
PRODUCT NEWS  

GEC MODEM 
GEC Telecommunications 

has announced the release of 
the latest modem in its range 
of high performance pro-
fessional data communica-
tions equipment. 
Modem 9629 is designed to 

operate at up to 9600bit/s full 
duplex on 4-wire private cir-
cuits. Speeds of 7200 and 
4800bit/s are also selectable 
from the front panel or via the 
modem's V24 serial data inter-
face. 
Modem 9629's advanced 

digital signal processing 
receiver includes adaptive 

equalisation to dynamically 
match the modem to the line 
characteristics and provide 
the best possible perform-
ance on line. 

Full V54 test facilities are 
provided to enable the com-
plete data link to be tested 
and a comprehensive range 
of front panel indicators allow 
the modem and line condit-
ions to be monitored at a 
glance. 

GEC Telecommunications, 
PO Box 53, 
Coventry CV3 1HJ. 
Tel: (0203) 446331. 

MATHCAD OFFER 
MathCAD, a new software 

package which understands 
mathematics, was introduced 
some months ago by Math-
Soft International. 
Now mathematicians, 

engineers and scientists can 
try MathCAD for themselves, 
thanks to the introduction of a 
free mini MathCAD' system. 
The mini MathCAD system 

is functionally the same as the 
full MathCAD system with 
restrictions only being placed 
on printing, storing and the 
size of documents. Like the 
full MathCAD system, mini 
MathCAD understands 
mathematics. The user can 
enter equations and see them 
displayed with all of the 
special symbols and nota-
tions as if written on a 
notepad. Solutions are calcu-
lated automatically and the 
results may be displayed in 
tables or graphs. 
The mini MathCAD' system 

comprises a demonstration 
program to run through some 
of the MathCAD features, a 
tutorial to teach the basics 
and the MathCAD system. 
More than 50 built in func-
tions are available, from sim-
ple arithmetic to fourier 
transforms and calculus. 

MathCAD requires an IBM 
PC or compatible (512K RAM 
with CGA, EGA, Hercules or 
equivalent graphics). The full 
MathCAD system is available 
by mail order and costs £245 + 
VAT. 

MathSoft International Ltd, 
Freepost, 
Tamworth, 
Staffs B79 7BR. 
Tel: (0827) 86239. 

PCB PROGRAM 
CADsoft have introduced a 

new printed circuit board 
design program for the 
Amstrad range of computers. 
The program will operate 

on all Amstrad CPC compu-
ters without the need for 
expansion RAM. Draft or final 
quality printouts can be pro-
duced at 2:1 scale, using the 
Amstrad DMP2000 or any 
Epson compatible dot matrix 
printer. 
Single and double-sided 

boards up to 25 x 25 inches 
finished size can easily be 
accommodated, with up to 
4000 structures (pads or 
tracks) on each board. Four 
track widths and four pad 
sizes are available and can be 
freely mixed. 

The program costs £19.99 on 
tape and £21.99 on disc. 

CADsoft, 
18 Ley Crescent, 
Astley, 
Tyldesley, 
Manchester M29 7BD. 

FUN AND GAMES 
For the first time users of C 

compilers will be able to write 
their own games programs. 
Zorland, producers of 
Europe's best-selling C com-
piler, have launched a high 
quality, low priced Games 
Tool kit for £29.95. 

It includes three ready to 
play games (Chess, Backgam-
mon and the strategy game, 
Wan) and the full source 
code. There is also a 150-page 
manual, which explains how 
to write your own games of 
skill and strategy. 
Zorland has also brought 

out a Graphics Toolkit, 
similarly priced. 
The Graphics Toolbox 

includes a large collection of 
functions for drawing boxes, 
circles, ellipses, lines, 
graphic fonts, fills and pat-
terns. 

Zorland Ltd, 
65-66 Woodrow. 
London SEIB 5DH. 
Tel: 01-854 1194. 

LASER PRINTER 
Rapid Systems have just 

introduced PrintServer 40, a 
new breed of laser printer 
from Digital which utilises 
Ethernet to stretch the limits 
of laser printing. 
The PrintServer 40 prints at 

40 pages per minute and is 
ideal for use as a shared 
central printer in a large 
office environment. It offers a 
complete printing solution 
for VAX and MicroVAX users 
who typically print 30,000 to 
100,000 pages per month and 
require high quality output 
and flexible graphics capabi-
lities. 
The PrintServer 40 utilises a 

MicroVax II subsystem as its 
data processor to achieve 
high performance. It contains 
the processors, memory and 
interfaces required to pro-
cess images, graphics and 
text into a bit-map, and then 
into an output video signal 
using graphics accelerator 

hardware. The controller also 
contains two 1.25 Megabyte 
full page bit-map memories 
which enable the PrintServer 
40 to compose an entire page 
at once in full 300 by 300 dpi 
resolution. 
PrintServer 40 employs the 

PostScript page description 
language, giving users com-
plete flexibility in describing 
the appearance of a printed 
page. In addition, since Post-
Script is essentially device 
independent, it allows files 
created on the PrintServer 40 
to be printed on high quality 
typesetting systems. 
The PrintServer 40 is com-

patible with all DEC software 
and ReGIS based graphics 
applications. It is supplied 
complete with software and a 
VT220 which acts as a console 
device. 

Rapid Systems, 
Rapid House, 
Denmark Street, 
High Wycombe, 
Bucks HP11 2ER. 
Tel: (0494) 26271. 

DATACHAT MODEM 
GEC's range of V23 modems 

has now been extended. A full 
facility auto-calling version, 
the Datachat 1223B, has been 
added, which has the high 
reliability and overall per-
formance characteristic of 
the Datachat series. 
The Datachat 1223B is a 

1200/75 bit/s (CCITT V23) 
modem designed to operate 
on the public switched 
telephone network (PSTN) or 
a 2-wire private circuit (PC). 
In common with other mod-
ems in the range, the 1223B 
can be configured to transmit 
or receive at 1200 bit/s with a 
75 bit/s backward channel and 
can operate at 1200/1200 bit/s 
in half duplex mode. 
Datachat 1223B has an 

intelligent CCITT V25 bis 
auto-caller with battery-
backed number store, auto-
answering to CCITT V25 stan-
dards and an optional buf-
fered 1200/1200 bit/s data 
interface for terminals unable 
to operate at split speeds. 
When operated from a 'dumb' 
terminal, the Datachat 1223B 
can be configured to return 
plain English messages 
instead of the V25 bis indica-
tions, allowing the user to 
monitor the progress of 
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 PRODUCT NEWS 
automatically dialled calls. 
Datachat 1223B is well 

suited to low cost data retrie-
val systems, Viewdata 
applications, electronic mail 
access, automatic remote 
alarm systems and other 
applications requiring V23 
standards over dial-up or 
2-wire leased lines. It is 
compatible with the other 
modems in the Datachat 
range, the line-powered 
manual dial, manual answer 
Datachat 1223 and the line-
powered auto-answer ver-
sion, Datachat 1223A. All 
Datachat modems are 
approved by the British 
Approvals Board for Tele-
communications. 

GEC Telecommunications, 
PO Box 53, 
Coventry CV3 1HJ. 
Tel: (0203) 446331. 

SPECIAL SERVICE 
Leeway now offer a com-

plete service for all those 
difficult to obtain spare parts, 
with a new 'Task-Force' 
world-wide procurement 
service. 
Leeway claim to be able to 

obtain virtually any spare part 
for any piece of computer 
equipment, including out of 
production models, ensuring 
that equipment does not 
become redundant due to 
lack of spares. With a network 
of contacts and specialist 
companies throughout the 
world's manufacturing cen-
tres, Leeway can locate 
replacement parts for disc 
and tape drives, printers, 
plotters and other computer 
products. 
Leeway can give a same-

day service for the majority of 
its customers' requirements. 
The range of products now 
available includes replace-
ment magnetic tape, floppy 
and hard disc recording 
heads, absolute and pre-
filters, magnetic media, tape 
heads, stepper motors, fans 
and magnetic sensors. There 
is also a head refurbishment 
service. 

Leeway Data Products, 
Headway House, 
Christy Estate, 
Ivy Road, 
Aldershot, 
Hants GU12 4TX. 
Tel: (0252) 333575. 

IBM BOOSTER 
Quintek Ltd has designed 

and produced a one-board 
transputer workstation suit-
able for stand alone applica-
tions or as a component in 
larger transputer networks 
which, for example, will 
increase the speed of the IBM 
PC from less than 1 MIPS to 40 
MIPS at a cost-effective 
price. 
Fast 4 is the first of a family 

of products to be launched by 
Quintek, all using the power 
of the Inmos transputer for 
applications covering scien-
tific and mathematicai mod-
elling, high speed multi-
processor systems, digital 
signal processing, image pro-
cessing, workstation clusters 
and similar leading edge 
technologies. 
Using one expansion slot 

on an IBM PC or compatible 
system, Fast4 adheres to all 
applicable INMOS standards, 
will run all INMOS software 
without modification and will 
support both the 32-bit T414 
INMOS transputer and the 
new T800-20 floating-point 
transputers which provide a 

total processing power of 40 
MIPS or 6 MFlop/sec. 

It has four transputers, each 
supplied with one megabyte 
of RAM, the first being cap-
able of driving its own sepa-
rate subsystem or switched to 
control the remaining three 
transputers on the board. This 
technique enables software 
such as the TDS (INMOS 
Transputer Development 
System) to be run on one 
transputer while controlling 
the other three as a subordin-
ate network, loading their 
code and supervising error 
recovery. Fast4 will also sup-
port Fortran, Pascal and C, 
allowing programs to be com-
piled as independent proces-
ses and then loaded onto the 
network using a supplied 
harness. 

Fast4 boards have been 
designed to be linked 
together, if required, to cre-
ate larger networks and can 
therefore run any program 
written for general purpose 
transputer arrays, suitably 
configured for the chosen 
network. Links between pro-
cessors are easy to use, with 
two from each transputer 
accessible from the rear con-
nector and the remainder 
pre-wired into a square. This 
method opens up a whole 
range of network topologies, 
including rings, grids and 
hypercubes. 

Quintek Ltd, 
Southfield House, 
2 Southfield Road, 
Westbury-on-Trym, 
Bristol BS9 3BH. 

SERVICING KIT 
Global Specialties has 

introduced a new electronic 
service kit, the CSK-16, which 
contains a variety of aids for 
the servicing of integrated 
circuit based electronic 
equipment. 
Tools included in the CSK-

16 kit include IC insertion and 
extraction tools, soldering 
and desoldering tools, static-
protection aids, nippers and 
shears for trimming compo-
nent leads and a number of 

aids to soldering such as 
knife/brush, scraper/hook 
and fork/spike combinations. 
The CSK-16 is supplied in a 

zipped vinyl case measuring 
11 1/2 x 71/2 x 11/2 inches and 

costs £49.50. 

Global Specialties, 
Shire Hill Industrial 
Estate, 
Saffron Walden, 
Essex 
CB11 3AQ. 
Tel: (0799) 21682. 

S1MTCHED MODE PSU 
The latest SGS GS-R family 

of switched mode power sup-
ply modules now available 
from VSI Electronics is 
designed to meet both 
development and production 
requirements. 
The modules are engin-

eered to simplify the design 
of all levels of electronic 
equipment, from laboratory 
bench to OEM production. 
Requiring only a minimum of 
external components, the 
modules employ switched 
mode technology to provide 
high input/output isolation 
and single or multiple 
outputs. 
Typical of the family, the 

GS-R 400 series offers a 
choice of single outputs of 
5.1, 12, 15 and 24 volts at 4 
amps. Both analogue and 
digital circuits can be 
powered by the GS-R 51212, 
which provides 5 volts at 3.5 
amps and two independent 12 
volt 150mA outputs. 

VSI Electronics Ltd, 
Roydonbury Industrial Park, 
Harlow, 
Essex CM19 5BY. 
Tel: (0279) 29666. 
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PRODUCT NEWS  

MORE POWER 
Rendar now stocks a range 

of low cost high performance 
power supply units manufac-
tured by Alpha-Repeater 
Limited. 
High efficiency PCB-moun-

ting converters offer low rip-

ple outputs and full 
encapsulation for safety and 
reliability. The compact mod-
ules have intermittent short 
circuit protection and RFI 
screening. A mains PSU fea-
tures full regulation, low rip-
ple output and remote or on-

board output control. 
Flashover and short-circuit 
protection are provided on a 
dc-powered unit which also 
has voltage and current moni-
tor outputs, an HV-off con-
nection and a reference vol-
tage output. 
Areas of use include gen-

eral purpose high-voltage 
dc-dc conversion, photo-
multiplier, photodiode, CRT 
and plasma-display driving 
applications. Low cost labora-
tory and bench power sup-
plies are easily configured 
using the M and DCPM series 
modules. 
Stock items in the new 

range are miniature high vol-
tage dc-dc converters (GM 
series), regulated dc-dc con-
verters (RGM series), a mains 
powered photomultiplier 
power supply (M series) and a 
versatile high performance 
dc-powered module (DCPM 
series). 
Dc-dc converters feature 

1.5 and 3kV positive or nega-
tive output versions. The 
15kV/0.7mA dc-powered mod-
ule has a 10.24V reference 
output and operates from a 
24V dc supply. Mains 
powered, the fully regulated 
photomultiplier power supply 
has a low ripple 3kV output. 

Rendar Ltd, 
Durban Road, 
South Bersted, 
Bognor Regis, 
West Sussex P022 9RL. 
Tel: (0243) 825811. 

ROLL KIT 
Cooper Tools has 

introduced a versatile twenty-
three piece set of quality 
hand tools, conveniently con-
tained in a durable roll-up 
plastic coated canvas case. 
The kit provides a variety of 
quick change tool combina-
tions to assist the service 
engineer. 
Included in the roll kit are 1 

pair of 152mm long nose 
cushion grip pliers, 1 pair of 
127mm diagonal cut cushion 
grip pliers, 1 x 152mm thin 
pattern cushion grip adjust-
able wrench, 1 regular and 1 
stubby handle, ranges of reg-
ular and stubby nutdrivers, 
ranges of Philips and slotted 
screwdrivers, 1 reamer and 1 
extension. 

Cooper Tools Ltd, 

Sedling Road, 
Wear, 
Washington, 
Tyne and Wear NE38 9BZ. 
Tel: (091) 416 6062. 

POCKET-SIZED TV 
In August Ferguson laun-

ched a new pocket-sized LCD 
colour television, the Fergu-
son PTV01. 
The Ferguson PTV01, 

priced at around £250, is 
aimed at an upmarket audi-
ence with a high disposable 
income and its launch is 
timed to benefit from the 
Christmas gift market. In 
addition to its use as a watch-
anywhere television, it can 
also be used as a colour 
monitor for Ferguson Video-
star camera cassette recor-
ders with playback capability. 

The comprehensive range of 
accessories comprise a 
rechargeable battery pack, 
TA181 (approximately £19.99), 
a car adaptor, TA183 (approx-
imately £15.99), an external 
aerial adaptor, TA180 (appro-
ximately £4.99) and an adap-
tor/charger, TA182 (approx-
imately £15.99). 
The PTV01 is compact 

(85mm x 145mm x 35.3mm) 
and lightweight (330g), with a 
6.6cm (2.6in) diagonal screen 
which uses the new TN liquid 
crystal. 
There is automatic channel 

selection by press button 
electronic sweep tuning; on-
screen indication of channel 
tuning; press button adjust-
ment of volume, with ear-
phone socket for private 
listening (earphone sup-
plied); built-in telescopic rod 

aerial with socket for connec-
ting external aerials in diffi-
cult reception situations; a 
socket for connecting a mains 
adaptor or 12 volt battery 
adaptor (optional accessor-
ies); a socket for audio-visual 
input from Ferguson Videos-
tar camera cassette recor-
ders. 

Ferguson, 
Cambridge House, 
Great Cambridge Road, 
Enfield, 
Middlesex EN1 1UL. 
Tel: 01-363 5353. 

DESIGNER TVs? 
Ferguson has also laun-

ched a new premium range of 
FST colour televisions, called 
Interiors. 
The Ferguson Interiors 

range incorporates really 
modern television design. A 
pair of slimline convex two-
way speakers provides an 
attractive symmetrical bal-
ance and enhanced 'super-
sound' with bass band audio 
input. 
A 55 function remote con-

trol handset includes audio 
tone controls. The on/off 
switch is set beneath the 
right-hand speaker grill and 
LED displays, including audio 
and spot-on tuning, are 
located in the panel which 
runs beneath the screen. 
Occasional controls are posi-
tioned above the screen on 
the top right-hand side 
beneath a neatly concealed 
panel which continues the 
line of the fascia detail. 
There is automatic switch 

off, 33 channel frequency 
synthesis tuning, headphone 
sockets and Peritel sockets 
on the two larger screen 
sizes, 59cm and 66cm. 
These models are finished 

in black ash effect with 
matching gloss black fascia 
and each is supplied with its 
own stand with video shelf. 
The first Interiors range, 

51H4, 59H4 and 66H4 will be 
priced at around £479.99, 
£619.99 and £649.99 respec-
tively. 

Ferguson, 
Cambridge House, 
Great Cambridge Road, 
Enfield, 
Middlesex 
ENI 1UL. 
Tel: 01-363 5353. 
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For Tomorrow's Radio Technology 

TODAY 

ICOM IC735 Met-

IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION 

FT7268 MULTIMODE BASE STATION. WITH 2IATRS. (SPECIAL PRICE) 

OM IC275H 2MTR 100W VERSION OF ABOVE LESS PSU 
.JM IC2 75L cMTR 25W.' llkk1k6 ST;.1101,1 (- 111 AC PSU 

  BASE STATIONS 

improved the synthesizer (see reviews) leading lo better d 

,DIFICATION 
BASE STATION (EX VHF-UHF) 
1 by us. or we wr II noddy any existing unit for f 59 50 Inc re a iag 
r, ¡recover In a class of its own, This modd cation is only available trote 

turn c Y;F:: ne:. 67G x  mK2/RWC 

£1449 00 
£789 00 
£895 00 
£00 

.liCEI VER £94£8920 0050 

£949 00 

HANDHELDS 
Lxter lued RX coverage av,,,, , J.,, fur It ,,I, 

yAESU FT727R 25W (5W) DUAL BANDER C/W CHRGR 
•, A,,,I i FT1,4.1-61810 2 5W (5W) 2MT., L. .1 icri. 

‘ FT690FVMK2 25W MULTIMODE. JOIN IN THE FUN! IT690R/MK2 AS ABOVE CAN NICADS AND CHARGER 
FT29CRIMK2 25W MULTIMODE IMPROVED RECEIVER 

FT290R/MK1 21ATR MULTIMODE 
FT290FVMK2 AS ABOVE CAN NICADS AND CHARGER 

MOBILES 
'YAESU FT211E 45W 2MTR NEW SUPER MOBILE FREE 
-,LIN 5/8 MOBILE ANTENNA C/W S0239 G/MOUNT 
100M IC28E 25W SUPER MINI MOBILE FREE SUN 

NEW LICENCEES CALL FOR SPECIAL DEALS 

SPECIAL PRICE E319.00 

£399 00 

£395 03 
£42500 

£429 00 

£299 00 

£359 00 

INSURED P&I-
. • r• 

 til 

' '10 2 5W(5W1 ' ' 
YAESU FT209R FNB3 3.7W 21lATRS C W CHRGR CASE 6 1 99 00 

• C.UM MICRO 2E MINI 2 5W 2MTR C4Al CHHDR Clut. • 
TE1600 (VY SIM IC2E) 2 5W 2MTR CAN CHRGR £165 ti 
KENPRO KT400EE 2 5W 70CM CAN CHRGR £199 Ix. 
'KENPRO KT220EE 2 5W (5W) 2MTR LCD CAN CHRGR £19900 
KENWOOD/TRIO TI-I21E 2W 2MTRS (WHILE STOCKS LAST) £13900 

PORTABLES 

NEW PRODUCTS 
INTERNATIONAL MODEL 877R AIR-BAND RECEIVERS 
This new tuneable receiver covers 52-174 Mhz as 
well as CB e three bands and is a cost-effective 
alternallve to handheld scanners The receiver IS 
fitted with a Helical antenna and has good 
performance for a radio with ths coverage. It is W e at 
ideal for monitoring Ar Band, the two-metre and 0‘ . • ,•-
PMFVManne bands as well as Band 2 FM Broad- .1 
cast A squelch control is also provided Two \s-
versions are currently available 

Model 877R. for use with Dry cells £39 50 
Model 877R. c/w reads and charger £49 50 

DEALERS CALL FOR TRADE PRICES P&P £2 50 

ANTENNAS & ACCESSORIES 
ICOM AH7000 SUPER DISCONE 25-1300MHZ INC POST 
NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS 
RAYCOM DISCONE 60-600 MHZ 8 ELEMENTS S0239 SOCKET 
SUN MOBILE 5/8 S0239 C/W S0239 MOULDED L EAD/G /MOUNT 
G5RV 1/2 SIZE HF MULTIBAND HF ANTENNA (INC POST) 
GR5RV FULL SIZE MULTIBAND HE ANTENNA (INC POST) 
G5KW/W3DZZ 7.1MHZ TRAP DIPOLE ASSY. S0239/COAX FED 
G5KW/W3DZZ 7.1MHZ MULTIBAND AS ABOVE, BALANCED FED 
G5KW/W3DZZ 7.1MHZ 2X TRAPS, FOR SELF ASSY. ANT 
Hundreds of other types of base and mobile antennas in stock 
JAYBEAM. TONNA. MET, SUN. HOXIN. POPULAR MODELS IN STOCK.. 

