P12 -Disk or Tape precision motor - has balanced rotor and is reversible 230v 

mains operated 1500 rpm 
2P14 -Mug Stop kit - when thrown emits piercing squawk 
2P15 -Interrupted Beam kit for burglar alarms, counters. etc 
2P17 -2 rev pr minute mains driven rI10101, ideal to operate mirror ball 
2P18 -Liquid/gas shut off valve mains solenoid operated 
2P19 -Disco switch-motor drives 6 or more 10 amp change over micro switches 

supplied ready for mains operation 
2P20 -20 metres extension lead, 2 core - ideal most Black and Decker garden 

tools etc 
2P21 -10 watt amplifier, Mullard module reference 1173 
2P22 -Motor driven switch 20 secs on or off after push 
2P26 -Counter resettable mains operated 3 digd 
2P27 -Goodmans Speaker 6 inch round &ohm 12 wan 
2P2B -Drill Pump - always useful couples to any make portable drill 
2P31 -4 metres 98 way interconnecting wire easy to strip 
2P32 -Hot Wire amp meter - 43 round surface mounting 0-104 - old but 

working and definitely a bit of history 
2P34 -Solenoid Air Valve mains operated 
2P38 -200 R.P.M Geared Mains Motor I" stack quite powerful, definitely large 

enough to drive a rotating aerial or a tumbler for polishing stones etc 
2P43 -Small type blower 01 extractor fan, motor inset so very compact, 2301 
2P46 -Our famous drill control kit complete and with prepared case 
2P49 -Fire Alarm break glass switch in heavy cast case 
2P51 -Stereo amplifier, 3w per channel 
2P55 -Mains motor, extra powerful has 1 i" stack and good length of spindle 
2P62 -1 pair Goodmans 15 ohm speakers for Unilor 
2P64 -1 five bladed fan 63" with mains motor 
2P66 -1 2Kw tangential heater 115v easily convertible for 2301 
2P67 -1 12v-0-12v 2 arnp mains transformer 
2P68 -1 15v-0-15v 2 atop mains transformer 
2P69 -1 250v-0-258, 60 mA & 86.3v 5A mains transformer + 50p post 
2P70 -1 EN .I. tape motor two speed and reversible 
2P72 -1115v Muffin fan 4"c 4" approx. Is h 
2P75 -1 2 hour timer, plugs into 130 socket 
2P82 9v 0 9v 2 amp mains transformer 
2P84 -Modem board with press keys for telephone redialler 
2685 -20v-0-20v 30 Mains transformer 
2P88 -Salome 24 la time switch 20 amp (s.h.) 
2P139 -120 mm time switch with knob 
2P90 -90 mm . time switch with edgewise engraved controller 
2P94 -Telephone handset for EE home telephone orcuit 
2P95 -130 socket on satin chrome plate 
2P97 -mains transformer 24V 20 upright mounting 
2P98 -20m 4 core telephone cable, white outer 
2P99 -500 hardened pin type staples for telephone cable 
2P101 -156 mains transformer 4/1 upright mounting 
2P105 -capillary type thermostat for air temperature with c/o switch 
2P108 -mains motm with gear box giving 11Orpm 
2P109 -5" wide black adhesive pvc tape 33m, add ft post if not collecting 

OVER 400 GIFTS 
YOU CAN CHOOSE FROM 

There is a total of over 400 packs in 
our Baker's dozen range and you 
become entitled to a free gift with each 
dozen packs. 
A classified list of these packs and 

our latest "News Letter" will be enclosed with your 
goods, and you will automatically receive our next 
news letter. 

£5 POUNDERS* 
5P1  12 volt submersible pump complete with a tap and switch, an ideal 

Caftan unit 
5P2  Sound to light kit complete in case suitable for up to 750 watts. 
5P6  126 alarm bell with heavy 6" gong, sortable for outside if protected from 

direct rainfall. Ex GPO but in perfect order 
5P12 Equipment cooling for - mini snail type mains operated. 
5PI5 -Uniselector 4 pole, 25 way 50 volt cot 
5P18 -motor driven water pump as fitted to many washing machines 
5P20 -2 kits, matchbox size, survedance transmitter and FM recover 
5P23 -miniature lam 23" wide) tangential blow heater, 1 i2kw 
5P24 -ihp motor, ex computer, 2300, mains operation 1450rpm. If not collect 

add £3 post 
5E25 -special effects lighting switch. Up 5s6 channels of lamps can be on or off 

for varying time periods 
5P27 -cartridge player 126, has high quality stereo amplifier 
5P34 -246 5A toroidal mains transformer 
5P35 -modem board from telephone auto dialler, complete with keypad and all 