£79.00 
£12.50 
£27.50 
£22.50 
£15.00 
£17.50 
£23.50 
£22.50 
£9.95 

SCANNERS-% 

YAESU FRG9600/RWC 

FRG 9600 
We supply the Yaesu FRG 9600 modified receNer to Government departments and 
professional users We offer more optons and facilities than any other company We 
transform the basic unit by improving sensitivity and adding extra bands No other 
scanner has this many options and modes available Call now for much more Information 
Overseas dealer required for our kit 

Modified Yaesu recovers. NOBODY can tune .em like WE can! 
YAESU FRG9600 RWC/MK I 60-906MHZ IMPROVED RECEIVER 
YAESU FRG9600 RWC/MK2 60-950MHZ 'N' CONNECTOR 
YAESU FRG9600RWC/MK3 100KHZ-950MHZ MULTIMODE 

NEW YAESUFRG9600 RWC/MK5 100KHZ-950MHZ ACTIVE F/END 
r AESU FRG9600 MK3tAH7003G5RWPA4C AC PSU. COMPLETE 
100KHZ-950MHZ ALL BAND, ALL MODE RECEIVING STATION LC.1  UP 
ICOM ICR7000 25-2GHZ ALL MODE SUPER RECEIVER £857.00 
ICOM ICR7030tAH7000 ABOVE WITH MATCHING DISCONE £945.00 
UNIDEN-BEARCAT UBC100XL SUPER FVFIELD CAN NCDS PSU £219.03 
UNIDEN-BEARCAT UBC175XL SUPER DESK-TOP CAN PSU £199.00 
REGENCY HX850 HANDHELD AM/FM MINI LB/AURA/HF/UHF £24500 
REGENCY MX7000. SAME COVERAGE. SAME MAKE AS AOR2002 £39900 
FDK AIR BAND HANDHELD THUMBS/HEEL MINI CAN NODS PSU £139.00 
EDK AS ABOVE COVERAGE 140-173 00MHZ FM BANDS £139.00 
MANY MORE MAKES AND MODELS IN STOCK, PLEASE CALL FOR DETAILS 
INSURED PEP £10 ON SCANNERS 

SHORT WAVE RECEIVERS 
YAESU FRGt-J, ‘FIT 7• • , t_ MODE 100KHZ-30MHZ 

tr noNVERTER 

RAYCOM PRODUCTS. 

NEW ICOM TYPE COMPATIBLE NICAD PACKS, 
EMPTY CELL CASES AND DESK TOP CHARGER 

iong hfe mad packs, mported 

10A9 10V 900 'TIAN LONG LIFE, IL.OM EOUIV BP5/8 £55 00 
12AF 12V 600 rnArliuseLON,Gic(LZIEN,c1Cin0MhoEnOU RAIVAyLcEoNiviT BNPC7580) £52 50 

MT1 EMPTY Cell ease for • • • lop 10x Wads for a cost 
• lecti, ement for p there is ample roorn for a 
.)C lack winstruchons £8 5.. AA NICADS tagged 12V 50OrnA Nead 
ells for aoove £1 60 NC580 De harger for all Icon type Wads 
bone 400mA two charging post!, tr,A & 80mA 14hr charge £39 50 

(acre and Dealer enquiries welcome car for more details 
ii&P £2 50 per order 

MOD KITS 
RWC MOD KITS, ANNOUNCEMENT 
We apologize to customers waiting for venous 
rrod kits, supplies of crystals and components 
are inconsistent and demand for kits vares, so 
there is occasionally a delay before we can send 
your kit of parts. please be patient. Rome was 
NOT built in a DAYI Kits still available. 
SANYO LC7137 SYNTHESIZER CB-10MTRS. 
LCUDNT CB-10MIRS. FT757GX MK1 FAST 
TUNING MOD, STORNO COM713 PMR-2MTR 
KIT, RYE A203 [-BAND 50MHZ KIT, call for 

£465 0() 
£49500 

IV 
£625 00 NEW 

f 572 50 
111f1f71 (X) 

WANTED DEAD OR ALIVE 
Your used equipment. We also offer a 
very comprehensive range of guaran-
teed used equipment, e.g. Amateur 
band transceivers, SW receivers, scan-
ning receivers, PMR and accessories. 
As far as we are aware we are the only 
company in the UK to offer a la-weekly 

used equipment list and 
special offers fist. 

Send a large SAE for copies. 
ALL USED EQUIPMENT CARRIES 

3 MONTH WARRANTY 

BAY WITHERS COMMUNICATIONS LTD 
Manufacturers, Importers and Suppliers of World Famous Communications Products 

584 HAGLEY ROAD WEST, OLDBURY, WEST MIDLANDS B68 OBS 
021-421 8201/2/3. VODAFONE 0836 504587. PRESTEL MBX 214218216 FAX 021 421 2468 
Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and Antenna Systems. 
Ordering Information: For fast delivery please order by Telephone. Telex or Fax. or send cash cheques/drafts by post. All 
Credit/Charge cards accepted. £1000.00 Instant Credit available subject to status. we also offer our RWC Chargecard Please call for 
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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 

LOW COST DSO 
New from ITT Instruments 

is the OX750B, a low cost, 
compact digital storage 
oscilloscope which offers a 
digital performance based on 
two 8-bit 2MHz A/D conver-
ters and an analogue per-
formance of a 20MHz dual-
trace oscilloscope. 

Ideally suited to industrial 
applications or field service, 
the OX750B is housed in a 
rugged case weighing only 
10kg and measuring 450 x 310 
x 160mm. The instrument is 
suitable for users with little 
oscilloscope experience; it 

has an ergonomically 
designed front panel and 
controls with analogue and 
digital sections, as well as 
signal acquisition and analy-
sis functions clearly segre-
gated. 
A major feature of the 

OX750B is its comprehensive 
range of built-in signal analy-
sis facilities. The memory can 
hold up to 2048 samples per 
channel, 2000 of which may be 
displayed on the screen, 
while the remaining 48 are 
used for the reference posi-
tion. To facilitate analysis, the 
OX750B incorporates a hori-

zontal digital expansion of up 
to x32 (in six steps) and an 
interactive cursor which 
allows the user to select that 
part of the stored signal 
required for analysis. Lumi-
nous intensity of the trace is 
constant and remains 
independent of the expan-
sion factor. 
Also provided are vertical 

digital trace shift and digital 
expansion capabilities. The 
OX750B can capture one or 
two signals individually or 
simultaneously across the 
entire dynamic range of each 
converter and superimpose 
them for comparison. In addi-
tion, an incoming signal can 
be compared with a stored 
reference signal. 
The OX750B is an essential 

working aid in industrial elec-
tronics laboratories and is 
ideal for studying physical 
phenomena such as shock, 
vibration, mechanical frac-
tures and deformation, drop-
outs and switching spikes. 
The OX750B is priced at 

£1250 plus VAT. 

ITT Instruments, 
346 Edinburgh Avenue, 
Slough, 
Berkshire SL1 4TU. 
Tel: (0753) 824131. 

HARSH CONDITIONS? 
New from ITT Instruments 

is the MX40 series of pro-
fessional autoranging multi-
meters, offering a rugged 
design to withstand harsh 
conditions and a range of 
advanced measuring fea-
tures. 
The five models in the 

series are designed for heavy 
duty use. Three models (the 
MX43, MX45 and MX47) fea-
ture sealed waterproof cases 
and all models are con-
structed to withstand high 
levels of shock and vibration. 
A major feature is an 

extended dynamic measuring 
range of 4000 counts, which 
allows, for example, direct 
measurement up to 400V with 
a resolution of 0.1V. Autoran-
ging or manual ranging 
modes for Vdc, Vac, and ohms 
functions are provided. In the 

automatic mode the instru-
ment selects the optimum 
range from 400mV dc or ac 
upwards, unlike most other 
hand-held DMMs which only 
start from a range of several 
volts. The large liquid crystal 
display includes annun-
ciators to show the selected 
operating mode, as well as 
captions to display the 
selected range. 

All models in the 40 series 
are designed in accordance 
with IEC348 Class 2 safety 
standards and incorporate a 
high level of protection 
against accidental overloads. 
A unique safety feature is 
SECUR'X, patented by ITT 
Instruments, which locks the 
input leads into the terminals, 
thereby preventing possible 
accidental disconnection of 
the multimeter. 
The MX40 series is ideally 

suited to industrial field ser-
vice and military mainte-
nance applications. Prices 
start from £89. 

ITT Instruments, 
346 Edinburgh Ave, Slough, 
Berkshire SL1 4TU. 
Tel: (0753) 824131. 

MORE SCOPE 
The new Kenwood CS-2110, 

available ex-stock from 
Thurlby Electronics, is a low 
cost 100MHz oscilloscope 
with four input channels. 
Each channel has its own 

vertical position control, and 
accurate timing measure-
ments are assured by guaran-
teed time difference figures 
of less than 0.5 nanoseconds 
(ns) for CH1/CH2 and less 
than ins for channels 1/2 to 
channels 3/4. 
The CS-2110 has a maximum 

sensitivity of 1mV/div and a 
maximum sweep speed of 
2ns/div. Full dual timebases 
with separate and compre-
hensive controls for the B 
trigger signal are provided. 
Alternate sweep operation 
(with optional B ends A) 
provides a convenient 
method of viewing both the 
expanded and non-expanded 
waveforms simultaneously. 
A 20kV acceleration poten-

tial is used for the display. 
This provides a sharp, high 
intensity trace even in bright 
lighting conditions and with 
low duty cycle waveforms. 
The rear panel sockets 
include an intensity input (Z 
modulation), a CH1 output 
socket for driving a frequency 
counter, and gate signals for 
the A and B timebases. A 
calibration loop is also pro-
vided for use with the current 

probes. 
The CS-2110 is lightweight 

and compact, weighing only 
7.4kg and measuring only 284 
x 138 x 400mm (11.2 x 5.4 x 
15.7in). 

It costs £1,395 + VAT. 

Thurlby Electronics Ltd, 
New Road, 
St Ives, 
Huntingdon PE17 4BG. 
Tel: (0480) 63570. 
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FREQUENCY COUNTER 
The GFC-8100G is a new 

microprocessor controlled, 
high resolution frequency 
counter. Made in Taiwan by 
GW Instrumentation, the 
counter is available from 
Flight Electronics. 
The new counter has two 

channels in order to cover a 
wide range of frequencies 
from dc to 1GHz. Despite this 
wide coverage, the counter 
• costs 15-20% less than com-
petitive products with smaller 
ranges. It is accurate to 
typically <0.01% at 23°C and 

sensitive down to pulses of 
10mV. 
Resolution remains high at 

both high and low frequen-
cies. At least seven digits are 
displayed for a one second 
gate time, and five digits for a 
60ms gate time. The gate time 
is variable from 60ms to 10s or 
ten periods of input, 
whichever is the longer. 
The counter will be of use to 

those involved in test and 
measurement, such as in 
educational establishments 
and in design and develop-
ment for manufacturers. It is 

book and guarantee. useful for measuring and 
verifying signal frequencies, 
for pulse counting and as a 
tachometer or a timer. 
The cost of the instrument 

is £299, including all the 
connecting cables, a hand-

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

TWIN-CHANNEL DSO 
Gould has introduced a new 

twin channel digital storage 
oscilloscope, the 1602, which 
is ideally suited for trans-
ducer and low frequency 
electronics measurements. 
The new instrument from 

Gould's 1600 DSO series, 
which also includes the 4-
channel 1604, combines a 
20MHz real time bandwidth 

with a 20 megasamples-per-
second sample rate in single-
channel mode and 10 mega-
samples per second in dual-
channel mode. 
A prime feature of the 1602 

is its large memory capacity, 
with a 10K word acquisition 
memory available on each 
channel. This allows users to 
capture traces at very high 
resolution, in conjunction 

with pre-trigger and trigger 
delay. 
The 1602 incorporates auto-

matic cursor-based measure-
ment facilities, with on-
screen alphanumerics pro-
viding direct readout of mea-
sured values. With the addi-
tion of a hand-held waveform 
processor keypad, the instru-
ment is transformed into a 
powerful automatic measure-
ment and analysis tool. 
Other features include an 

integral digital colour plotter 
for hard copy output of screen 
data, and a plug-in battery 
backed non-volatile memory 
module allowing the storage 
of reference traces for com-
parison and analysis pur-
poses. 
The 1602 is a portable, 

lightweight unit, measuring 
only 425 x 401 x 155mm and 
weighing 8kg. 

Gould Electronics Ltd, 
Instrument Systems, 
Roebuck Road, 
Hainault, Ilford, 
Essex IG6 3UE. 

STC Instrument Services 
has introduced the Thandar 
TF1000 and TF1100 universal 
counter/timers. 
The TF1000 is designed to 

provide frequency, period, 
period average, time interval, 
time interval average and 
frequency ratio measure-
ments. 

Inputs A and B both have a 
dc to 100MHz bandwidth; ac 
or dc coupling; slope selec-
tion; a 1/x10 attenuator and 
trigger level controls with 
3-state trigger indicators. In 
addition, channel A also fea-
tures an HF filter. 

For time interval measure-
ments, a trigger hold-off con-
trol is provided whilst a dis-
play timer control permits 
display times of between 
100ms to infinity (hold facil-
ity). An 8-digit red LED display 
features additional annun-
ciators for external standard, 
gate, overflow MHz/s, 
kHz/ms and seconds. 
An internal/external clock 

switch and socket, low fre-
quency monitors for probe 
calibration via A and B, plus 
two-channel dc trigger level 
outputs are mounted on the 
rear panel. The TF1100 fea-
tures, in addition, an extra 

input (C) to allow frequency 
measurements up to 1GHz. 

STC Instrument Services, 
Dewar House, 
Central Road, 
Harlow, 
Essex CM20 2TA. 
Tel: (0279) 29522. 

DIGITAL STORAGE 
At Testmex, to be held from 

20th-22nd October at the 
Business Design Centre in 
Islington, London, Thurlby 
Electronics will be featuring 
what they describe as a major 
new development in digital 

storage technology. These 
fully programmable instru-
ments will enable wideband 
waveform capture and stor-
age using a standard oscillo-
scope. They feature storage 
of repetitive waveforms up to 
40MHz, a large acquisition 
memory of 4,000 words per 
channel and on-screen cur-
sors and annotation. 
Also highlighted on the 

stand will be a wide range of 
Kenwood products including 
test and measuring instru-
ments, power supplies and 
compact disc and digital 
audio tape (DAT) test equip-
ment. A feature of this range 
is the PD series of regulated 
dc power supplies which are 
offered with output voltages 
up to 110V and current out-
puts up to 30A. 
The company's exhibit will 

be completed by a compre-
hensive range of oscillo-
scopes as well as the well-
established Thurlby ranges of 
logic analysers, multimeters, 
multiplexers and power sup-
plies. 

Thurlby Electronics Ltd, 
New Road, 
St Ives, 
Huntingdon, 
Cambs EE17 48G. 
Tel: (0480) 63570. 

Don't miss all the 
latest information 
on new products 
each month in 
these columns— 
take out a 
subscription using 
the form on page 15. 
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Luxor 

6 way 
7 way 
7 way 
4 way 
6 way 
6 way 

14.50 
10.50 
12.50 
10.50 
10.50 
11.00 

ZENER DIODES 
BZX6, Series 0.15 
BZY88 Sonos 0.20 

ENT MULTIPLIERS 

0.25 
0.45 
0.20 
0.25 
0.32 
0.25 
0.34 
0.45 
0.22 
0.31 
0.25 
0.25 
0.25 
0.37 
0.80 
1.25 
0.70 
0.50 
0.50 
0.50 
1.95 
0.00 
0.65 
0.35 
0.32 
0.65 
0.40 
0.60 
1.96 
0.42 
6.95 
2.95 
0.11 
0.11 
0.10 
0.12 
0.10 
0.12 
0.12 
0.09 
0.55 
0.55 
o.» 
0.19 
0.24 
0.25 
0.20 
0.31 
0.25 
0.21 
0.24 
0.12 
0.09 
0.09 
0.09 
0.30 
0.12 
0.09 
0.55 
0.15 
0.00 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.09 
0.16 
0.15 
0.10 

BC182IB 0.10 
BC183 0.10 
BC183L 0.09 
BC184113 0.09 
13C204 0.25 
BC207B 0.25 
BC208B 0.20 
BC212 0.09 
BC212L 0.09 
BC2I3 0.09 
BC2I3L 0.09 

8C214 0.09 
8C214C 0.09 
BC214L 0.09 
BC2378 0.15 
8C238 0.15 
BC239 0.15 
BC25IA 0.15 
BC2524 0.15 
BC258 0.25 
BC2584 0.30 
BC284 0.30 
BC300 0.30 
BC301 0.30 
BC303 0.25 
BC3070 0.09 
BC327 0.10 
BC328 0.10 

BC337 0.10 
BC338 0.09 
BC347A 0.13 
8C461 0.35 
BC478 0.20 
8C527 0.20 
BC547 0.10 
EIC548 0.10 
BC549A 0.10 
8C550 0.14 
BC557 0.08 
BC558 0.10 
BC639710 0.30 
BCY33A 19.50 
80115 0.30 
BD124P 0.59 
80131 0.42 
80132 0.42 
813133 0.40 
130135 0.30 
130136 0.30 
813137 0.32 
80138 0.30 
E10139 0.32 
110140 0.30 
80144 1.10 
80150C 0.29 
90159 0.66 
80160 1.60 
80166 0.95 
80179 0.72 
60182 0.70 
80201 0.83 
130202 0.65 
80203 0.78 
B13204 0.70 
80222 0.40 
80223 0.59 
80225 0.48 
1313232 0.35 
80233 0.35 
80236 0.49 

130237 0.40 
80242 0.65 
80246 0.75 
130376 0.32 
80379 0.45 
B0410 0.65 
80434 0.65 
80436 0.45 
80437 0.75 
80438 0.75 

80510 0.95 
80519 0.75 

80520 0.65 
80534 0.45 

80535 0.45 
80538 0.65 
80575 0.95 
80587 0.95 
80588 0.98 
80597 0.95 
BD695 1.50 
80698 1.50 
80701 1.25 
80702 1.25 
80707 0.90 
BDX32 1.50 
BDX53B 1.65 
BF115 0.35 

BF I 19 0.65 
8F127 0.39 
87154 0.20 
87177 0.38 
87160 0.27 
8F173 0.22 
87158 0.22 
137178 0.26 
87179 0.34 
137180 0.29 
BF181 0.29 
137182 0.29 
137183 0.29 
ElF184 0.28 
BF185 0.28 
ElF194 0.11 
87195 0.11 
137197 0.11 
8F198 0.16 
BF199 0.14 
13F203 0.40 
BC".140 0.20 
E4F241 0.15 
8F245 0.30 
BF256LC 0.35 
87257 
07259 
BF271 
BF271 
0F273 
13F335 
BF336 
BF337 
BF338 
BF355 
BF362 
BF363 
8F371 
13F394 
81422 
BF423 
57457 
87458 
9748/ 

0.28 
0.28 
0.28 
0.20 
0.18 
0.35 
0.34 
0.29 
0.32 
0.37 
0.38 
0.65 
0.25 
0.19 
0.32 
0.25 
0.32 
0.35 
0.60 

87493 0.35 

BF595 0.23 
BF597 0.25 
BFR39 0.23 
87 940 0.23 
BFRI31 0.25 
87088 0.30 
87990 1.50 
811191 1.75 
87142 0.35 
137143 0.35 
BFW IO 0.53 
BFW11 0.75 

BFW16A 1.15 
BFW61 0.00 
BFW92 0.85 
BFX29 0.30 
87084 0.20 

E1F565 0.32 
BFX66 0.30 
8F588 0.25 
87118 1.35 
BFY50 0.32 
87151 0.32 

BFY90 0.77 
EILY48 1.75 
BRIO° 0.20 
1313101 0.49 

1311103 0.55 

130303 0.95 
BRC4443 1.15 
88139 0.45 

BSW64 0.95 
BSX60 1.25 
811004/02 

0.85 
131106 1.49 
01116 1.20 
137119 3.15 
131120 1.6.5 
00105 1.95 

autos 1.69 
BU124 1.28 
BU125 1.25 
BU126 1.60 
13U204 1.55 
BU205 1.30 
BU208 1.39 
81.12084 1.52 

(3112080 1.85 
80326 1.20 
003265 1.50 
BU407 1.24 
E10408 1.50 
80500 2.25 
BU508A 1.95 
80526 1.90 

BU807 2.25 
130120 2.15 
0016913 1.70 

80071 2.50 
BUV41 2.50 

MJ3000 1.98 
MJE340 0.40 
MJE350 0.75 
1.4JE520 0.48 
MJE2955 0.95 
MPSA13 0.29 
MPSA92 0.30 
MRF237 4.95 
9.401450.0 

13.95 

MRF453 17.50 
MRF454 213.50 
MR F455 17.50 
MRF475 2.95 
MRF477 14.95 
OC I6W 2.50 
0C23 9.50 
0C25 1.50 
0C26 150 
0C28 
OC29 
0C32 

0C42 
0C44 

0C45 
OC70 
0071 
0072 
0075 1.50 
0081 1.00 
0084 1.50 
0C139 12.50 
0C171 4.50 
0C200 4.50 
0C201 5.50 
0C205 10.00 
R20008B 1.45 
R2009 2.50 
R20108 1.45 
112322 0.50 

R2323 0.66 
82540 2.48 

RCA 16029 0.85 
RCA 16039 0.83 
RCA16181 0.85 
RCA 16334 0.90 
RCA16335 0.65 
RCA 16572 0.85 
S20600 0.95 
SKE5F 1.45 
1602 IV 
16027V 
16029V 
76036V 
T9002V 
T9011V 
T9015V 2.15 

19034V 2.15 
79038V 3.95 
TH115/80 2.25 
THY15/85 2.25 
11P25 0.40 
TI P29C 
TIP30C 

TIP31C 
TI P32C 
TIP33C 
1173413 
TIP4IA 
1174 IC 
1(742C 
TIP47 
11748 
TIP50 
TIP120 
TIP125 
117142 
T1P146 2.75 
IP161 2.95 

TiP2955 0.80 

1173055 0.55 
Tt no, n on 

5.50 
4.50 

5.50 
1.50 
1.25 

1.00 
1.00 
0.75 

0.45 
0.45 
0.45 
0.55 

0.55 
0.75 

0.42 
0.43 
0.55 
0.42 
0.95 
0.95 
0.45 
0.45 
0.47 

0.65 
0.65 
0.65 
0.60 
0.65 
9-75 

TV106 1.50 
TV106/2 1.50 
ZRF0112 16.50 
2N1100 6.50 
21,11308 1.35 
2141711 0.30 
2142219 0.28 
2142626 0.55 
2142605 0.40 
2143053 0.40 
2143054 0.59 
2143055 0.52 
2142702 
2N3703 
2143704 
2143705 

2143706 
2N3708 
2143733 
2143773 
2N3792 
2144290 
2144427 
2N4444 

2N5294 
2145296 
2145298 
2145485 
2145496 

2SA329 
2SA715 
25C495 
25C496 
2SC 784 
2SC 785 
2SC 789 
25C931D 
2SC937 
2SC 1034 
25C1096 
2SC1106 
25C1124 
2SC1162 
2SC1172Y 

2SC1173 
2SC13137 1.75 
2SCI364 0.50 
2SC14I3A 2.50 
25C1449 0.50 
25C1628 
25C16713 
2SC 945 
2SC 1953 
2SC 1957 
25C1969 
2SC1985 
2SC2028 
25C29,29 

25C2078 
2SC2091 
25C2098 

25C2166 
25C 2314 
25C2371 
25C9310 
15135234 
250325E 
251(19 
251(33 
151(10511 
15686 

0.12 
0.12 
0.12 
0.20 
0.12 
0.12 
0.50 
2.75 
1.35 
3.50 
1.06 
1.15 

0.42 
0.48 
0.50 
0.45 
0.95 
0.95 
0.55 
0.80 
0.80 
0.75 
0.75 
0.55 
0.95 
1.05 
4.50 
0.80 
2.50 
0.95 
0.95 
2.20 
1.15 

0.75 
1.50 
3.75 
0.98 
0.80 
1.06 
1.50 
1.15 
1.95 
1.45 
0.85 
2.95 
1.95 
0.80 
0.36 
0.95 
0.50 
1.65 
0.55 
0.55 
1.50 
0.06 

Lin:versai Tripier 5.45 
Decca 30 6.35 
Decca 80 6.95 
Decca 100 6.95 

Decca 120 6.05 
Decca 1730 6.35 
GEC 2040 5.45 
GEC 2110 6.95 
ITTCVC1-9 6.33 
ITT CVC20/25/30 6.35 
1TT CVC45 6.95 
Philips61315501 6.95 
Phiiips G9 6.00 
Pye 597 6.50 
Pye 7134/cad 8.50 
Pye 7135Iead 8.50 
Pye 731/25 8.50 
Rank 4,774 6.35 
Rank A823 6.95 
Rank T20A 6.95 
Siernens TVK76/1 6.95 
Siemens Europa 7.50 
Thorn 1500 5.45 
Thorn 1600 5.45 
Thorn 1500 7.95 

Thorn 8000 6.95 
Thorn 8500 7.15 
Thorn 9000 8.50 
Thorn 9600 8.50 
TV11 Stick 0.90 
TV13 Stock 1.25 
Tint Stick 1.10 
TV20 Stick 1.40 

FUSES 
pipm r. 0.06 eaeh 
100 MA. 200 MA. 250 MA. 500 MA. 1 
AMP. I 25 AMP. 1 5 AMP. 6 AMP 
2 AMP. 2 5 AMP. 3 15 AMP. 4 AMP 
Speelal off« 100 port», 4.50 
20ms API r. 0.16 met 
100 MA. 150 MA. 160 MA. 250 MA 
503 MA. 800 MA 1 25 AMP ¶6 
AMP. 2 AMP, 3 15 AMP. 5 AMP 

Speeial °Men 100 perlype 11.50 
1.25 Mea 1:111 ,n 0.06 «ma 
250 MA 500 MA. 750 MA. 1 AMP 15 
AMP 2 AMP 3 AMP 7 AMP IO 
AMP Ipeelal «tee 100 per 
telle 4.00 
1.28 Inch .11/8 0.15 *ace 
50 MA.60 MA 100 MA.150 MA 250 
MA. 500 MA. 750 MA rS AMP 3 
AMP. 4 AMP 5 AMP %secte' 
elle.: 100 per type 10.00 

UMM* 
Mono Tape Head 2.50 
Auto Reverse Tape Head 3.95 
Stereo Head 3.50 
Pye IF Gain Module 6.99 
4 433 MHZ Crystal (PAL) 0.45 
5 5 MHZ Crystal (Sound) 0.45 
Delay L ne SL50/TAU82 1.15 
FocusControl GEC210 1.50 
Focus Control PYE 731 1.50 
Focus Stick 0.95 
SAW F Mer 0.10 
Anode Cap 27KV 0.69 
Solder Mop 0.64 

LIE OUTPUT TRANSFORMERS 
Decca 80 
Decca 100 
Decca 1700 Mono 
Decca 1730 
Decca 2230 
GEC2040 
GEC2110 
Grundig 1500 
Grundig 5010-6010 
2225011-6011 
ITTCVC20 
ITTCVC25/30/32 
Philips G8 
Philips G9 
PhilipsG11 
Pye1391/697 
Pye 713/715 
Pye 725 
Pye 731 
R1413 T/OA 
Rank Murphy Ti8A 
Rank Murphy 1204 
Rank Murphy 4640 
Rank Murphy A823 
Tandberge 90 
Telelun ken 71IA 
Thorn 1500 (15KVI 
Thorn 1590 
Thorn 35001E117) 
Thorn «IO 
Thorn 8500 
Thorn 9000 
Thorn 9800 
Thorn Mains 
Transformer 3330/3500 

7.95 
7.95 
9.95 
8.25 
8.25 
7.50 

14.50 
15.45 

13.45 
8.20 
8.20 
8.50 
8.95 
13.95 
11.50 
11.50 
10.95 
9.95 
12.40 
10.00 
12.50 
8.50 
11.50 
1 1.1 5 
1 1.1 5 
15.45 
9.50 
9.50 

23.50 
17.50 
19.50 
22.40 

TV MAIN SWITCHES 

Mains Switch CVC5 1.00 
Mains Switch Decca/GEC 1.00 
G8Sw,tch 1.00 
011 Switch 0.90 
GII/12withRernote 1.15 
611/12 with Remote and Mains 
off 1.50 

VARICAP TUNERS 
ELC1043/05 Mollard 
ECL1043/08 Mullard 
U321 
U322 
1.1324 

8.65 
0.65 
0.25 
8.25 

11.00 

THERMISTORS 
VA1040 
VA 10565 
VA8650 
V4109/ 

0.23 
0.23 
0.45 
0.25 

WIREWOUND RESISTORS 

4 watt 2F1.10K 
0.20 

7 wall 
Il watt 
I? wall 

R47-22K 
1R-15K 
10-15K 

0.20 
0.25 
0.30 

CATHODE RAY TUBES 
A small selection from 
our stock of 10,000. 
Please add £3 additional 
carriage per tube 

D10-21001H 
D10-2300H 
D13-610GH 
D13-611011 
013-6306H 
014-150GH 
014-1730M 
1314-1816M 
014-200GM 
016-100GH/97 
D67 32 
0113-91 
F16-101GM 
F21-130GR 
731-12 LO 
M14-1000M 
M17-151GVR 
M23-112GV 
M31-18200 
M31-184W 
M31-190GR 
M31-325G1-1 
M36-141W 
M40120W 
SE5FP31 
3BP1 
3WPI 
.5447GM 

45.00 
35.00 
59.00 
59.00 
59.00 
75.00 
53.00 
53.00 
75.00 
65.00 
45.00 
55.00 
75.00 
75.00 
75.00 
45.00 
1 7 5.00 
55.00 
53.00 
65.00 
55.00 
35.00 
75.00 
59.00 
55.00 
11.50 
18.50 
75.00 

9.70 A SELECTION FROM 

VIDEO HEADS 
NEW RANGE - LOWER PRICES 

If in doubt please phone quoting your model 
number and we will confirm the head you require 
31155V For Ferguson/JVC 27.50 
3HSSUIN For National Panasonic/Phelips 29.50 
3HSS3N For National Panasonic/14V777/330 39.50 
3HSSN/4115S For National Panasonic 29.50 
3145511 For Hitachi 35.00 
3FISSU3N For National Panasonic 35.00 
31155P For Sharp 35.00 
31-1556NA For National Panasonic Industrial 75.00 
31155112N For National Panasonic 39.50 
3115SSF For Fisher/Fidelity 35.00 
3HSSR For Arnstrad/Saisho/Triurnph 35.00 
PS38S For Sony SLC5 67 etc 35.00 
PS3BT For Toshiba 39.50 
PS4132S For Sony SLC20/30 etc 39.50 
PS583S For Sony SLC8/C9 etc 4a.50 
Philipn 02610 65.00 

VIDEO BELT KITS 

JVC HR3330/3600 
Hitachi VT11/33 
Hitachi 025000 
Hitachi VT13000 
National Panasonic 
14V300/333/340 2.05 
National Panasonic NV2000B 

3.75 
National Panasonic 14V777 

2.75 

Mai V593000/9500/9800 2.76 
Amstrad 7000/Saisho 
Triumph 000003000 498141121 50 
Ferguson 3V16 2.75 
Ferguson 3V22/JVC 
993360/3660 2.99 
Ferguson 3V23/JVC H97700 

1.50 
Ferguson 3V29/JVC H97200 

2.75 
Ferguson 3V31/JVC H97650 

2.78 
2.75 
2.75 
2.95 
1.25 

National PanasuiiiL 
3.75 

National Panasonic NV7000 
2.75 

National Panasonic 
NV8600/8610/8620 3.75 
SanyoVTC5000 1.50 
SanyoVTC5300 1.75 
Sanyo 0105500 2.75 
SanyoVTC9300 3.75 
SanyoVTC9300P 3.90 
Sharp 6300 3.50 
Sharp 7300 3.50 
Sharp 8300 3.50 
Sharp 9300 3.50 
Sony C6 2.75 
Sony C7 3.50 
Sony T9 2.95 
SonySL3000B 3.75 
Sony 5L8000/8080 4.50 
Toshiba 7540 3.50 
Toshoba 9600 1.50 

OUR STOCK OF 
BRANDED VALVES 

A1714 24.50 C1 149 
41834 7.50 1 9 5.00 
A1998 11.50 C1150 1 
A2087 11.50 1 3 5.00 
A2134 14.95 C1534 32.00 
42293 6.50 CCA 3.50 
A2426 39.50 CD24 6.50 
42599 37.50 CKI006 3.50 
42792 27.50 CK1007 3.50 
42900 11.50 CK5676 6.50 
A3042 24.00 CK5678 7.50 
43283 35.95 CV Nos prices 
AC-PI 5.50 on request 
ACSP3A 4.95 D3A 27.50 
AC/S2PEN 041 4.50 

8.50 063 1.20 
AC5 PEN 4.50 0441 22.50 
ACNPI 4.50 DA42 17.50 
AC/TH1 4.00 0490 4.50 
ACT22 59.75 04100 1 2 5.00 
AH211 39.00 DAF91 0.70 
49238 39.00 DAF96 0.65 
AL60 6.00 DC70 1.75 
AMI 14.00 DC90 3.50 
ARP12 2.50 DCX-4-5000 
ARP34 1.25 25.00 
AIRP35 2.00 0E116 28.50 
AZ11 4.50 DET113 28.50 
AZ31 2.50 DET20 2.50 
81153 225.00 0E122 35.00 
BL63 2.00 DET23 35.00 
881918 DET24 39.00 

395.00 DET25 22.00 
135450 67.00 0E129 32.00 
E15452 85.00 0791 1.00 
BS810 55.00 DF92 0.60 
ElS814 55.00 DF96 1.25 
85894 250.00 DF97 1.25 
8T17 25.00 DG I OA 8.50 
81113 35.00 0963 1.20 
CI K 27.50 131177 0.90 
C3E 22.00 0979 0.58 
C3-.1 20.00 DK91 1.20 
C3M 17.95 01(92 1.50 
C113.1 32.00 01_35 2.50 

6 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1987 



1-=-1 
PHONE 

0474 60521 
3 LINES 

P.M. COMPONENTS LTD 
SELECTRON HOUSE 

SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD 
GRAVESEND, KENT DA11 8HD 

A SELECTION FROM OUR 
STOCK OF BRANDED VALVES Montd1 

r101-,1) 1.95 
HBC91 1.95 
HF93 1.50 
H 694 1.95 
HK90 1.95 
HL41 3.50 
HL90 3.50 
HL92 1.50 
HL I300 3.50 
KT8C 7.00 
KT33C 3.50 
KT36 2.00 
6144 4.00 
0745 4.00 
0761 5.00 
6163 2.00 
6166 USA 

9.95 
0766 DEC 

17.50 
6166 Sp Y op-

19.50 
KT67 9.00 
KT77 Gold Ilpe 

10.95 
KT81 7.00 
5188 USA 

10.95 
0188 
Selectron 

17.50 
0188 Gold lion 

18.95 
KTW61 2.50 
KTW62 2.50 
KTW63 2.00 
KTZ63 2.50 
LB7-20 95.00 
1.598 6.95 
M508 195.00 
M5143 155.00 
M5I99 295.00 
M8079 0.00 
M8082 7.50 
MF4181 3.23 
M8091 7.50 
M8096 3.00 
M8098 5.50 
M8099 5.00 
M8100 5.50 
M8136 7.00 
M8137 7.95 
M8161 6.50 
M8162 5.50 
M8163 5.30 
M8190 4.50 
M8195 6.30 
M8196 5.50 
M8204 5.50 
M8223 4.30 
M8224 2.00 
HL92 8.50 
HLI3D0 3.50 
KT8C 7.00 
0733C 3.50 
0136 2.00 
0144 4.00 
0145 4.00 
6161 5.00 
KT63 2.00 
0166 USA 

9.95 
0166 DEC 

17.50 
0166 Sp 
yellow spot 

19.50 
0767 9.00 
0181 7.00 
0188 USA 

10.95 
KT88 Selectron 

17.50 
KT88 Gold lion 

18.96 
KTW61 2.50 
KTW62 2.50 
618063 2.00 
0176.3 2.50 
LB7.20 95.00 
LS9B 6.95 
M508 195.00 
M5143 155.00 
MI599 295.00 
M8079 6.00 
M8082 7.50 
M8G83 3.25 
M8091 7.50 
M8096 3.00 
M8098 5.50 
M8099 5.00 
M8100 5.50 
M8136 7.00 
M8137 7.95 
M8161 6.50 
M8162 5.50 
M8163 5.50 
M8190 4.50 
M8I95 6.50 
M8I96 5.50 
M8204 5.50 
M8223 4.50 
M8224 2.00 
M8225 3.95 
ME1400 3.50 
ME1401 29.50 
ME1402 29.50 
MHLD6 4.00 
MP25 195.00 
MS4B 5.50 
MUI4 3.50 
N37 12.50 
N78 9.85 
002 1.50 
0A2WA 2.50 
003 2.50 
0132 1.50 
OB2WA 2.50 
003 2.50 
003 2.50 
0M4 2.50 

DL63 1.00 
DL70 2.50 
DL73 2.60 
DL91 3.95 
OL92 1.25 
131_93 1.10 
0L94 2.50 
DL96 2.50 
DLSIO 13.50 
OLS16 10.00 
DM 70 2.50 
DM160 4.50 
000-006 70.50 
0051 1.50 
008657 0.75 
00802 0.85 
E55L 49.50 
E8OCC 19.50 
E80CF 12.50 
6806 18.50 
580L 29.50 
E81CC 5.50 
5811. 12.00 
E82CC 4.50 
583CC 4.50 
583F 5.50 
586C 9.50 
E88C 7.95 
E88CC 3.50 
58800-01 
MuHard 6.95 
E9OCC 7.95 
5906 7.95 
E91H 4.50 
592CC 3.05 
E99F 6.99 
5130L 18.50 
El8OCC 9.50 
5180F 6.50 
E182CC 9.00 
51866 8.50 
E18.13CC 7.50 
62351. 12.50 
52806 19.50 
52830C 12.00 
52880C 17.50 
58106 25.00 
6810F 25.00 
61148 1.00 
EA50 1.00 
5052 35.00 
5076 1.95 
EA79 1.95 
EABC80 0.70 
50091 2.50 
50642 1.20 
506801 2.00 
6834 1.50 
6841 3.95 
5091 0.85 
56033 2.50 
513041 1.95 
E8C81 1.50 
6E1090 0.90 
513091 0.90 
EBF80 0.95 
EBF83 0.95 
56689 0.70 
EBF93 0.95 
EC95 7.00 
EBLI 2.50 
681.21 2.00 
5052 0.75 
EC70 1.75 
EC81 7.95 
EC86 1.95 
EC88 1.95 
EC90 1.50 
EC91 5.50 
EC92 1.93 
EC93 1.50 
EC95 7.00 
EC97 1.10 
EC8010 12.00 
ECC32 3.50 
ECC33 3.50 
ECC35 3.50 
ECC81 1.50 
ECC81 Spec.al 
quallty 2.25 
ECC82 0.65 
ECC82 
Ph'lops 1.05 
ECC83 0.85 
ECC83 
Bomar 1.35 
ECC83 
PhIbps 1.95 
ECC83 
Slernens 2.50 
ECC83S 3.50 
ECC85 0.75 
ECC86 2.75 
FCC88 0.95 
ECC89 1.50 
ECC9I 2.00 
ECC189 1.95 
ECC801S 6.93 
ECC803S 6.95 
ECC801 0.60 
ECC807 3.95 
ECC2000 7.95 
ECF80 1.15 
ECF82 1.15 
ECF86 1 70 
ECF200 1.85 
ECF202 1.85 
ECF801 0.85 
ECF805 2.50 
ECFE106 10.25 
ECH3 2.50 
ECH4 3.00 
ECH35 3.50 
ECH42 1.50 
ECK,' 1.00 
ECH83 1.00 
ECH84 1.00 
ECH200 1.50 
ECL80 0.60 
ECL82 0.79 
ECL83 2.50 
ECL84 0.74 

ECL85 0.95 
ECL86 0.95 
ECL805 0.95 
EF22 3.50 
EF37A 2.50 
5639 1.50 
5640 4.50 
EF42 3.50 
EF50 2.50 
5654 4.50 
5655 4.95 
6670 9.20 
5673 3.50 
EF80 0.55 
EF83 3.95 
EF85 0.50 
EF86 2.25 
EF86 Mullard 