ICs 
5P37 -24 hour time switch, 2 on/offs and clockwork reserve, ex Elec Board 

loading up to 50A. Add £1 post 
5P41 -5" extractor fan, very quiet runner (s.h I. gntd 12 mths 
5P48 -telephone extension bell in black case, ex-GPO 
5P52 -mains transformer 260 10A upright mounting, add £2 post 
5P54 -mains motor with gear box, final speed 5rpm 
5P58 -Amstrad stereo tuner FM and LM AM 
5P60 -DC Muffin type fan 18 to 276, only 3W Brushless. 
5P61 -drill pump mounted on frame, coupled to mains motor 
5P62 -23kw tangential blow heater. add £1 50 post if not collecting 
5P73C high pressure mains operated gas or water valve with tube connector 

suitable soldering 
5P74 6rpm 60W M31115 010101 and gearbox with instant stop 
5P79 30rpm 80 watt mains driven motor with gearbox 
5P82  25rpm mains 60w motor with gearbox 
5P84  delay time switch, adjust 0-20 seconds 
5P69  light box size 14" x 121 or circuit tracing pch's. Add £3 for postage 

and packing 
5P72  turntable for vdu or scope 
5P81  stepper motor bi-directional, 7.5 steps 12-14V cod 
5PI36  mains transformer with 20 100Y lA secondaries Add El 50 post 
5P88  246 50 mains transformer in waterproof case, ideal for garden 

phting, pond pump etc 

LIGHT CHASER KIT motor driven switch 
bank with connection diagram, used in 
connection with 4 sets of 'Ernes lights 
makes a very eye catching display for 
home, shop or disco, only £5 ref 5P56. 



f  E E.! 
Biofeedback/Lie detector Kit 

Consists of: 
PRINTED CIRCUIT BOARD 

COMPONENTS 
FULL INSTRUCTIONS 

ckIng  and 
Send only £1 to cover pa ques  or  
postage, Please  make che   

postal orders pays em 
able to otape PGC. If you 

send coins, pleae sell  th  
to a piece of card to prevent them 
from bursting through the 

envelope. 

Only one kit per 
application. Otter applies 
only while stocks last. 

DON'T 
MISS If ni 

CT Ti :et e' I ACrencr ahNGi giClaFnda:rir?  n  
PGSend  NOW  to: 

Complete Parts Sets for Top Projects 
MAINS 
CONDITIONER 
FEATURED IN ETI, 
SEPTEMBER 1986 

It is astonishing how many 
people buy or build top-night 

eguipmeni and then 
connect a to a noisy spiky 
mains supply Rather 
like buying a Ferrari and 
trying to run it on paraffin. you might think Expecting 

crystal clear sound the poor music enthusiast ends 
up with a muddy confused mush, and feels that 
he has somehow been cheated Is this hi-ti' 

My music centre sounded lust as good' 
The domestic mains supply is riddled with 

SF intederence, noise, transient spikes. and 

goodness knows what else Computers crash. 
radios pap and crackle, tape recordings are spoiled 
and hi-ti sounds not guile right Why put up with 
it when the solution is so simple , The ETI mains 

conditioner is the lowest cost upgrade you will ever 
buy, and probably the most effective' 

Our approved pads Set consists 01 PCB, all 
components, toroid'. enamelled wire. fixing ties 

last res ponse VDR', and full instructions 

ETI MAINS CONDITIONER PARTS SET ONLY  £4.60! 
'Note: the toroid and VDR supplied are superior 
lathe types specified in the article 

TACHOMETER AND  
DWELL METER * ffr 
FEATURED IN ETI 
JANUARY 1987 

MOTORISTS QUIZ 
You are driving along the 
toad one day when the 
sound ol a horn makes you 
look behind The driver of a 
milk float is cursing you Or 
dnving so Slowly A whim later an invalid carriage 
overtakes you, and lust as you turn into your drive you 
hear a tractor dryer 'nutter At last I can get out of first 
geed 