4.50 
F89 1.50 

5691 1.95 
EF92 2.15 
EF93 0.95 
5694 0.95 
5695 1.93 
EF97 0.90 
5698 0.90 
SF 183 0.65 
56184 0.65 
EF731 4.50 
EF800 11.00 
EF804S 19.50 
EF805S 25.00 
EF806S 25.00 
EF812 0.65 
EFL200 1.50 
EFP60 3.50 
51-190 0.72 
EK90 0.95 
EL32 0.95 
EL33 5.00 
EL34 2.50 
51_34 Mullardi 
Philips 4.50 
EL36 1.96 
EL36 Mollard 

2.60 
L37 9.00 

EL38 6.50 
EL41 3.50 
5L42 2.00 

4.50 
EL81 6.95 
5 L83 7.50 
51_84 Bomar 

0.95 
5L84 Mollard 

2.95 
51.85 4.50 
L86 1.75 

51.90 1.75 
EL91 6.00 
E L95 1.75 
EL152 15.00 
EL360 6.75 
EL500 1.95 
EL504 1.95 
EL506 5.9$ 
EL509 5.25 
EL5I9 6.95 
E L802 3.65 
61.821 6.95 
5L822 12.95 
LL80 22.50 

EM34 12.30 
EM83 1.65 
EM84 1.65 
EM85 3.95 
EM87 2.50 
EN32 15.00 
EN9I 1.95 
EN92 4.50 
EY51 0.80 
E070 7.50 
5081 2.35 
6082 1.15 
E083 1.50 
5084 5.95 
50136/87 0.50 
EY88 0.55 
6091 5.50 
605000 1.50 
50802 0.70 
5235 1.00 
5240 2.75 
EZ41 2.75 
6280 0.75 
Eat 0.75 
5290 1.50 
FW4.800 2.95 
G55/10 9.00 
G180/2M 6.95 
0240/20 9.00 
GC100 17.50 
GC1OD 17.50 
GC10/4817.50 
GC10/1E 17.50 
GC12/41317.50 
GD86W 6.00 
GOT120M 5.00 
GN4 6.00 
GN10 15.00 
019100 4.00 
GS10C 16.50 
GSIOH 12.00 
G512D 12.00 
GT1C 14.00 
GU20 35.00 
GU50 17.50 
6%01 13.50 
0003 24.00 
GXU5055 

14.50 
00501 1.50 
001302 1.50 
GZ30 2.50 
GZ31 2.50 
G232 2.50 
GZ233 4.50 
GZ234 2.50 
GZ237 4.50 
HABC80 1.50 

0M5B 3.00 
0M6 1.75 
ORP43 2.50 
ORP50 3.95 
P61 2.30 
P41 2.50 
PABC80 0.75 
PC86 0.75 
PC88 0.75 
PC92 3.50 
PC97 1.10 
PC900 1.25 
PCC84 0.40 
PCC85 0.35 
PCC88 0.70 
PCC89 0.70 
PCC189 0.70 
PCC805 0.70 
PCC806 0.80 
PCE82 0.80 
PCF80 0.65 
PCF82 0.60 
PCF84 0.65 
PCF86 1.20 
PCF87 1.25 
PC F200 1.80 
PCF201 1.80 
PC F801 1.35 
PC F802 0.85 
PC F805 1.25 
PCF806 1.00 
PCF808 1.25 
PCH200 1.50 
PCL82 0.85 
PCL83 2.50 
PCL84 0.75 
PCL85 0.80 
PCL86 0.85 
PCL805 0.90 
PD500 5.9 
PEI -100 69.00 
P5525 2.00 
PE N4ODD 3.00 
PEN45 3.00 
PEN450D 3.00 
PEN46 2.00 
PE06-405 

42.00 
PF L200 0.95 
PL2I 2.50 
PL36 1.75 
PL38 1.50 
PL81 1.25 
PL82 0.60 
PL83 0.52 
PL84 0.78 
P1.500 1.10 
PL504 1.15 
PL508 1.75 
PL509 4.85 
P1.519 4.95 
PL802 6.00 
PL802T 3.50 
PL820 2.95 
P032 0.60 
P033 0.50 
PY81 0.70 
PT82 0.70 
PY83 0.70 
PY88 0.65 
PY500A 1.95 
P0800 0.79 
PY801 0.79 
0133-300 72.00 
0E13-1750 

139.50 
063 5-703 

72.00 
0135.1750 

195.00 
OB5-3500 

595.00 
0E03-10 4.195 
0E08-200 

145.00 
00E02-5 19.50 
00E03-12 7.95 
00E03-20 

35.00 
00E06-40 

45.00 
00V02-6 19.50 
0CIV03-10 5.50 
00V03- 10 
Mollard 15.00 
00V03.20 

28.00 
00V06-404 

27.50 
00V06-404 
Mollard 39.50 
00V07-5C 

55.00 
00203-20 

42.50 
0575/20 1.50 
0575/40 3.00 
0592,10 5.00 
0595 10 4.85 
05108/45 4.00 
05150/15 6.95 
05150/30 1.15 
os150140 7.00 
051200 3.95 
051202 3.95 
051203 4.15 
051205 3.95 
OSI209 3.15 
051212 3.20 
OSI213 5.00 
051218 5.00 
OU37 9.50 
OV03-12 5.75 
OV05-25 2.50 
OV06-20 29.50 
OV08-10013 

145.00 
003-125 72.00 
004-250 72.00 
004-400 83.00 
810 4.00 
811 4.50 
1916 12.00 
917 1.50 
1918 2.50 

1919 2.50 
1920 1.20 
191168 55.00 
195559 9.50 
#01-125 4.95 
ROI -240A 

14.50 
R03-2500 6.50 
RG3-12500 

35.00 
1962025 62.50 
RPY18 2.50 
RP043 2.50 
RPY82 2.50 
R193-250 15.00 
RR3-1250 

55.00 
56617 5.95 
S6F33 28.95 
S11E12 38.00 
530/2K 8.50 
5104/10 10.00 
S109/10 15.00 
5130P 5.95 
SC1/800 5.00 
SCl/1100 6.00 
SC1/1200 5.00 
SCl/1300 6.00 
501/1400 6.00 
SP41 5.00 
SP61 3.50 
ST11 5.00 
STV280(40 

11.95 
5042 4.95 
1132-5/300 

85.00 
T132-300 

195.00 
T63-750 95.00 
TE13-2000 

450.00 
TB 1.2-300 

395.00 
1131.2-500 

495.00 
T004/10-02 

45.00 
TD03-10E 

35.00 
TO03-106 

35.00 
TC/020 4.95 
TH328 850.00 
TH2321 4.95 
TP2620 5.50 
1111 1.50 
1115 45.00 
1121 45.00 
1122 43.00 
11100 69.00 
UR-31MR 

65.00 
102-125A 

05.00 
TY4 400 85.00 
TY7-6000A 

1300.00 
TY8-600W 

345.00 
TYS2/250 

375.00 
U18-20 2.75 
U19 11.95 
U24 2.00 
U25 0.90 
U26 0.90 
U35 3.50 
U37 9.00 
1141 6.95 
U50 2.00 
U82 3.00 
U191 0.70 
U192 1.00 
U193 1.00 
11251 2.50 
U801 3.50 
UABC80 0.65 
UAF42 1.00 
UBF80 0.60 
UBC41 2.25 
UBC81 1.50 
UBF89 1.00 
UBL21 1.75 
UC92 1.20 
UCC84 0.70 
UCC85 0.60 
UCF80 1.00 
UCH2 , 1.20 
UCH4' 2.50 
UCH42 2.50 
UCH8' 1.00 
UCL82 1.75 
UCL83 2.50 
uF4i 1.15 
UF42 1.15 
UF80 1.75 
UF85 1.20 
UF89 2.00 
UL4I 5.50 
UL44 3.50 
UL84 1.50 
ULM 0.65 
UU5 3.50 
U116 6.00 
UU7 8.00 
UU8 9.00 
UY41 3.50 
U085 0.70 
V2350,10 

250.00 
V238A(1K 

205.00 
V2460/20 

315.00 
V240611 K 

225.00 
V241C 1K 

195.00 
V453 12.00 
VLS63I 10.95 
VP4B 4.50 
VPan 4.95 
VR7-30 3.00 
VR101 2.50 

VR105/30 2.50 
VR150/30 2.50 
VU29 4.50 
VU39 1.50 
8021 4.50 
W61 4.50 
W77 5.00 
W81M 4.50 
W729 1.00 
W739 1.50 
024 4.50 
041 4.50 
066/065 4.95 
X76M 1.95 
0024 1.50 
0025 0.50 
XFW47 1.50 
XFW50 1.50 
001-2500 

75.00 
005 500 22.50 
XL628FT 7.50 
XNP12 2.50 
XR1-1600A 

49.50 
0R1-3200A 

79.50 
X111-641300 

149.50 
065 6.95 
001100 75.00 
031020 42.50 
0J1060 2155.00 
01.1060 195.00 
01. 1070 195.00 
01.1071 195.00 
01.1290 65.00 
01.1440 450.00 
Z77 1.20 
23001 6.00 
2302C 12.00 
Z359 9.00 
2520M 4.00 
Z7COU 9.50 
Z759 19.85 
2803U 18.95 
ZA1000 12.50 
ZA1001 1.50 
21.11001 12.00 
ZM1005 8.00 
2M1020 6.00 
ZM1021 0.00 
ZM1023 7.95 
ZM1041 14.00 
n41082 9.00 
2M1084 10.00 
ZM1175 6.50 
2M1177 9.00 
ZM1202 55.00 
2M1263 4.00 
103 4.50 
1054 3.50 
1052 3.50 
1522 10.00 
1827 55.00 
I B350 45.00 
IB63A 75.00 
103 2.50 
15501 2.50 
IP28 25.00 
1195 0.90 
155 1.50 
11'4 1.00 
1U4 1.75 
1U5 1.00 
10213 2.50 
2A3 16.50 
2AS15A 11.30 
287 2.50 
2E322 69.50 
2036 70.00 
20390 32.50 
203980 39.50 
2040 37.00 
2042 29.50 
2043 60.00 
2051 2.50 
2005 1.50 
2D21 1.05 
2021W 3.15 
2E22 49.00 
2E26 7.95 
2355 295.00 
2025 35.00 
2025 Raytheon 

75.00 
2026 95.00 
2629 250.00 
2048 140.00 
2056 250.00 
2020 5.00 
30/1076 12.00 
30/1080 9.00 
3A/109B 11.00 
30/1100 12.00 
30/1410 11.50 
30/146.1 7.50 
30/1473 7.50 
30167M 10.00 
3030 3.95 
304 1.10 
305 4.50 
3072 3.35 
3822 25.00 
3824 12.00 
3826 24.00 
3828 15.00 
3BZ6 1.50 
3045 24.00 
300300047 

660.00 
3CY5 1.50 
30210 29.50 
3E22 49.50 
3E29 30.50 
3E37 1.96 
3H 0.40 
3J 1705 

1460.00 
3J 1875 

1450.00 
31. 0.40 
304 2.50 
3V4 1.75 
4-65/9 65.00 

4-250A 79.50 
4-4030 87.50 
10000 425.00 
4632 35.00 
48/55113 

125.00 
4130 70 1.75 
4626 1.95 
4028 25.00 
4035 145.00 
4001250 
Elinac 150.00 
4002508 49.00 
40625013 
Eirnac 59.50 
400250BM 

63.00 
4002500 

115.00 
4025019 125.00 
4C0350A 

100.00 
iCX350F 95.00 
4001000A 

425.00 
40015008 

398.50 
4CX5000A 

1000.00 
402174-125A 

86.00 
4032 125.00 
4057 2.25 
40V7 2.25 
4JC6A 2.95 
4676 1.50 
401500 35.00 
405030 350.00 
50/1020 9.50 
50152M 9.00 
501630 10.00 
5A1700 6.25 
50-180M 9.00 
5A-206K 10.00 
5AM8 2.15 
5058 1.20 
513-110M 10.00 
56-254M 14.50 
513-255M 19.50 
5B-256M 15.00 
56-257M 15.00 
513-258M 14.50 
5C22 125.00 
501.80 2.50 
531806 

2950.00 
51.38 2.95 
5R4GB 5.50 
519400 4.95 
5TA 5.95 
5180 1.95 
5040 2.95 
50406 4.50 
5V4G 1.50 
504 4.95 
503GT 1.95 
523 4.50 
52401 2.50 
6/301.2 0.70 
60203K 9.00 
6A7 4.95 
608 1.50 
68E14 3.50 
6ACIWA 2.00 
6AG 5 2.50 
6007 1.05 
6AH6 3.50 
6834 3.50 
6037 2.00 
6005 1.96 
6006 2.50 
601.5 0.60 
60M4 3.25 
60M5 6.00 
6AM6 1.95 
6055 4.50 
6AN8A 3.50 
6005 1.75 
6008 0.85 
OARS 5.95 
6055 1.50 
6056 2.50 
60570 4.50 
6076 0.90 
6AT8 1.75 
6AUIGT 2.00 
6AU5GT 4.50 
6AU6 0.95 
6AV6 0.90 
6AWEIA 3.50 
6AX4GT 1.95 
60.0313 1.95 
6.428 4.50 
6B4G 5.50 
61380 1.50 
61310 1.95 
6606 0.95 
6687 4.50 
613888 3.50 
6608 0.85 
66E6 0.95 
66060 3.00 
66146 1.95 
66/-18 1.50 
6BJ6 1.50 
61304 4.00 
681.6 85.00 
6131_8 1.15 
66M6 115.00 
6856 1.65 
6058 3.95 
6605 0.95 
6130 7.0 1.50 
60197 4.95 
6657 5.50 
6BW6 5.35 
68W7 1.50 
6676 2.30 
662 ' 2.95 
6C4 1.50 
605 1.95 
6C6 3.50 
6080 1.50 
609 4.95 
6004 4.96 

6CA7 3.50 
6CB5 3.95 
60E36 1.95 
6006G0 4.50 
6C F6 1.95 
6CG7 2.95 
6C H6 6.95 
6CL6 3.25 
6CL8A 1.50 
6CM7 2.95 
6CS6 0.75 
6057 0.95 
6CW4 8.00 
6D06 2.35 
6038 0.95 
6006 1.50 
6D05 7.30 
60068 2.50 
6DT6A 1.50 
6DW4B 2.15 
6E5 3.95 
6EA7 2.50 
6508 2.50 
6E138 1.75 
6537 0.65 
6EM5 2.50 
6EM7 2.50 
6E1/8 1.75 
6EV7 2.95 
6EW6 1.50 
6EW7 4.50 
6F1 2.00 
6F5 5.50 
6F6G 2.50 
6F7 5.50 
6613 3.00 
6614 1.00 
6F17 2.75 
6623 0.60 
6624 1.25 
6F25 1.25 
6F28 1.25 
6632 1.25 
6633 17.00 
6FH5 6.50 
6FH8 5.95 
6FL2 4.50 
6607 2.95 
6655 3.95 
6GH8A 2.50 
6037 0.85 
6006 1.95 
6G M6 2.65 
6057 2.15 
6GV8 0.95 
60W8 2.50 
6005 3.95 
6006 2.50 
6H1 9.50 
6H6 2.50 
6H6GT 1.95 
61187 1.95 
6HF5 5.50 
5-168 2.50 
OHMS 2.50 
6H05 3.50 
6HS6 4.95 
6H58 2.95 
6HZ6 3.50 
634 2.15 
6JAWA 3.15 
63501 2.50 
636 2.00 
6.17 4.15 
6.170 4.15 
6JB6A 4.50 
6J 56C 0.50 
6JM6 3.95 
63 UELA 2.50 
6.1560 6.50 
6070 2.00 
6K8G 3.00 
6006 6.50 
60060 6.95 
6K M8 2.50 
6L1 2.50 
6L6GC 2.95 
6L6GC (GE) 

5.75 
61.600 
Phihps 6.50 
6L6GAV 5.50 
61_6W 2.50 
6L6WGC 5.50 
61.7 3.50 
61.15 3.15 
6L 19 3.95 
6I.J8 2.50 
61.020 1.15 
61. 66 7.50 
61.06 6.50 
6P28 2.00 
607GT 1.20 
619 7 3.15 
6RHH8 10.00 
6S40 1.50 
6507 1.35 
6SC 7 1.50 
6507 2.50 
65117 1.35 
65J7GT 1.20 
6507 1.35 
6SL7GT 1.50 
6304701 1.50 
6S07GT 1.35 
6557 1.05 
618 2.00 
60601 3.50 
6U7G 3.50 
61180 1.50 
6V6G 1.25 
6V6GT 1.95 
6W401 1.95 
6060 3.95 
6X2N 1.00 
604 1.50 
65501 1.00 
655010 1.00 
608A 2.25 
706 4.50 
7AU7 1.50 
786 3.50 
787 2.50 
708 4.50 
717 5.50 

707 
71. 
707 
704 

7.50 
1.60 
4.30 
2.50 

888 2.50 
8810 2.50 
8805 1.96 
8CW5 1.50 
8E88 1.50 
8F07 1.97 
100W5 1.50 
1002 1.25 
10D57 2.50 
10008 2.80 
10E138 1.95 
105W7 2.06 
10E1 0.75 
10008 1.05 
10P14 2.50 
11E3 35.00 
11193 5.50 
1206 3.95 
12006 1.50 
120E6 5.50 
12AHIGT 4.95 
1201.5 1.00 
12076 1.25 
12017 1.15 
120T7WA 2.50 
12006 1.50 
12007 0.65 
12AV6 1.96 
120V7 2.50 
120040T6 

1.50 
12007 0.85 
12007WA 2.50 
12007S 7.95 
12007 3.95 
12640 4.50 
12806 1.60 
126E6 1.95 
12131-170 2.95 
1281.6 1.75 
1261613 1.95 
121307A 2.75 
1208 2.50 
12005 1.95 
12006 1.20 
1200613 3.30 
12DW4A 3.50 
12D26 3.95 
12E1 19.50 
12E14 38.00 
12FX5 1.95 
12057 3.05 
12H07 3.95 
12J5GT 3.95 
123701 3.50 
12328 2.95 
125701 1.50 
12080 1.95 
12007 1.95 
12P5130 53.00 
125701 1.50 
125070T 1.95 
12507 4.75 
12507 1.95 
125J7 1.50 
1255701 1.85 
125W7 3.50 
12507 4.50 
1204 1.95 
1303 3.20 
1307 3.20 
1309 3.20 
130E7 2.50 
13087 2.95 
13E1 145.00 
13EM7 3.50 
1466 4.50 
14197 3.30 
15E 5.50 
16003 1.95 
16005 2.95 
16H 0.40 
161. 0.40 
1799 3.50 
170X40 TA 

1.95 
17E1E3 2.50 
170W4A 2.05 
175W8 0.95 
17.128 4.50 
1803 6.00 
180E15 3.50 
19005 3.50 
19AU407 2.50 
191306 3.50 
1803 19.50 
1906 9.00 
19H4 35.00 
19115 33.50 
20CV 9.50 
2001 0.70 
201. F6 7.95 
201.1 0.98 
20191 0.55 
20P4 1.95 
20195 1.15 
21326 4.95 
21006 4.96 
21LU8 3.75 
24131 99.50 
2489 39.30 
25606 1.75 
2500613 2.95 
251.607 1.75 
2901 19.50 
29006 5.50 
'10C15 0.50 
30017 0.40 

30C18 1.48 
30FL2 1.35 
30FL12 0.95 
30FL13 1.10 
3061.14 1.26 
30L I 0.45 
301.. 15 0.60 
301.17 0.60 
30P4MR 1.00 
30P12 1.00 
30P18 0.60 
30P19 1.00 
3065 I 2.50 

TELEX 
966371 
TOS PM 

30PL 13 0.60 
30PL14 1.75 
31JS6C 5.50 
33A/158M 

19.50 
3503 3.95 
3505 4.50 
3505 4.50 
351.661 2.00 
3523 1.95 
352501 3.50 
38HE7 4.50 
40006 5.50 
42 6.98 
47 9.00 
5005 1.50 
5065 1.95 
5005 0.95 
500060 1.95 
505H5 1.50 
50306 2.05 
530U 4.50 
7581 3.50 
7501 4.50 
80 4.50 
83 8.50 
83A1 7.50 
85A I 6.60 
6502 2.95 
90AV 13.00 
9001 3.50 
90CG 13.50 
90CV 12.50 
9100 9.00 
9200 19.50 
92AV 15.00 
9501 6.50 
100E1 10.00 
10601 2.50 
150132 6.50 
150018 9.00 
15002 2.50 
15OC4 2.50 
185131 1.50 
211 33.50 
2300 18.00 
2310 15.00 
250TH 150.00 
307 5.00 
328A 15.00 
4048.10 0.95 
425A5 8.00 
436A 35.00 
5726 59.50 
7058 8.00 
708A 8.00 
7230713 76.00 
7240 275.00 
7258 275.00 
7260 75.00 
8010 15.00 
802 25.00 
933 14.95 
805 59.00 
807 2.50 
808 5.95 
810 85.00 
811 15.00 
8120 35.00 
813 27.50 
813 Philips 

35.00 
6298 14.50 
833A 95.00 
843 7.50 
8060 6.50 
8720 20.00 
873 60.00 
954 1.00 
955 1.00 
9580 1.00 
12990 0.60 
1626 3.00 
1768 95.00 
1849 315.00 
1927 25.00 
2040 25.00 
2050 5.95 
2050W 6.95 
4004.0 11.50 
42125 250.00 
421211 250.00 
4313C 4.00 
43280 9.00 
4.71 35.00 
46870 9.50 
5544 79.50 
5636 5.50 
5642 9.80 
5651 2.50 
5654 1.95 
5670 3.25 
5672 4.50 
5675 26.00 
5678 7.50 

5667 
5696 
5702 
5704 
5718 
5725 
$726 
5727 
5749 
5750 
5751 2.95 
5762 550.00 
5763 5.75 
58140 3.25 
5823 9.50 
5829WA 6.50 
5840 3.50 
5842 11.00 
5863 95.00 
5886 13.95 
5894 39.50 
5899 4.50 
5963 1.75 
5965 2.15 
6005 1.85 
5021 3.65 
6057 3.75 
6058 3.95 
6059 3.75 
6060 2.25 
6062 4.50 
6063 2.00 
6064 3.25 
6067 7.00 
6072 6.95 
5080 8.50 
5080WA 9.50 
6132 10.50 
5136 2.50 
61468 9.00 
6155 72.00 
6156 72.00 
6157 2.50 
5158 3.20 
5201 6.45 
5205 6.95 
5211 2.50 
5267 4.50 
5299 250.00 
.5350 3.50 
5360 4.50 
6386 14.50 
-5443 7.00 
5463 7.50 
5550 RCA 

15.00 
5550 GE 10.95 
5688 5.50 
6761 
6870 
68838 
6973 
7025 
7025S 
7027 
7032 
7036 
7044 
7054 
7059 
7119 
7167 
7189 
7193 
7199 
7247 
7360 
7475 5.00 
7486 155.00 
1527 85.00 
7551 850 
7558 9.45 
75818 9.95 
7586 15.00 
7587 19.50 
75918 5.95 
7609 47.00 
7698 75.00 
7699 25.00 
7788 25.00 
7815 59.50 
7868 5.95 
7963 7.95 
8005 95.00 
8020 45.00 
8136 2.15 
8156 7.95 
8417 6.95 
3844 25.00 
8874 215.00 
6950 10.50 
9001 1.50 
18042 10.50 
18045 10.00 

11.50 

4.54.1 
4.50 
3.50 
3.50 
6.15 
2.50 
2.50 
2.50 
2.50 
1.85 

12.50 
11.50 
9.95 
7.95 
2.50 
6.95 
6.50 
2.00 
4.95 
6.95 
3.95 
2.50 
9.00 
3.95 
5.50 
7.50 
7.50 
4.95 
15.00 

Min 4 LU0II VALVES 91 STOCK 
4,000 - Different Types 

Please enquire tor types not listed 
Specially selected and matched valves 

available on request 

CALLERS WELCOME 
OPEN MON-THUR 9AM-5.30PM 

FRI 9AM-5 OOPM 
'24-HOUR ANSWERPHONE 

SERVICE' 
ACCESS & BARCLAYCARD 
PfICW: ORDERS WELCOME 

UK ORDERS P&P £1 
PLEASE ADD 15% VAT 

EXPORT ORDERS WELCOME 
CARRIAGE AT COST 
PLEASE SEND YOUR 

ENQUIRIES FOR SPECIAL 
QUOTATIONS FOR LARGE 

REQUIREMENTS 
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 PRODUCT NEWS 
BUDGET TOROIDS 

New production methods 
and materials have enabled 
Cotswold Electronics to sup-
ply their budget range of 
toroidal transformers with an 
alternative double insulation 
which meets BS5850 require-
ments and BS415 Class 2 for 
insulation. When a thermal 
cut out is fitted the transfor-
mers in the budget range 
meet all the other aspects of 
BS415. 
Those already using the 

D1000 to D1067 transformers 
will find that the D2000 series 
are exact equivalents with the 
exception of the double 
insulation capability, which is 
now available at no extra cost. 
The VA ratings remain the 
same at 30, 60, 100, 160, 230, 330 
and 530VA. The standard 
stock primary voltage is 120 + 
120V but single primary 240V 
and 110V and 220V are also 
available. The working fre-
quency is 50 to 60Hz and the 
operating range is 47 to 
400Hz. An interwinding metal 
screen can be supplied where 
the transformer is intended to 
provide protection against 
the primary voltage being 
applied to the secondary in 
the case of an insulation fault. 
The secondary windings 

are generally dual voltage 
types ranging from 6 + 6V to 50 
+ 50V with 9, 12, 15, 18, 22, 25, 
30, 35, 40, 45V in between. 
Toroids with single secondar-
ies of 110, 220 and 240V are 
also available. The double 
insulated budget range are 
terminated in PVC insulated 
leads 150mm long (special 
terminations can be supplied 
on request, subject to extra 
charges). 

COAXIAL SWITCHES 
A new range of 5-way co-

axial switches is now avail-
able in the UK. Hofi professio-
nal switches are engineered 
to the highest electrical and 
mechanical standards. Manu-
ally operated or remotely 
controlled switches are avail-
able with either S0239 or 'N' 
type sockets fitted. 

Hofi switches offer a new 
standard of guaranteed per-
formance to the professional 
and amateur user. Every unit 
is supplied with an individual 
certificate of performance, 
giving factory guaranteed 
figures for insertion loss and 
isolation. 
High operational reliability 

is guaranteed by the use of a 
unique double contact sys-
tem giving high power trans-
fer and excellent perform-
ance to UHF frequencies. 
Rugged construction and the 
use of corrosion resistant 
materials ensure long life for 
Hofi switches. 
The remotely controlled 

system is available with 

weather protecting cover for 
the switch unit, easy to oper-
ate control box and, as an 
option, a remotely controlled 
switch box to enable a rotator 
to be controlled via the same 
8-way control cable, thus 
effecting considerable sav-
ings in the use of multi-way 
cable. 
Technical specification 

includes power handling up 

to 3kW, insertion loss at a low 
0.04dB and an SWR better 
than 1.06 at 50 ohms. Hofi 
switches are available from 
£54.00. 

Winchester Communications, 
Trinder House, 
Free Street, 
Bishops Waltham, 
Hants SO3 1EE. 
Tel: (04893) 3404. 

Cotswold Electronics Ltd, 
Unit Ti, 
Kingsville Road, 
Kingsditch Trading Estate, 
Cheltenham GL51 9NX. 
Tel: (0242) 41313. 

BATTERY BOOST 
Power-Sonic Europe has 

increased the capacity of four 
of its sealed rechargeable 
lead acid batteries. The price 
and case size remain the 
same. 
The improved models are. 

PS618 (6V), 1.8AH is now 2AH; 
PS626 (6V), 2.6AH is now 3AH; 
PS630 (6V), 3AH is now 3.2AH; 
PS1226 (12V), is now 3.2AH. 

All Power-Sonic batteries 
offer leakproof cases, sus-
pended electrolyte, over-
charge protection, cycle or 
float operation, high dis-
charge rate, rugged compact 
construction and extended 
shelf life. Charging require-
ments for the improved mod-
els remain the same. 

Power-Sonic Europe Ltd, 
Cornwallis House, 
Howards Chase, 
Pipps Hill Industrial Estate, 
Basildon, 
Essex. 
Tel: (0268) 293353. 

TRANSFORMERS 
Avel toroidal transformers 

can be supplied to comply 
with the British Standards 
for measuring equipment 
(BS4743 and BS348). The spe-
cifications require that the 
construction of the transfor-
mers provides reasonable 
protection to the user from 
accidental electric shock, 
which would necessitate the 
use of double insulation and a 
copper screen. 
The toroids can be supplied 

with dual 50/60Hz primary 
windings for operation from 
either 240V or 120V ac mains. 
The Avel toroids can be 
supplied with twin centre-
tapped or single wound 
secondary windings if 
required. The equipment 
designer can select from a 
menu of options including: 
variable height to diameter 
geometry; extra low radiated 
and audible noise character-
istics; integral overload pro-
tection; metal cans, mu-metal 
cans, thermoplastic pots, 
Melinex tape, impregnated 
cotton tape finishes; centre 
hole fixing; flying leads, 
direct PCB mounting and flow 
soldering, surface mount 
connections; temperature 
maintained at 40°C above 

ambient without artificial 
cooling due to a toroid's 
inherent high efficiency. 

Avel-Lindberg Ltd, 
South Ockendon, 
Essex RM15 5TD. 
Tel: (0708) 853444. 

IT FITS! 
Telecomms now offer a 

Greenpar 'N type silver 
plated connector to fit the 
popular Pope H100 cable. 
Greenpar have specially 

manufactured this item and 
Telecomms are holding large 
stocks for both trade and 
retail users. In recent years, 
Pope H100 has become very 
popular with both radio 
amateurs and commercial 
users, since it offers 
extremely low loss at an 
economical price. 
The outer diameter of 

9.1mm for this cable means 
that many other connectors 
will not fit correctly. 
The new Greenpar 'N' type 

sells at £3.36. 

Telecomms, 
189 London Road, 
North End, Portsmouth, 
Hants P02 9AE. 
Tel: (0705) 698113. 
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NEWS 
DESK 

SPECTRA calling 
The world's first fully inte-

grated paging, voice mail and 
telephone answering termi-
nal, SPECTRA, has been 
introduced by SCE of Hicks-
ville, New York, from August 
this year. 
The unit is equipped to 

provide a full menu of sub-
scriber services designed to 
increase revenues and 
expand a service provider's 
system without the need for 
multiple investments or mul-
tiple manufacturers' equip-
ment. 

Its modular design and soft-
ware intensiveness support 
the most advanced features 

in each of the three technolo-
gies it combines. These 
include: networking, full 
statistical system manage-
ment, user-selected greet-
ings, user-activated intercept 
of paging calls, solid state 
switching, on-line configura-
tion control and full 
redundancy. 
The unit will be shown at 

Telecom '87 in Geneva at USA 
Pavilion Booth 1.360. 

Ariane for Aerospace 
British Aerospace Space 

and Communications Divi-
sion has been awarded a 
contract worth over £20 mil-
lion to supply Arianespace 

R & S antenna 
The rotatable log-periodic 

HF antenna AK451, from 
Rohde & Schwarz, for trans-
mitter powers up to 1kW, has 
been developed for the fre-
quency range 5 to 30M Hz. The 
essential improvement of this 

new antenna lies in the reduc-
tion of its radius of rotation, 
which is about half that of its 
predecessor, AK751. 
The AK451 antenna can be 

used in embassy radio net-
works or for high-sensitivity 
radiomonitoring. 

with twenty 'SPELDA' payload 
bay structures for Europe's 
Ariane 4 rocket. 
SPELDA is an integrated 

payload bay structure which 
will enable Ariane 4 to launch 
independently two or more 
spacecraft during the same 
mission. 
The bay is a large cylindri-

cal structure, 3.97m in dia-
meter, below a truncated 
conical section. One satellite 
is carried on a mounting ring 
fitted to the top of the conical 
section, and the second satel-
lite is enclosed within the 
cylindrical portion. 

Early in the flight, Ariane's 
nose fairing is jettisoned, 
clearing the way for the upper 
satellite to be released in 
orbit. After launch of the first 
satellite, a pyrotechnic 
charge separates the upper 
and lower sections of 
SPELDA before the upper 
section is propelled away by a 
precompressed spring sys-
tem, leaving the second satel-
lite free for release into 
transfer orbit. 
The first flight model will be 

employed on the maiden 
flight of Ariane 4 (flight V21). 
This latest launcher will pro-
vide Europe with the capabil-
ity of placing into geotransfer 
orbit the largest satellites 
now being built. The maiden 
flight will take place from 
Kourou, French Guiana, in 
1988. 

Skylark launch 
On August 25th 1987 British 

Aerospace Space and Com-
munications Division cele-
brated the latest launch and 
30th anniversary of the Sky-
lark Sounding Rocket. 
The launch, which took 

place at 2.00am local time, 
from the re-opened Woomera 
rocket range in South Austra-
lia, provided astronomers and 
scientists with the opportun-
ity to observe from space the 
recently discovered super-
nova situated 155,000 light 
years distant in the Large 
Magellanic Cloud (LMC). The 
LMC, which is a satellite 
galaxy to our own, is only 
visible from the southern 
hemisphere. 
The customer for the 

launch was the German 
Aerospace Research Estab-
lishment, DFVLR, who were 
responsible for procurement 
of the rocket and co-ordina-

tion of the launch. The Ger-
man Max Planck-lnstitut were 
responsible for procurement 
and management of the 
payload experiment. Funding 
for the project was provided 
by the German Ministry of 
Research (BMFT). 
The rocket's payload con-

sisted of an X-ray telescope 
and camera which will pro-
vide astronomers with a col-
our X-ray image of the super-
nova. The results should pro-
vide astronomers with valu-
able information about the 
matter expelled during the 
explosion and increase 
understanding of the super-
nova remnant. After providing 
approximately five minutes of 
observation time the payload 
will be parachuted back to 
Earth for recovery by 
helicopter. 
The first Skylark was laun-

ched from Woomera in sup-
port of the 1957 International 
Geophysical Year, and since 
1964 British Aerospace has 
supplied an entire family of 
Skylark rockets. 

EIRP approved 
The Department of Trade 

and Industry announced on 
8th September the comple-
tion of work on the prepara-
tion of several performance 
specifications for the type 
approval of low power radio 
devices. 
Radio devices coming on to 

the UK market must be type 
approved and the specifica-
tions have been necessary in 
order to prepare the way for a 
Statutory Instrument to 
exempt from individual licen-
sing a whole range of low 
power radio devices. Type 
approval remains necessary 
in a licence-free regime to 
ensure that products meet 
the necessary standard to 
minimise interference and 
provide users with a good 
quality of service. 
The new specifications 

generally update existing 
outline specifications for 
induction systems, telemetry 
and telecommand devices, 
wireless microphones and 
hearing aids, Doppler and 
field disturbance devices and 
emergency alarms for the 
elderly and infirm. New spe-
cifications have been 
introduced for some types of 
radio alarms, for general pur-
pose low power devices 
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operating at 49MHz and for 
low power devices operating 
in the microwave bands. 
Since the beginning of the 

year the department has been 
issuing free licences for the 
devices to be exempted 
under the forthcoming Statu-
tory Instrument. The eventual 
aim of the more liberal regime 
is that users will no longer 
have to pay fees or complete 
licence application forms and 
manufacturers and distribu-
tors can market products in a 
less regulated environment. 
The new specifications for 
radio alarms and general 
purpose low power devices 
release new frequencies and 
thus provide new opportuni-
ties for manufacturers. 

Space funding 
The Space and Com-

munications Division of Brit-
ish Aerospace has welcomed 
the decision by the Govern-
ment to review its position on 
the funding of UK space 
activities. The division has 
also been informed of the 
provision of interim funding 
for the continuation of the 
British involvement in the 
current preparatory work 
being undertaken on the Col-
umbus and Ariane 5 prog-
rammes. 

British Aerospace has also 
acknowledged the need 
expressed by the Prime 
Minister for industrial sup-
port and is to contribute funds 
for continued work on HOTOL 
and Radarsat, both important 
national space programmes. 
Space research, British 

Aerospace believe, acts as 
a pathfinder in education, 
science and technological 
development generally, and 
in the United Kingdom and 
Europe space research has 
been almost entirely aimed at 
practical benefits to mankind. 
The programmes covered by 
these arrangements are con-
sistent with these aims, and 
the funding will enable Brit-
ish Aerospace and other com-
panies concerned to com-
plete by November this year 
the tasks for which they have 
been under contract to the 
European Space Agency, and 
to progress significantly the 
national programmes. 

Speedy repairs in the city? 
London's four million 

telephone customers will 

benefit from a greatly 
improved fault repair service 
from the end of the year, 
following British Telecom's 
purchase of automatic line 
test gear worth more than £15 
million. 
The installation of the 

equipment began in October 
in the City, in London's 87 
repair service controls. 
The equipment will automa-

tically test customers' lines 
and equipment to pinpoint 
degradation before it 
develops into faults which 
could affect the telephone 
service. 

Nigerians end piracy 
A Nigerian court has 

ordered the destruction of 
200,000 pirate music cassettes 
containing works by over 300 
classical, jazz and, pop artists. 
This is the latest in a series of 
legal moves by the local 
music industry against impor-
ters and manufacturers of 
illicit tapes and follows a 
recent pledge by a senior 
government minister that 
measures to eradicate piracy 
will be introduced by the end 
of 1987. 
Nigeria is the largest mar-

ket for recorded music in 
Africa, with annual sales of 
some 23 million records and 
cassettes. Of these, however, 
some 70% are pirated, with a 
retail value of 96 million naira 
($30 million). Although ham-
pered by the inadequate state 
of the current law, the IFPI's 
(International Federation of 
Phonogram and Videogram 
Producers) Nigerian group 
has won four major anti-
piracy actions in the Lagos 
courts in the last twelve 
months. The cases brought 
against manufacturers, 
importers and printers 
involved in piracy have 
resulted in the imposition of 
damages totalling over 
120,000 naira. 

A year after Big Bang 
The fifth Computers in the 

City event, organised by 
Online International, will take 
place at the Barbican Centre 
from 17-19th November. With 
the City a year wiser after Big 
Bang, visitors to this year's 
exhibition will be viewing the 
latest developments in com-
puter-based financial sys-
tems from over 100 exhibitors 
with the experience of sea-

soned campaigners. 
As in previous years, Com-

puters in the City has drawn 
the support of leading manu-
facturers and suppliers of 
equipment, software and ser-
vices. Demand for space at 
this event has been such that 
the 1987 exhibition will be 
using all four of the Barbican 
halls. 
Further details are avail-

able from Pam Howard on 01-
868 4466. 

Eutelsat development 
Marconi Space Systems Ltd 

has received from Aerospa-
tiale of France an £8 million 
contract to proceed with the 
manufacture of a communica-
tions repeater for a fourth 
Eutelsat II satellite. 
Repeaters for the first three 

satellites were ordered in 
May 1986 and were the first 
ever commercially produced 
for the European telecom-
munication and television 
distribution market. Long-
lead items for the fourth were 
ordered in June 1986 in a 
contract valued at £1 million. 
Each satellite can carry 

some 16,000 simultaneous 
telephone conversations, 
provide high-speed computer 
datalink, carry high quality 
television programmes within 
the Eurovision network, and 

permit direct broadcasting by 
satellite (DBS), as well as 
video conferencing facilities. 
The first three satellites are 

expected to be launched in 
1990 and delivery of the fourth 
repeater to Aerospatiale in 
Cannes is scheduled for 
February 1990, with launch in 
1991. 

New Atlantic link 
Work in Britain on laying the 

world's first transatlantic 
optical fibre cable — code-
named TAT 8 — was due to 
start on September 5th. 
At Widemouth Bay in Corn-

wall, the UK shore end of this 
£220 million undersea system 
is being installed by staff from 
BTI. 
When TAT 8 comes into 

service, it will have the capac-
ity to carry the equivalent of 
40,000 simultaneous phone 
calls, or their equivalent in 
data, text, facsimile, graphics 
or TV pictures. 
At the UK end, TAT 8 calls 

will go over British Telecom's 
inland digital network to an 
international switching cen-
tre in London. 
The new cable will carry 

both public and private com-
munications. BTI has already 
taken advance orders worth 
over £14 million for private 
leased circuits on TAT 8. 