Do you 
al Fit a £500 Pie-in-ear in-car stereo with digital flex, 
woofers and 24-band ramrlication , 

b, Buy a set of fluffy dice and sticker saying My Other 
cans a Macaroni 

ci Give your car in part exchange for a m.lk lloat tnva,d 
carriage tractor, 

ch Tune your engine 
The combined tachometer and dwell meter pans se' 

contains Case with battery compartments printed circuit 
board all components switches plug socket and test 
leads, battery connector lull inslruchons The answer to 
the quiz by the way is el Buy a bright red Lotus ESP,' 

TACHOMETER AND D WELL METER PARTS SET 

£12.90 ,p.,th terminals for external meteri 
£16.40 ocr seir eomamed 

MAINS 
CONTROLLER 
FEATURED IN ETI 
JANUARY 1987 

xiave you ever w.isdeied 
Wog's' du Aim  mese yompsiler 

P.t 
in contro say me aos The 
Speorebeen has earn YtL 
outputs what on earth can 
you control with a Tit L Output , 
A torch butb' 
Toe ETI Mains Controller iS a ddr lo rnanis interlace 

whicn allows you to controi 'cads or uo to 500W hoe, year. 
,rimouter cli ng oc curs On polp•coppier gives isOlatqr or 
at least? 5000 so the controller can he cornected to 
eri .rimenlai case., computers a. CO MM protects rn 
COmpiele sate', FpliOw your Computer intedace with a mains 
COMM... and yOu  reany in OuSineSS  autOrnalif 
Cunlrol . 
Tne mains controller connects directly lo most TTL 

famines without external components and can he driven by 
CMOS wits the addition ca a transistor and two resistors 
isuppliedi 
0011 mains 000trobel Parts set contains hign quality roil°, 

Coned PCB MOC302 , onto coupler power mac We 
is...ma mounting hardware and heemink compound all 
components inciuding snubber components for switching 
hductive Mails transistor and resistors for CMOS interlace 

MAINS CONTROLLER PARTS 

SET £620 

MATCH BOX 
AMPLIFIERS 
20 W Single IC parts set £6.50 

50 W Bridge Amplifier parts set £8.90 

L 165 V Power A mplifier IC, with data. £3.90 

LM2917 
EXPERIMENTER SET 
Consists of LM2917 IC special printed circuit warn a, 
detailed instructions with data and circuits lot eight 
different protects to build Can be used to experiment 
with the circuits in the Next Great Little IC feature 
fETI. December 1986, 

LM2917 Experimenter Set  £5.80 

[
Orders should be sent to Specialist Se miconductors .‘ 
at the address belOw including 60p towards postage 

and packing Please allow up to 14 days for delivery 

There is no telephone Service at the mo ment but all 

letters or requests for lists will be answered la! top 

Speed 0 you send SAE .) 

RUGGED 
PLASTIC 
CASE, 
suitable for mains conditioner 
and mains controller 

ONLY f1.35! 

POWERFUL AIR 
IONISER 
FEATURED IN ETI 
JULY 1986 

Inns have been described 
as vitamins of the air by 
the health magazines 
and have been credited 
wits everything from 
curing hay lever and 
asthma to improving concentration and putting an end 
to insomnia Although some of the claims may be 
exaggerated there is no doubt Mat ionised air's much 
cleaner and purer and seems much more invigorating 
than dead air 

The DIRECT ION ioniser caused a great deal of 
excitement when II appeared as a constructional proper., 
ETI Al last an ioniser that was comparable with 

(Setter tharCfl commercial products. was reliable. good 
to build  and tun Apart from the serious applications 
some of Inc suggested experiments were outrageous' 

We can supply a matched set ot pans. fully 
approved by the designer to build this unique project 
The set includes a roller tinned printed circuit board. 
66 canponents case mains lead and even the pans 
ter the tester According to one customer Me set costs 
'about a third of the price of the individual components 
What more can oe say? 

Instructions are  DIRECT ION 
included  PARTS SET £9.50 

Our best selling ioniser kit is 
now evadable with an elegant white case 

WHITE IONISER 
PARTS SET ONLY £9.80! 

FOUNDERS HOUSE RE Df3ROOK MONMOUTH GWENT 