Mercury buys Marconi 
Marconi Communication 

Systems has recently been 
awarded a contract for the 
supply of two Intelsat Stan-
dard A terminals to be instal-
led at the Mercury Com-
munications Satellite Earth 
Station at Whitehill, 
Oxfordshire. The contract, 
won in the face of strong 
international competition, is 

valued at £3.7 million to 
Marconi. 
The terminals are to be 

installed and ready for ser-
vice early in 1988 and will 
extend the services already 
being provided by mercury 
from this site. They will be 
used to communicate with the 
Far East and the USA via the 
Indian Ocean and Atlantic 
Ocean satellites. 
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AMATEUR RADIO 
 WORLD  

Compiled by Arthur C Gee G2UK 

Illrhe Falklands, which before the 'war' 
were hardly ever heard of, nowadays 

seem to. be continuously in the public 
eye. They get their fair share of attention 
even in the amateur radio press, through 
the activities of its few, but active, radio 
amateurs. 
Your scribe recently came across an 

unexpected story of an unusual nature, 
which had a strong radio interest. 
Besides amateur radio, I have an interest 
in narrow gauge railways and miniature 
locomotives. Whilst browsing through a 
catalogue relating to the latter, I came 
across a loco kit based on an industrial 
railway locomotive which was said to 
have seen service in the Falkland 
Islands, where it had assisted 'in the 
construction of a powerful transmitter'. 
Just what sort of transmitter' it was and 
when it was built was not mentioned, but 
a reference was given as to where 
further information was to be found. A 
most interesting story was unravelled 
from these references. 
At the beginning of the First World War, 

the German battleship Admiral Graf von 
Spee sank two British cruisers off 
Coronel, Chile. Two British battle cruis-
ers, the Invincible and the Inflexible 
were despatched to take countermea-
sures. They called in at the Falklands to 
take on coal and, while they were there, 
four German ships approached the 
Falklands. They were engaged by the 
British ships and were sunk. 
This incident demonstrated beyond all 

doubt the need for better communica-
tions between the Northern and South-
ern Hemispheres, and the Admiralty 
decided to build a powerful spark 
wireless transmitter on the islands. This 
early wireless transmitter required very 
large power supplies; so two Babcock 
and Wilcox boilers provided steam for 
three electric generators. The boilers 
required huge quantities of coal to fire 
them and hence a light narrow gauge 
railway was built to carry the coal from 
the Navy jetty to the site of the wireless 
station at Moody Brook, a distance of 
some three or four miles. The wireless 
station was built by the Marconi Com-
pany. Two 2-foot gauge locomotives, 
built by Kerr Stuart & Co of Stoke on 
Trent, provided the motive power for the 
coal trains. 

First trials of the transmitter were 

made in April 1915, during which too 
much power was applied to it, resulting 
in many miles of wiring being burnt out! 
After modifications all was well, and so 
powerful were the radio signals from the 
station that they were audible in the 
North Sea! Good DX for those days! 
The remains of these two locomotives 

were discovered during the recent 
Falklands conflict! Readers interested in 
philately may like to know that these 
locomotives are illustrated on the old 27p 
Falkland Islands stamp and on the new 7p 
Falkland Islands stamp, issued in Febru-
ary 1985. 

Expeditions fund 
The RSGB's HF Committee has laun-

ched a fund to assist intending HF DX 
expeditions, both in the UK and world-
wide. Its objectives are to help in 
acquiring suitable equipment for 
DXpeditions, to assist with the costs of 
chartered transportation; such as boats, 
to uninhabited islands and also to help 
with the cost of good quality pictorial 
QSL cards. The latter in particular seems 
a very good idea. 
This scheme should certainly appeal to 

those interested in DX activities and 
should help prevent those 'shoe-string' 
expeditions which, through inexperi-
ence and lack of funds, often end in 
chaos! 
When making recommendations on 

sponsoring a particular proposal, the HF 
Committee will take into account such 
factors as the likely interest of RSGB 
members in the proposed expedition 
and the degree of involvement of society 
members, the relevance of the expedi-
tion to society awards, the range of 
activities proposed and the quality of the 
leadership. 
This scheme would seem to be an 

excellent one and will certainly help to 
encourage such expeditions and put 
them on a sound basis; reading the 
accounts of some such projects which 
have been attempted in the past, I 
believe this needs doing. 
The first priority will be to build up a 

fund and payments will at first be 
infrequent, depending on how the fund 
builds up. Donations and bequests will 
be very welcome and should be sent to 
Martin Atherton G3ZAY, PO Box 146, 
Cambridge, from whom details of the 

fund's terms of reference can be had. 

The origin of '73' 
We have mentioned the activities of 

the 'Old-Timers Association' once or 
twice previously in this column. It will be 
recalled that this organisation was at one 
time a very active group, but has 
declined in recent years. Steps were 
taken recently to revive it and, to judge 
from its quarterly magazine, OT News, 
this revival is proceeding very satisfac-
torily. 
One can judge quite accurately the 

liveliness of an organisation from its 
journal or newsletter. The July issue, just 
to hand, contains a lot of very interesting 
material. One article which particularly 
caught your scribe's attention was on the 
origin of the code CW group '73', sent as 
the final greeting at the end of a OSO. 
These code groups, such as '73', '88' 

and 'VE' -which are now being discussed 
in some of the amateur radio media - 
seem to have become part of the radio 
amateur CW jargon for no apparent 
reason. So it is of interest when someone 
comes up with a tenable explanation. 
This one is by Louise Ramsey Moreau 
W3WRE, who, besides being a great 
archivist, has one of the finest collec-
tions of Morse keys in the world - over 
300! 
He says that the first authentic use of 

'73' is in a publication called The National 
Telegraphic Review and Operator's 
Guide, which was first published in April 
1857. At that time it meant 'My love to 
you'! Succeeding issues of this publica-
tion continued to use this definition. 
However, within a short time, the use of 
'73' began to change, from this Valentine-
type sentiment to one of fraternal ism. '73' 
became a greeting, a friendly word 
between operators, and it was so used on 
all telegraphic systems. 

In 1859, the Western Union Company 
introduced a standard list of codes 
known as the '92 code'. This was a list of 
numerals from 1 to 92, indicating a series 
of phrases for use by telegraphic 
operators. In this list, '73' was changed 
from the previous interpretation to one 
of 'Accept my compliments'. Over the 
years from 1859 to 1900 various 
telegraphic manuals showed variations 
of this meaning. The Telegraphic 
Instructor gives it as simply 'Compli-
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ments'. The 20th Century Manual of 
Railway and Commercial Telegraphy 
defined it in two ways, viz, 'My compli-
ments to you' and merely Compliments'. 
Edison's Telegraphy Self-Taught shows 
it as 'Accept my compliments'. By 1908, 
the latest edition of The Telegraph 
Instructor defined it as 'Best Regards' 
and that is more or less its meaning 
nowadays. 

50MHz transequatorial tests 
As we reported last month, sporadic-E 

propagation has produced some very 
good DX openings during the past 
summer months. The general release of 
50MHz has shown that this type of 
propagation is much more frequent than 
had been expected on that band. VHF 
transequatorial (TEP) propagation has 
been a subject of considerable interest 
for several years, and it is expected that 
with the good sporadic-E conditions 
existing recently there may well be some 
good DX possibilities on 50MHz over N-S 
paths. 
From the VHF/UHF Newsletter for 

September 1987 we learn that special 
tests have been organised over Euro-
pean-African paths from 26th September 
to 8th November. 
The RSGB VHF Committee is to keep 

records for the 50M Hz band in the same 
way as they do for other VHF/UHF bands. 
The following records will be recognised 
for the 50M Hz band: 
1) Maximum distance. Any mode, worked 
from Britain direct, ie, not via satellite or 
repeater, the distance to be measured by 
the shortest great circle distance 
between the stations claiming the 
record. 
2) Maximum distance worked at sunspot 
minimum. Conditions same as 1) with the 
provision that the QS0 must have taken 
place during the period of 10 months 
either side of the month of official 
sunspot minimum once this has been 
established. 
3) Maximum distance within the British 
Isles. Expeditions are to be encouraged 
and will be recognised for this record. 
4) Maximum distance via aurora. 
5) Maximum distance by meteor scatter. 
The VHF/UHF Newsletter has just 

come out in a new format, which is a great 
improvement on its previous one. It is a 
monthly publication for VHF enthusiasts, 
produced by the RSGB, edited by David 
Butler G4ASR. It is a valuable source of 
information on what has been happening 
in this field month by month. It is 
available to non-members of the RSGB at 
£9.35 per yearly subscription. 

Wireless Telegraphy Act, prosecutions 
The DTI reports that during the period 

from April to June this year, there were 
78 prosecutions for offences under this 
act. 

Joint polar expedition 
Preparations for a joint Russian-

Canadian polar expedition are going 
ahead well and it is expected to be 
leaving for the North Pole next February. 
Leonid Labutin UA3CR, the well-known 
polar explorer and Radio Sputnik expo-
nent, will be taking part in the expedi-
tion. 
He has already visited Canada to make 

arrangements for radio communication. 
It is believed that it was for this reason 
that he was not able to take part in the 
AMSAT-UK/UoSAT Colloquium held on 
July 17th-19th. 

Satellites will be part of the radio 
communication system, a new hand-held 
satellite communications transceiver 
being included in the equipment. Dis-
cussions have been held between Dr 
Martin Sweeting G3YJO, Director of the 
University of Surrey Spacecraft Centre, 
and Leonid Labutin on the possibility of 
carrying a UoSAT DOE station for use 
with one of the UoSAT satellites on the 
expedition. 

WOULD YOU BUY A 
USED AERIAL FROM 

THIS MAN? 
A rhetorical question. Anyway, now that we have your 
attention, we would like to direct it (and your wallets) to 
a more important matter- ensuring that you read this 
magazine regularly. 

If you can't face the trek to the newsagents each 
month, simply fill in the form below in the comfort of 
your own armchair and Radio & Electronics World will 
be delivered to your door. The price is guaranteed 
for 12 months. Not bad, eh? 

RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM 
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ENCLOSED:   payment by Internahonal Money 
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SPECTRUM klifiTCH 
by John Andrews 

Alittle while back we mentioned the 
possibility of MDS-TV in Great 

Britain and Ireland. This would be an 
alternative to cable for distributing extra 
TV channels, using microwaves in the 
2GHz band, and would be readily 
receivable by viewers with apparatus 
supplied by the cable companies—and by 
gifted hobbyists. 
Nearly all the American hobby electro-

nics and ham radio magazines carry 
advertisements for easy-to-build 2G Hz 
aerials and converters. Don't bother to 
send off for these though, as the DTI has 
turned down the request of Croydon 
Cable Television to use these frequen-
cies to send programmes between cable 
head-ends. 
The company had hoped that, by 

exchanging programmes, the London 
operators could create a local London 
news channel. They also wanted to use 
microwave for distributing the Bravo film 
channel and Westminster's House of 
Lords channel, but the DTI says these 
channels are the preserve of the 
broadcasters, BT and Mercury, and will 
remain so. 

0TH-B again 
0TH-B (over the horizon backscatter 

radar) was featured in the last Spectrum 
Watch, in August. Since then, the 
American General Electric Company of 
Syracuse, NY has received a $145 million 
contract for the construction and 
integration of the West Coast 0TH-B 
system. Total construction of the project 
will amount to $313 million. 
GE's contribution to the project will be 

to build three western 0TH-B sectors, 

each providing 60 degrees of coverage 
(for a total of 180 degrees). This will 
extend from Alaska to the Baja California 
peninsula and the range of the radar will 
be from 500 to 1,800 nautical miles. 
The contract value may sound like 

telephone numbers, but it indicates the 
importance the US Government places 
on defence (it spends 10 times as much 
on defence services and supplies as 
Britain, some $100,000 million a year). 

It is contracts like these which keep 
the US electronics industry going — and 
keep down the cost of piece parts to 
hobbyists and amateurs. Long may they 
continue! Incidentally, GE of America 
has no connection with the UK General 
Electric Company, which was estab-
lished earlier and has always been a 
British organisation. 

Marconi's satellite success 
Over the next few years the world's 

major satellite earth stations will engage 
upon an updating programme to convert 
to the IDR (intermediate data rate) 
system of operation. This requires the 
use of special modems to carry the 
digitised traffic. 

British Telecom International is the 
first organisation in the world to start the 
conversion, by using new Marconi mod-
ems. Initially, they will be used for 
experimental transmissions with COM-
SAT in the United States. 
The modems were designed by Mar-

coni Communications Systems, and are 
an extension of the company's range of 
digital modems already used by 
organisations world-wide in conjunction 
with Intelsat and Eutelsat. BTI's modems 

The welcome glow of valves. • . but these are no ordinary radio valves. In fact, they are transmitting 
valves used at the BBC's Moorside Edge station, first installed by Marconi's Wireless Telegraph 
Company in 1931 and still operational 52 years later. 

The original transmitter was still used one day a week as operational standby until the old station 
was closed down at the end of 1983. Like its predecessor, it was replaced with the latest Marconi 
technology as part of the BBC's re-equipment programme for its high-power medium frequency 
transmitting stations 

have been delivered and will be in 
operation shortly. They work at 
2.048Mbit/sec (I understand that) and are 
equipped with a self-contained 3/4 rate 
VITERBI FEC CODEC (I'm not so sure 
about this!). 

Millimetric mobile radio 
Mobile cellular radio systems are 

starting to bulge at the seams in 
metropolitan areas, and the provision of 
extra base stations with smaller cells is 
an expensive operation. User numbers 
show no sign of tailing off, from 350,000 
today to perhaps 2.5 million in the year 
2000, so an alternative solution may be 
necessary. Attention is therefore turning 
now to millimetric wavelengths to find 
new channels. 
Scientists at University College, Lon-

don have been occupied with studying 
results of tests at 55GHz. In a heavily 
built-up mobile radio environment the 
use of these unbelievably high frequen-
cies is found to have definite merit, 
though propagation is better in built-up 
areas than in open country, where there 
are fewer objects to reflect the signals. 
The study, which was conducted under 

a SERC grant, indicated that these 
frequencies were usable in an urban 
environment, though there are still 
obstacles to overcome. 
One is the prohibitively high cost of 

millimetric wavelength components and 
another is the need for a total research 
programme to determine all the 
propagation characteristics of mm-wave 
cellular radio. 

USAF gets MUTES 
Collectors of acronyms should 

carefully note MUTES, short for multiple 
threat emitter system. The project is 
deadly serious and involves a $54 million 
contract to the Aydin Corporation from 
the US Air Force. MUTES is a ground-
based emitter simulator which is used to 
evaluate airborne radar warning and 
ECM (electronic counter measures) 
systems. It is also used to train pilots. 

US Navy wants Blimps 
Blimps: just think of airships and 

barrage balloons. Proponents of blimps 
claim that they provide 10 times the radar 
coverage of conventional air-borne sys-
tems at one tenth of the cost. Furth-
ermore, they say, blimp-mounted radar 
can spot smaller targets than can, say, 
AWACS. 
The threat is from the new breed of 

cruise missiles, which are almost 
impossible to detect using ship-based 
radar (as demonstrated by the Exocet 
attack on HMS Sheffield during the 
Falklands conflict). By putting the radar a 
mile in the sky on an airship platform, it 
could operate in over-the-horizon mode, 
spotting cruise missiles up to 200 miles 
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away before they can home in on the 
multi-million dollar vessels below. 
Two organisations are competing for 

the US Navy's business: Goodyear 
Aerospace (who built older US Navy 
airships) and a consortium of Westing-
house Electric Corporation and the UK's 
Airship Industries. A decision is 
expected soon. 

Radio hats for all? 
Finally, if funny hats with donkey ears 

are not quite your style, you might prefer 
a baseball cap with built-in AM/FM radio 

and a telescopic aerial on the side. No, I 
am not joking, this novelty is now 
available in the UK from T-Shirt Sales 
and Leisurewear of London SW15 (01 - 
788 8290). A fisherman's cap is also 
available if you consider a baseball cap 
trop poseur. 

All electronic parts are in waterproof 
sachets and personal earphones are 
supplied. Several colours are available, 
while the caps could be customised if, 
say, a club was prepared to order 
sufficient quantity. Price was not 
indicated in the handout. 
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ECW FOR KITS 
K2622 - AM/FM Antenna Amp. 22d8 gain from 10MHz £12.13 
to 150N1Hz from this kit. Complete with metal case. 

per kit 12-15V dc. supply voltage direct or via coaxial input. 
50- 75ohm impedance lines. 

K2554 - Quality FM Tuner. Varicap tuning from £32.02 
85- 108MHz. 1.2uV sensitivity, 70d8 S/N ratio. AFC. 
AGC and output for digital frequency display. per kit 

K2553 - Stereo Decoder. Works with K2554 tuner kit, £17 .99 
includes stereo indicator signal, stereo on/off and 
19kHz filter. Excellent stereo radio reproduction. 

K1771 - Short Range Transmitter. Miniature FM 
transmitter for short distance communications. Inputs 
from all mics., pre-amps, etc. 1Megohm input 
impedance, 5mV sensitivity. 100-108MHz adjustable 
output frequency. 9-12V d.c. supply. 

per kit 

£9.20 
per kit 

K610 - LED VU Meter. VU level display using a 12 - LED £15.47 
bar graph Adjustable input sensitivity for all types of 
signals_ per kit 

K1798 - 16 LED Stereo VU Meter. Stereo VU display, £26.75 
twin 16 LED high resolution bar- graph output. 
Internal adjustable pre-amp to give sensitivity from 
100mV to 10V full scale. 

per kit 

K2032 - 3 digit DPM. Three digit digital panel meter 
module, +999 to -99mV full scale, zero adjust, 
overload indication. lmV resolution and 0.1% linearity. 
20uV/ C temperature stability. Compact unit easily 
built- in to other equipment. 

K1803 - Universal Preamplifier. For signal matching, 
low- level input boosting, etc. 40d8 gain, adjustable 
output. 20Hz•-20141-iz bandwidth. 40mV full scale input. 

K2576 - 40W Power Audio Amplifier. No adjustments 
necessary and non - critical power supply from 2x6 to 
2x18V unstabilised. 250mV input sensitivity. 
10Hz- 50kHz bandwidth. +/- 3dB). Protected against 
short circuit and thermal overload. 

K2623 - Lab. Duality 24V/3A Power Supply. Short 
circuit protected bench power supply, adjustable 
output from 0 to 24V in three current ranges - 0.5, 1.5 
and 3.0A. 0.05% line and 1% load regulation. 
Indispensiblel 

Look at these other examples from our 

extensive range: 

K2574 - Up-down counter four digit 
K2579 - Universal start/stop timer 
K1682 - Microprocessor Universal timer 
Toroidal transformers 
Membrane keypads - 12 or 16 keys 
Prototype cards, various patterns 160x100mm 

£28.54 
per kit 

£6.84 
per kit 

£18.83 
per kit 

£40.14 
per kit 

£67.22 

£12.65 

£77.58 

from £14.15 

£13.20 

£5.79 

ECW 
Prices include VAT & Postage. For your order, please make cheques payable to 

ELECTRONIC & COMPUTER WORKSHOP LTD 

Unit 1, Cromwell Centre, Stepfield, Witham, Essex CM8 3TH. Tel: (0376) 517413 
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Andy Emmerson G8PTH puts you in the picture 

I t's quite a while since I had a new book 
on video to review, so it gives me 

pleasure to have something substantial 
to get my teeth into. The book in question 
is the second edition of Ru van Wezel's 
Video Handbook just out from William 
Heinemann. 
Priced at £0, the book presents in one 

volume all the serious amateur needs to 
know about video. By amateur I mean 
anyone who is involved in video but who 
has not had the benefit of professional 
training. 
Picking up the information on subjects 

as diverse as TV standards, colour 
cameras and studio lighting is not easy, 
the more so if you are hoping to find 
practical circuits with which to build 
working video equipment at home. 
So, if you are a serious enthusast, TV 

amateur or are involved in student TV, 
amateur dramatics or a small professio-
nal studio this book is for you, and all I 
have to do is convince you that £0 is not 
an unreasonable price to pay for so much 
information in one book. 
The first edition appeared in 1982 and 

contained 400 pages; the new edition has 
been expanded by 50 more. The cover-
age is largely unaltered — a little bit of 
history, a fair bit of theory and lots of 
practice, with as little mathematics as 
necessary. 
Since the first edition was published, 

however, all the cameras and video 
recorders mentioned have been suc-
ceeded by at least one generation, and 
the contents of the book have been 
revised to take account of this. Thus 
formats up to 8mm are included, though 
VHS-C seems to have passed Mr Wezel 
by and the RCA Hawkeye's demise has 
similarly escaped him — this makes me 
suspect that the revision was done 
several years ago. Confirmation comes 
on the footnote of page 180, where the 
author thinks that the old 405-line VHF 
channels in Britain may be re-
engineered for 625 line transmissions — 
tut tut! 

Practical bias 
Despite the healthy doses of theory, 

this book contains more information on 
practical video techniques than I have 
ever seen before and this is why I think it 
is worth its price. It has shortcomings, 
but these can be corrected. Virtually all 
of the 450 pages include a photo or 
diagram and the comprehensive 
descriptions of how the apparatus works 
are most instructive. 
Subjects covered in great detail 

include processing amplifiers, sync 
pulse generators and special effects 
generators. Connectors are covered and 
the audio side is given full emphasis, as 

are staging and studio lighting. The 
author also discusses cameras, mono 
and colour, and just as important, he 
goes into the subject of optics and colour 
temperature. 

Wide appeal 
Although concentrating on small sys-

tems, van Wezel does not neglect 
broadcast video. He explains how TV 
works, gives examples of test cards and 
tells how they are interpreted. 

All this is done in language any 
enthusiast can follow and in a way that 
avoids boredom and technical details for 
their own sake. The book is international 
in outlook — it is written by a Dutchman 
and has already appeared in Dutch and 
German editions. Makes of equipment 
mentioned include Sony (Japanese), 
Philips (Dutch), Grundig (German), Fer-
ranti (UK) and Texas (USA), so there is no 
bias. 

DIY projects 
One of the attractions of the first 

edition of this book was the inclusion of 
practical circuits and PCB layouts for 
home-brewing a complete range of 
home studio apparatus—video and audio 
mixer, effects generator, sync separator 
and so on. These are reproduced again, 
but have now lost their sparkle. The 
designs, which date back to 1977 and 
1978, were innovative in 1982, when 
information of this kind was difficult to 
find. Seen again today, those designs 
look desperately simplistic alongside 
the sophistication of today's cameras 
and recorders. 
The circuits themselves are bulky and 

clumsy, making no use of all the clever 
integrated circuit packages which have 
come out in the past few years. They have 
no relevance to today's constructor and 
sit uneasily beside the rest of the text, 
which is very professional. On the other 
hand, the first edition of the Video 
Handbook reproduced circuit diagrams 
of typical commercial units and these 
have been dropped in the current 
edition. It should have been the other 
way round! 

Avoidable errors 
Although publishers spend a lot of 

money sending out review copies, it 
appears that they do not read the reviews 
which ensue. Well not in the case of the 
Video Handbook, anyway, because sev-
eral of the errors I pointed out in the first 
edition have been carried over. 
People buying an expensive book such 

as this expect it to get its terminology 
right, and it is no good having the 
translator give literal translations of the 
original Dutch. 

Sillies such as picture pulse (for field 
drive) and MF (meaning IF or intermedi-
ate frequency, not medium frequency) 
have crept through on diagrams from the 
previous edition (they have been cor-
rected in the text). Similarly, for line 
pulse read line drive, for IF (low 
frequency in Dutch) read AF (audio 
frequency in English). What the pub-
lisher thinks we call total syncsare in fact 
mixed syncs. 

More drop-outs 
Pages 216-8 give a useful survey of 

connectors used in video but contain 
some remarkable omissions. The author 
doesn't mention that the EIAJ 8-pin 
connector is generally known as a 
U-Matic or Honda plug, or that the Hirose 
10-pin is more commonly known as the 
EIAJ 'J' type. 
The Sony 'K' type, used on all domestic 

Sony equipment is not shown at all, nor is 
the similar multi-pin connector used on 
their professional range. The SCART 
plug is also known as Peritel and 
Euroconnector, and there are other pin 
conventions on Japanese equipment 
using this connector. 

Still worth buying? 
The criticisms above reflect on the 

publisher, not the author, and are a minor 
facet of what is a most comprehensive 
book. It must have been a labour of love, 
and the author's enthusiasm shows 
through clearly. 
The book is a valuable source of 

reference and instruction and, despite 
its price, is well worth having. In fact, if 
you can afford video you can afford this 
book — you cannot afford not to have it! 
(Incidentally, when it first came out in 
late 1981 it cost the same as two E-180 
tapes, £20. Now it costs £0, and you can 
get ten three-hour tapes for the same 
amount if you shop around!) 

Video titling 
Another program to add to the reper-

toire set out last month is for a 
Commodore 64 with disc drive. It's called 
Video Title Shop. The title indicates that 
it may have come from the USA and the 
distributor is certainly US Gold (Units 2-
3, Holford Way, Birmingham B6 7AY). The 
price is £14.99 and the program has had 
mixed reviews so far. 
I haven't seen it myself, but am 

impressed by the claimed ability for one 
page to push another off the screen or 
fizzle (fade pixel by pixel from one page 
to another). The results are considered 
quite reasonable, producing caption 
screens and simple illustrations, so if you 
have a Commodore, why not check this 
one out?II 
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A mail-out by the 934MHz Club UK 
Parecently included a detailed state-
ment on future technical specifications 
for the band, a revised members list, 
together with log sheets and regulations 
for the annual 934MHz contest and field 
day. 
The members list is an interesting 

document and is the closest thing we 
have to a callbook for 934MHz. Amateur 
radio callbooks list users in callsign 
order for easy reference, but a similar 
system is unfortunately not possible on 
934MHz, since there is no consistent 
form of callsign. 
Apart from the G9 plus three letter 

calls issued by the DTI, all other callsigns 
are adopted by the users themselves. 
Quite a few people now use their club 
number prefixed UK, but others seem to 
use their initials or a club identifier plus 
two digits. Ah well... in any case, the 
booklet lists something like 1200 num-
bers, which I guess represents around a 
third of the total number of users now. I 
wonder how many are active? Probably 
most, given that they have chosen to join 
the club. There are many advantages to 
joining and you can find out what they are 
by sending a stamped addressed 
envelope to PO Box 424, Althorne, 
Chelmsford, Essex CM3 6UP. 

Technical topics 
The other papers relate to a DTI 

meeting held in July to discuss new 
technical specifications for the 934MHz 
band. Given the intention to establish a 
common European specification for 933-
935MHz personal radio apparatus, Mr 
Maxwell of the DTI explained that the 
choice lay between an analogue Swiss-
style system or a brand new digital one. 
The existing specification, MPT1321, has 
come to the end of its useful life and will 
be withdrawn, probably in 1989, before 
the new norms are introduced (this is 
expected to take place in 1990). 

Existing equipment and frequencies 
will remain in use until at least 1990, when 
the radio spectrum will be reviewed, and 
every effort will be made to ensure that 
the new specs will take account of 
existing users and avoid interference. 

Stateside success 
Our American colleagues have had the 

use of 902-928MHz for the last two years. 
It's an amateur band over there, and not 
unexpectedly they have been going 
great guns to get the best out of the band. 
A lengthy report in Ham Radio (April 
1987) gave the latest news, and an 
encapsulation of it follows. 

Activity has started in several areas of 
the USA and Canada. and there are a 
number of FM repeaters in use now. In 
California and Massachusetts the wider 
band is also used for amateur television 
repeaters. Portable activity is popular, 
typically with 10 watts power and 12 foot 
long loop yagi antennas. A hundred miles 

NETWORK 
934 

Andy Emmerson G9BUP 

is considered easy going with SSB and 
the best DX reported yet is 377 miles 
(606km), so we have some catching up to 
do! Several users have noted the signs of 
aircraft flutter on their DX contacts— the 
sudden appearance of a distant station, 
some flutter and then fading to nothing — 
and perhaps we should make more use of 
this method of propagation. 

Big beams 
The article gives constructional details 

for a 45 element loop yagi antenna — this 
measures a massive 17 feet 6 inches 
long! The gain is estimated at 20.5dBi, 
with 15 degree beamwidth. Also discus-
sed are 'black brick' RF power modules 
from Japan, which provide an easy 
method of putting together a decent 
transmitter and power output stage. 

In addition, mention is made of the 
German SSB Electronics LT33S transver-
ter, which uses a normal two metre 
transceiver to put out 6 to 10 watts of 
power on 903MHz and has a low noise 
GaAsFET receiver. It should be possible 
to obtain these from Piper Communica-
tions (Didcot) in this country and change 
the crystal to achieve output on 934MHz, 
but whether this would work out cheaper 
— or better — than a Delta One is another 
matter! 
W1RIL and others have modified the 

70cm 2C39 amplifier described in The 
UHF Compendium (from the RSGB) to 
work at 33cm —they report obtaining 50 to 
100 watts output, while other designs 
mentioned produce 300 to 500 watts! 
Filters and preamplifiers are also discus-
sed, as is the possible use of Japanese 
FM transceivers in America. Let me know 
if you want more info; I can try and get 
you a copy of this fascinating article. 

More threats 
Many users of the 900MHz bands — not 

just us 934 folk but cellular radio 
subscribers as well — are unaware that 
they share the bands with other radio 
users. The fact that we never hear 
military users shows how well in fact we 
co-exist, and the old complaints of 
breakthrough from cellular base stations 
seem to have dried up. 
On the other hand, cellphone users 

around Sutton Coldfield in the West 
Midlands were finding their transmis-
sions wiped out by a mystery 'noise'. The 
source was tracked down to a factory 
near the cell transmitter site which used 
high power radio frequency for vulcanis-
ing rubber. The equipment was operat-
ing on 896MHz and perfectly legally — it 

was installed in 1977 and was licensed to 
use the so-called ISM (industrial, scien-
tific and medical) band, established in 
1971 on 886-906MHz. 
How does this affect us 934MHz users? 

Simple — 'they' want to move their 
interference to 934MHz! Industrial uses 
for RF, known as electroheat, are 
growing. Using radio frequency is an 
efficient method for processes such as 
plastic welding, material drying and 
surface hardening of metals. It saves 
energy and time and is environmentally 
'clean', which means that it is popular for 
applications such as food processing 
and rubber curing. 
The only snag is that it causes radio 

interference. Most of this can be avoided 
by means of special shielding, but 
experience at Sutton Coldfield would 
appear to indicate that this is not 100 per 
cent effective. The British National 
Committee for Electroheat (BNCE) rep-
resents the interests of manufacturers 
and considers that the only solution to 
the cellular interference problem is to 
shift electroheat to another frequency. 
And the frequency they have chosen is 
934MHz! 
Quoted in The Engineer, the BNCE's 

Mike Thelwell says that the attraction of 
this frequency is that it is close enough 
to 896MHz to require only minimal 
changes to the design of electroheat 
apparatus. 'It wouldn't present us with 
any technical hassle, just expenses', he 
said. Luckily, they will only move to 
934MHz if it is agreed internationally and 
they accept that persuading the Euro-
pean Commission could be a long 
bureaucratic process. Let's hope it is! 

New neighbours 
Last time I mentioned that the rumour 

machine indicated that the Dutch had 
decided to postpone the introduction of 
their personal radio system and wait for 
the pan-European digital disaster. Info 
from the DTI indicates that this has not 
happened and the Dutch analogue 
system does indeed start in October. As 
soon as I have definite information you 
will have it too. 
On the face of it, this does seem to be 

the opportunity for legal international 
DX: I can see nothing in the licence 
regulations which prohibits contacts 
with foreign stations. So far, the only 
contacts with stations abroad have been 
to mobile stations in France, where 
934MHz is not legal — there has not yet 
been a tropospheric opening sufficient 
to support contacts with Switzerland, the 
only other place with a legal 934MHz 
service. On the other hand, it will take 
only a slight lift in conditions to make 
contacts possible between stations on 
the Kent, Essex and Suffolk coasts and 
those in Holland. 
Who will be the first to make an 

authentic OSO, with QSLs to prove it? 
Stake your claims here! IREW 
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Fig 1 (left) General arrangement of Hermes/Ariane-5 concept ready for launch. F7g 2 (above) Ariane-5 
configurations, with Hermes on extreme right-hand side 

COMMUNICATIONS LINKS FOR 

DATA RELAY SATELLITES 
o determine the requirement for a 
European data relay satellite the 

European Space Agency (ESA) con-
ducted surveys of telecommunications 
traffic currently, plus its forecast growth 
into the 21st century. 
With the launch of a space station 

predicted for 1995 and its offspring of 
unmanned platforms, some of which will 

be polar orbiting, the survey showed that 
the present US tracking data relay 
satellite network would be inadequate 
for the forecast growth. This has been 
particularly the case when considering 
the European polar platform whose 
prime use will be to carry earth's 
observation instruments into a low 
(850km) earth orbit inclined at 98°. 

APPLICATIONS 
The US TDRSS (Tracking Data Relay 

Satellite System) will be linked into a 
global system in which it is proposed that 
European and Japan will participate, 
each providing their own satellite cap-
able of intersatellite and ground links. 
A significant application for the Euro-

pean data relay satellite will be to co-
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ordinate the data link for the Ariane 
5/Hermes launched spaceplane system, 
which will rendez vous with both manned 
and unmanned stations and platforms. 

It would perhaps be helpful at this 
point to explain to those readers who are 
not familar with either Ariane or Hermes 
just what the system comprises and how 
it will operate in a data relay network. 
Ariane is the launch vehicle, spon-

sored by the French National Space 
Agency, CNES, which is now a direct 
competitor to the US Shuttle. It is also 
used for placing unmanned satellites 
into geostationary orbits from the 
Kourou (French Guiana) launch site, 
+5°N. Hermes, named after the Greek 
messenger of mythology, is a manned 
spaceplane which sits atop the Ariane 5 
launch vehicle and is launched after 
separation from the booster stage. 

R. G. W. 

Hathaway 

investigates 

Hermes is able to play a specific role in 
the platform servicing concept and, 
more precisely, is a contender for 
servicing the polar platform as it can 
attain the selected orbit height for 
earth's observations instruments. Figure 
1 shows the general arrangement of the 
Hermes/Ariane 5 concept ready for 
launch. Figure 2 depicts some of the 
Ariane 5 configurations. 

SPECIFIC COMMUNICATIONS LINKS 
Data acquisition and communications 

information must be gathered, proces-
sed and exchanged between all the 
elements of the Hermes system: mission 
centre, landing sites, relay satellites and 
ground station, space station and auto-
matic platforms. 
The telecommunication subsystem 

includes radio links for the American 
(TDR55) and European (EDRS) data relay 
satellite and ground networks of CNE5, 
ESA and NASA, which accept the same 
standard of data communication. 
Figure 3 presents all the radio links 

which are used during the different flight 
phases. It shows the major systems units 
and also the frequency bands C, L and S, 
which are used for specific functions. 
The subsystem comprises low and high 

data rate telemetry and low and high data 
rate remote control, which are summa-
rised as follows: 
— a low data rate telemetry (LRTM): 

transmission rate = 50kb/s 
— a high data rate telemetry (HRTM): 

transmission rate = 3 to 10Mbit/s 
— a low data rate remote control (LATO): 

HERMES 

Fig 5 Hermes relay satellite interfaces - video, voice and housekeeping links 

Fig 6 Communications 

TELECOM 

RELAY SATELLITE 

eel> 

a 

NE TVIORKS 

(2GHt AND 

AA! ANA 

Fig 7 Communications and tracking networks 

RSIVI 

/ 

e 

/ 

PIETEkI   

t 
114 mk.   
rà---111-1 

is 

 1 

MT To 

<-41, mcc 

ST•T1OR 

OROIEocnapb1 • 

CO MUUNrC•rIOnS 

NOVEMBER 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 21 



DATA RELAY SATELLITES  
transmission rate = 10kbit/s 
- a high data rate remote control 

(HRTC): transmission rate = 300kbit/s 
A high gain antenna, which is para-

bolic, is used in orbit for the radio link 
with the data relay satellite. It is stowed 
in the folded position during flight and 
re-entry and released when on-orbit 
prior to transmission. 

HERMES RELAY SATELLITE INTERFACES 

For planning purposes the data relay 
satellite interfaces are to embrace radio 
links for video, voice and housekeeping 
telemetry. S-band uplink for telemetry is 
provisioned, as are K-band (two uplinks, 
1 downlink) links for video and voice. 
These are shown in Figures 4, 5 and 6. 

DATA RELAY SATELLITE 
COMMUNICATIONS AND TRACKING 
From the point of launch, during orbit 

and until after safe landing, the data 
relay satellite will monitor the health of 
any allocated satellite and is particularly 
designed to work the communications 
and tracking network required by the 
Hermes spaceplane. 
Referring to Figure 7and commencing 

at the extreme left-hand side, the dotted 
box contains the links (2-way) from the 
Kourou Space Plane Workshop (KSPW) 
and the Control Support Group (CSG), 
which are ready for any eventuality 
including an abort mission, shown in the 
adjacent dotted box with landing system 
(LS) which is a microwave system 
sometimes referred to as MLS. 
The centre dotted block contains the 

Mission Control Centre (MCC) and, 
specific to Hermes, the Hermes 
Telemetry Centre (HTC). Other elements 
of the network are the Post Operations 
Control Centre (POCC) and the Relay 
Satellite Ground Station (RSGS). 

GROUND STAllION COVERAGE 
AND LANDING FACILITIES 

Advantages of being linked to the data 
relay satellite are clearly shown by 
reference to Figure 8, which has been 
plotted for Hermes in an inclined 281/2° 

orbit at a height of 400km. The visibility 
with DRS is 75%, whereas without that 
facility it is reduced to about 30%. 
As a conclusion it is worth studying 

Figure 9 because, having been launched 
into orbit in our future space journey, it is 
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as well to know that our progress has 
been monitored by ground control 
through the data relay satellite and that 
we are now cleared to land at one of two 
planned runways, Kourou or Istres 
(France). 
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By R A Penf old 
Audio signal generators seem to fall 

into two main categories these days: 
very high quality Wien bridge circuits 
with thermistor stabilisation, or function 
generators. 
The Wien bridge type is ideal for use 

where very low levels of distortion are 
required, but has the disadvantage of 
requiring some relatively expensive and 
difficult to obtain components. Function 
generators operate by generating a 
triangular waveform, and then use a 
clipping circuit and a non-linear ampli-

AUDIO 
SIGNAL 

GENERATOR 
fier to provide square wave and sine 
wave signals respectively. 
Although this may seem to be a rather 

complicated way of doing things, these 
units can be quite simple and reasonably 
inexpensive if based on one of the 
function generator integrated circuits. 
Their main drawback is that they often 
give an output signal of comparatively 
low quality (although this is still perfectly 
adequate for most audio testing). 
This audio signal generator was 

designed in an attempt to find a practical 

BUFFER TRIGGER CLIPPER. 

VARIABLE 
ATTENUATOR 

Fig 1 Block diagram for the audio signal generator 
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alternative to the continuous stream of 
traditional Wien bridge and function 
generator types. It offers quite good 
output quality without requiring any 
difficult to obtain or expensive compo-
nents, and certainly represents a per-
fectly viable alternative to Wien bridge 
and function generator circuits. The 
distortion level is typically well under 1% 
over the range of frequencies covered, 
which is from a few hertz to over 20kHz. A 
square wave output can also be pro-
vided. 
The sine wave output level is approx-

imately 1 volt RMS, which is about 2.8 
volts in terms of peak to peak voltage. 
The square wave output signal is also 
about 2.8 volts peak to peak in amplitude. 
There is a switched output attenuator 
which provides OdB, 20dB or 40dB of 
attenuation, as well as a continuously 
variable (volume control style) atten-
uator. The output level is within plus or 
minus 1dB over the audio range. 

System operation 
There are numerous types of oscillator 

that could be used in an audio signal 
generator circuit, but most of these are 
rather impractical in that they require 
either multi-gang tuning potentiometers 
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AUDIO SIGNAL GENERATOR  
or large and expensive inductors. The 
type of oscillator used in this design 
would normally require a three gang 
tuning potentiometer, but by utilising 
voltage controlled circuits it is possible 
to use an ordinary single gang compo-
nent. See Figure 1. 
The oscillator is formed by the inverter 

and three voltage controlled filters 
(VCFs). The latter are simple, single pole 
(6dB per octave) types, which effectively 
form a three stage (18dB per octave) 
filter. There is a feedback loop from the 
output of the third VCF to the input of the 
inverter, and the circuit oscillates at the 
frequency where there is a total phase 
shift of 360 degrees through the four 
stages. In other words, it oscillates at the 
frequency where there is a phase shift of 
60 degrees through each filter stage, 
with the inverter providing the other 180 
degrees of shift which brings the input 
and output of the circuit in-phase. 

In this respect the circuit is the same as 
a conventional phase shift oscillator of 
the type which uses a transistor as an 
inverting amplifier and a three stage C-R 
phase shift circuit to provide the feed-
back. 

ABC 

re-0 

Although in many ways similar to a 
conventional phase shift circuit, this 
type of oscillator has some important 
differences. The most obvious one is that 
the use of voltage controlled filters/ 
phase shifters enables the operating 
frequency to be easily varied over wide 
limits. All that is required is a single gang 
potentiometer to provide a variable 
tuning voltage. Another crucial differ-
ence is that the circuit does not require 
any gain stabilisation. With many oscilla-
tor circuits the amount of positive 
feedback is quite critical. Fractionally 
too little feedback and the circuit ceases 
to oscillate, while only marginally exces-
sive feedback results in very strong 
oscillation with the output signal becom-
ing clipped and grossly distorted. 

In this case no gain stabilisation is 
used, and it is not really needed. With the 
gain set at a level that produces ample 
feedback to give reliable oscillation over 
the full operating range of the circuit, the 
amount of distortion on the output 
remains quite low. This is due to the 
filters which, it should be remembered, 
are not just phase shift circuits, but are 
also lowpass filters. They give very low 

Lîº- F " I 8   
• • • • 

P ORS -SK 1 

 o 

gain and little feedback at frequencies 
above the fundamental operating fre-
quency, and they also limit the rise and 
fall times of the signal. This prevents 
oscillation building up to the point where 
a virtually square wave output signal is 
produced, and does in fact dampen 
oscillation sufficiently to give a sine 
wave output of quite respectable quality. 
Gain stabilisation in Wien bridge 

circuits is also used to maintain the 
output at a virtually constant level, so 
that changes in output frequency are not 
accompanied by unwanted shifts in the 
output level. 
The output of the oscillator is fed to a 

buffer amplifier which ensures that 
loading of the output, within reason, 
does not give any significant reduction in 
the output level. A trigger circuit 
produces a square wave signal from the 
sine wave input signal, and a clipping 
circuit then reduces the signal level to 
one which is comparable to that from the 
oscillator. The clipping circuit also 
improves the wave shape slightly. A 
switch is used to select the sine wave or 
square wave signal as required, and to 
feed it through to the output socket via 
the attenuators. 

Figure 2 shows the full circuit diagram 

B2 
 » + 

B 1 
  + 

S2 

Fig 3 (left and below left)Details 
of the printed circuit board 
including component overlay 

of the audio signal generator. 
Two LM13600N dual operational trans-

conductance amplifiers (IC1 and IC2) 
form the basis of the unit. IC1a acts as the 
inverter stage while the other three 
amplifiers are used in the filters. There 
are definite similarities between trans-
conductance operational amplifiers and 
standard operational amplifiers, includ-
ing the familiar inverting and non-
inverting inputs. 
There are a number of major differ-

ences, though, and the main one is that 
these devices are current rather than 
voltage operated. The output therefore 
responds to the differential input cur-
rent, but it is an output current and not a 
voltage that is produced. In practice, 
transconductance amplifiers are almost 
invariably used with series input resis-
tors and an output load resistor. This 
effectively converts them from current to 
voltage operation. 

In this circuit the first filter is driven 
directly from a transconductance ampli-
fier, and as both are current operated 
there is no need for a series input 
resistor. The other two filters are driven 

24 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1987 



 AUDIO SIGNAL GENERATOR 

by way of Darlington Pair emitter 
follower buffer stages which are an 
integral part of IC1 and IC2, apart from 
the discrete load resistors. These buffer 
amplifiers ensure that there is minimal 
loading on the outputs of the amplifiers, 
which feed into filter capacitors (C2 to 
C4) instead of load resistors. The buffers 
drive the filters via series resistors R12 
and R17. 
Transconductance amplifiers have an 

'amplifier bias' input, for which there is 
no equivalent on a conventional 
operational amplifier. The gain of the 
device is proportional to the bias current 
fed to this input, or if a series resistor is 
inserted here, the gain is roughly 
proportional to the applied voltage. This 
enables transconductance amplifiers to 
be readily operated as voltage control-
led amplifiers or, as in this case, voltage 
controlled filters. 
Although all three amplifiers have a 

negative feedback resistor from the 
output to the inverting input, the 
feedback networks simply set an upper 
limit on the voltage gain of the filters, 
which helps to give more predictable 
results. The amplifiers are used virtually 
open-loop, which is essential if the 
feedback is not to counteract the voltage 
control of the gain to a point that renders 
the circuit largely untunable. 
Note that, unlike most conventional 
operational amplifiers, the open-loop 
distortion of transconductance ampli-
fiers is quite low. The amplifiers in the 
LM13600N have linearising diodes, and 
by feeding a bias current to these it is 
possible to obtain improved linearity. 
This feature is left unused in this circuit, 
where it seems to offer no real improve-
ment in performance. Presumably the 
output signal level is insufficient to 
permit the diodes to give any significant 
improvement in linearity. 
RV2 provides the tuning voltage. 

Oscillation cuts off at a voltage of 
typically just under 1 volt, and so D1 has 
been used to boost the minimum tuning 
voltage slightly, so that a minimal amount 
of RV2's rotation is left unused. Si 
provides two switched sets of series 
resistors at the amplifier bias inputs. The 
lower value resistors give the full tuning 
range, but the higher value components 
provide a maximum frequency of only 
about 2kHz or so. This lower frequency 
range makes it easier to accurately set 
the desired output frequency for low and 
middle output frequencies. A common 
series resistor can be used for the two 
sections of IC2, as these will be 
accurately matched and will receive 
virtually identical bias currents. A sepa-
rate resistor is needed for IC1b to ensure 
that it receives the correct bias level. 
A stable supply is obviously essential if 

severe tuning drift is to be avoided. The 
entire circuit is powered from a 12 volt 
stabilised supply, which is derived from 
an 18 volt battery supply via monolithic 
voltage regulator IC3. The transconduct-
ance amplifiers require dual balanced 

supplies, but in this circuit R1, R2 and Cl 
form an effective centre tapping on the 
supply rails, which is used for biasing 
purposes. 
RV1 is the overall feedback level 

control. This is adjusted for the lowest 
amount of feedback that gives reliable 
oscillation over the full range of frequen-
cies covered by the unit. 
The buffer amplifier is an operational 

amplifier voltage follower based on IC4. 
The trigger circuit is based on a second 
operational amplifier (IC5) which is used 
as a straightforward voltage comparator. 
A reference voltage for the inverting 
input is provided by the centre tapping 
on the supply rails, and the non-inverting 
input is fed with the sine wave signal. As 
the input signal swings positive and 
negative of the reference level, the 
output of IC5 switches high and low 
respectively, generating a square wave 
output having a reasonably accurate 
mark-space ratio. 
The CA3130E used in the IC5 position is 

not an internally compensated device, 
and in this circuit no external compensa-
tion capacitor is fitted either. This still 
gives stable operation as IC5 is used 

open-loop, and the absence of the 
capacitor gives a very fast slew rate so 
that a square wave signal with fast rise 
and fall times is obtained. The output 
from IC5 is coupled to a conventional 
diode clipping circuit. 
S3 selects either the square wave or 

the sine wave signal, and couples it 
through to the continuously variable 
attenuator (RV3). From here the signal is 
taken to a conventional switched atte-
nuator, and then to the output socket. 
The current consumption of the circuit 

is about 15 milliamps or so, and medium 
or high capacity batteries are needed to 
power the unit economically (eg, two 
sets of six HP7 size cells in plastic 
holders). If the unit is to receive a great 
deal of use it would probably be 
worthwhile adding a small mains power 
supply unit. 

Construction 
With the exception of the controls, 

batteries and. output socket, all the 
components are fitted onto the printed 
circuit board. Full details of the board are 
provided in Figure 3. 
Only one of the integrated circuits 

Resistors (all V. watt 5% carbon) 
R1,2,26 
R3,4 
R5,6 
R7 
R8,9,13,14,18,19,27 
R10,12,15,17,20 
R11,16,22 
R21 
R23 
R24 
R25 
R28 
R29 

Potentiometers 
RV1 
RV2 
RV3 

Capacitors 
Cl 
C2,3,4 
C5,6 
C7,8 
C9 

Semiconductors 
IC1,2 
IC3 
IC4 
IC5 
D1,2,3,4,5 

Miscellaneous 
S1 
S2 
S3 
S4 
SK1 
B1,B2 
Case about 150 x 190 x 45mm 
Printed circuit board 
Control knob (3 off) 
8 pin DIL IC holder(2 off) 
16 pin DIL IC holder (2 off) 
Battery connector (2 off) 
Pins, wire, solder, etc 

Parts List 

2k2 (3 off) 
680R (2 off) 
30k (2 off) 
300k 
22OR (7 off) 
100k (5 off) 
4k7 (3 off) 
10k 
15k 
150k 
1k8 
22R 
2R2 

47k hor sub-min preset 
4k7 lin 
1k lin 

47µ 16V radial elect 
330p ceramic plate (3 off) 
100n ceramic (2 off) 
47µ 25V radial elect (2 off) 
100µ 16V radial elect 

LM13600N or LM13700N (2 off) 
UA78L12 (12V 100mA positive regulator) 

LF351 
CA3130E 
IN4148 (5 off) 

DPDT sub-min toggle 
SPST sub-min toggle 
SPDT sub-min toggle 
3-way 4 pole rotary 
Phono socket 
9 volt (eg 6x HP7s in holder - 2 off) 
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AUDIO SIGNAL GENERATOR  
(IC5) is an MOS type and the standard 
anti-static handling precautions should 
be taken when dealing with this compo-
nent. I would recommend the use of 
integrated circuit holders for the other 
three DIL integrated circuits as well. 
Note that some suppliers do not supply 
the LM13600N, but do stock the almost 
identical LM13700N. 
The board has been designed to take 

modern miniature printed circuit moun-
ting capacitors, and it is unlikely that 
other types will fit easily into the 
available space. Seven link wires are 
required, and these can be made simply 
from the pieces of wire trimmed from 

resistor leadouts. At this stage only pins 
are fitted to the board at the positions 
where connections to off-board compo-
nents will eventually be made. 
The prototype generator is housed in a 

plastic case which has approximate 
outside dimensions of 150 by 190 by 45 
millimetres, and this represents about 
the smallest case that will comfortably 
accommodate all the components, 
including decent sized batteries. The 
printed circuit board is mounted on the 
base panel, well towards the front of the 
unit, so that there is sufficient space for 
the batteries at the rear of the case. I 
used 6BA fixings for the board, including 

Fig 4 The wiring to the main controls 

short spacers. It is advisable to include 
spacers, even if the case is of plastic and 
not metal construction, since there 
might otherwise be a tendency for the 
board to buckle and crack as the 
mounting nuts are tightened. 
The controls are mounted in a single 

row along the front panel, and the hard-
wiring will be easier if the positioning of 
these components roughly matches up 
with their connection points on the 
printed circuit board. Due to a lack of 
panel space the output socket is best 
relegated to the rear panel. I used a 
phono socket for SK1, but this could, of 
course, be changed to any type which 
would be more convenient for your 
particular set-up. Details of the connec-
tions to the main controls are provided in 
Figure 4, which must be used in 
conjunction with Figure 3 (eg, 'A' in 
Figure 3 connects to 'A in Figure 4, etc). 
S4 is connected so that each step in a 
clockwise direction boosts the output 
signal by 20dB, or a factor of ten in other 
words. 

In use 
Before the unit is ready for use it is only 

necessary to give preset resistor RV1 the 
correct setting. With this component 
adjusted to a roughly central setting, the 
unit will probably work quite well. In 
theory, the unit has no minimum output 
frequency, and has a frequency range 
which extends from dc to the maximum 
output frequency of 25kHz or so. In 
practice, with very low control currents 
the transconductance amplifiers 
become inefficient, and this results in 
insufficient gain and feedback to sustain 
oscillation. RV1 must be set low enough 
in value (set far enough in an anti-
clockwise direction) to provide reliable 
oscillation at the lowest frequency that is 
of interest. It can be adjusted to give 
operation down to frequencies of just a 
couple of hertz if desired, but a minimum 
output frequency of 10Hz or 20Hz is 
adequate for most purposes. 
The switched attenuator might seem 

pointless, with RV3 enabling any output 
level from zero to the maximum level to 
be obtained. However, when setting very 
low output levels, accurate adjustment 
of RV3 can be very difficult. Using S3 to 
reduce the signal by 20dB or 40dB can 
then make precise adjustment of RV3 
very much easier. Similarly, it is easier to 
set low and medium output frequencies 
accurately if Si is set to the 'L' position. 
RV2 can be given a scale calibrated in 

frequency, but some form of frequency 
standard covering a suitable range will 
be needed for calibration purposes if 
this is done. Also, a larger case would be 
needed so that RV2 could be fitted with a 
large control knob, which could in turn 
be equipped with a large calibrated 
scale. Where possible, it is generally 
much better if a frequency meter of some 
kind is used to monitor the output signal 
and provide accurate frequency indica-
tion. I-
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 DATA FILE 
The so-called phase locked loop (PLL) 

device or technique is widely used in 
applications such as automatic fre-
quency tracking, frequency multiplica-
tion, and frequency synthesis, etc. In this 
and the next couple of editions of Data 
File we explain the basic operating 
principles of these systems, look at some 
popular PLL ICs and show a variety of 
ways of using these ICs. 
A phase locked loop (PLL) can be 

defined as a circuit that automatically 
locks the frequency and phase of a 
variable oscillator ( fo ) to the mean 
frequency and phase of an external input 
reference signal ( fr ). Such systems are 
useful in applications such as automatic 
frequency tracking, frequency multi-
plication and frequency synthesis, etc. 
Figure 1 shows the block diagram of a 
basic PLL system, which consists of a 
phase comparator, a loop filter and a 
voltage controlled oscillator or VCO. 
The operating principle of the PLL 

circuit is fairly simple. The phase 
comparator receives the fo and fr 
signals, compares the phase and fre-
quency of fo with that of fr , and 
generates a corresponding variable 
output error voltage. This error voltage is 
then low-pass filtered and fed to the 
control input of the VCO in such a way 
that any frequency or phase differences 
between fo and fr are progressively 
reduced until they fall to zero, at which 
point the loop is said to be locked'. 
Thus, if the VCO frequency is initially 

below that of the external signal, the 
output of the phase comparator goes 
positive; its resulting filtered voltage 
then causes the VCO frequency to 
increase until both its frequency and 
phase precisely match those of the 
external signal. If the VCO frequency 
rises above that of the external signal the 
reverse action takes place, and the 
phase comparator output decreases, 
again causing the VCO signal to even-
tually lock to that of the external signal. 
Thus, the circuit causes the VCO signal 
to automatically phase lock to the 
external signal. 
Note that the low-pass filter is an 

essential part of the PLL system, and is 
used to convert the output of the phase 
detector into a smooth dc control 
voltage. Inevitably, it has a finite time 
constant, so PLL locking' is not instan-
taneous, and fo locks to the mean value 
of fr rather than to its instantaneous 
value. This is useful if a clean output 
frequency is want,ed from a noisy input 
signal. 

In the basic PLL circuit of Figure 1 the 
output signal frequency simply locks to 
the mean value of the input signal, and 
the input and output frequencies are 
thus identical. Figure 2 shows an 
alternative version of the PLL circuit, in 
which the output frequency is precisely 
ten times greater than that of the input 
signal; this circuit thus acts as a 

Ray Marston looks at phase locked loop (PLL) 
principles and circuits in this edition of 'The File' 
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Fig 1 Basic phase locked loop (PLL) circuit 
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Fig 3 Simple frequency synthesizer 
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fo 
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f. 
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in 'MtHz 

VCO 

+20 
counter 
ipre-.caler) 

Fig 4 Frequency synthesizer with pre-scaler 

f. = 2 - 20MHz 

in 20kHz steps 

frequency multiplier. 
Note in the Figure 2 circuit that a 

divide-by-ten counter is inserted in the 
feedback loop between the VCO output 
and the input of the phase comparator. 
Consequently, instead of the phase 
comparator locking to the output fre-
quency of the VCO, it locks to the output 
of the divide-by-ten counter. Thus, at 
lock, the VCO frequency ( fo) is ten times 
greater than fr, and the circuit acts as a 
x10 frequency multiplier. The circuit 

can, of course, be used to multiply by any 
number other than simply by ten using a 
counter with an appropriate division 
ratio (in the feedback loop). 
Another useful application of the PLL 

is as a precision programmable fre-
quency synthesizer. Figure 3 shows one 
version of such a circuit. Note here that 
the reference input signal of the phase 
comparator is fixed and takes the form of 
a precision 1kHz signal that is derived 
from a 1MHz crystal oscillator via a 
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Fig 7 Internal block diagram of the 40468 PLL IC 
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 • Demodulator out 

divide-by-1000 counter. Also note that (as 
in the case of the frequency multiplier 
circuit) a counter is wired into the 
feedback loop between the VCO output 

circuit can generate or synthesize any 
frequency between 100kHz and 1MHz (in 
1kHz steps), and each generated fre-
quency will have crystal accuracy and 
stability. 
Note in the above circuit that the VCO 

must have a frequency 'span' range of at 
least 10:1 to cover the required fre-
quency range, and that the frequency 
'step' value corresponds to the 1kHz 
external input value. 
The programmable counter forms an 

essential part of all frequency synthesiz-
ers. In practice, these counters can 
usually handle maximum input frequen-
cies of only a few MHz, and the basic 
Figure 3 circuit can thus not be used to 
directly synthesize high frequency 
(above a few MHz) signals. High fre-
quency PLL synthesizer circuits are 
available, however, and Figures 4 to 6 
show three alternative versions of such 
circuits. 
The Figure 4 circuit uses a so-called 

'pre-scaler' technique, in which an 
additional 'divide-by-X' fixed value high 
frequency counter stage (the pre-scaler) 
is interposed between the VCO output 
and the input of the programmable 
counter, to enable the VCO to operate at 
a frequency X-times higher than the 
programmable counter stage. In the 
example shown, the pre-scaler has a 
divide-by value of x20, enabling the 
synthesizer to cover the range 2MHz to 
20M Hz in 900 discrete steps. Note that a 
disadvantage of this technique is that it 
causes the step value of the synthesizer 
to increase by a ratio equal to the pre-
scaler value, ie to 20 x fr, or 20kHz. 
The Figure 5 circuit uses a mixer' 

technique to synthesize frequencies in 
the range 100MHz to 101MHz in 1000 
discrete steps of 1kHz. In this case the 
VCO output is mixed with a crystal-
derived 99.9MHz signal and then low-
pass filtered to produce a 100kHz to 
1.1MHz 'difference' signal, which is then 
passed into the phase locked loop via the 
programmable counter stages. This 
technique enables the VCO frequency to 
be varied in steps equal to the fr value, 
but limits the VCO's useful span range to 
only few MHz. 

Finally, Figure 6 shows how the above 
'mixer' and pre-scaler circuits can be 
combined to make a wide range high 
frequency synthesizer that can generate 
frequencies in the range 100MHz to 
120MHz in 1000 discrete steps of 20kHz. 
Here, the VCO output signal is mixed 
with a crystal-derived 98M Hz signal and 
then low-pass filtered to produce an 
output in the 2MHz to 22MHz range, 
which is then reduced to the 100kHz to 
1.1MHz range via a divide-by-20 pre-
scaler stage, before being fed back into 
the phase locked loop via the programm-

and the phase comparator input, but in able counter stage. 
this case is externally programmable to In high frequency PLL synthesizers the 
give any whole number division ratio VCO is normally required to cover a very 
value between x100 and x 1000. Thus, this limited 'span' range, and normally takes 
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Fig 8 Simple 200Hz to 2kHz square-wave generator 

the form of a varicap-controlled transis-
tor oscillator-plus-buffer circuit. In low 
frequency synthesizers the VCO is 
normally required to cover a very wide 
span range, and normally takes the form 
of a special CMOS or bipolar oscillator. 
Some dedicated PLL ICs contain excel-
lent wide-range VCOs that are outstan-
dingly useful in their own rights; 
amongst the best known of these ICs are 
the 4046B CMOS chip and the NE565 and 
NE567 PLL devices from Signetics. 
The 4046B is an outstandingly useful 

PLL IC, based on CMOS technology. Its 
built-in VCO can be voltage-scanned 
through a million-to-one frequency 
range and has a top-end frequency limit 
in excess of 1MHz. Figure 7 shows the 
outline and pin notations of the device, 
which is housed in a 16-pin DI L package. 
This figure also shows the internal block 
diagram of the 4046B and the basic 
external connections of its integral VCO. 
The 4046B houses two different types 

of phase comparator, plus a very 
sophisticated VCO, a simple Zener 
diode, and a simple source-follower 
buffer stage. Phase comparator 1 is a 
simple EX-OR type; it has a good noise 
rejection performance, but must be 
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set f 
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am mn am 
Fig 9 Wide range VCO, variable from near-zero to 1.4kHz via the pin 9 voltage 

+9V 

VCO out 

Fig 10 Wide range VCO, with f fully variable down to zero 

driven by square waves on both pins 3 
and 14 and has only a narrow capture-
frequency range. Phase comparator 2 is 
an edge-triggered logic/bistable type 
with a 3-state output; it can be driven by 
grossly non-symmetrical waveforms on 
pins 3 and 14 and has a very wide capture-
frequency range, but has fairly poor 
noise rejection. 
The 4046B's VCO is a wide-range 

device with a maximum operating fre-
quency in excess of 1MHz. Its operating 
frequency is determined by the voltage 

on pin 9, by the capacitor value between 
pins 6 and 7 (50pF minimum), and by the 
values of R1 and R2; R2 enables the 
minimum operating frequency to be 
preset, and can be eliminated in many 
applications. The VCO generates a 
symmetrical square-wave output, which 
appears in pin 4. 
The pin 9 VCO-input terminal of the IC 

has a near infinite input impedance and 
can be driven from a high impedance 
source; the internal source follower 
stagmnables the pin 9 voltage to be 
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+9V 
• 

9 
12 

CI 
lOn 

40469 

• 

R2 
4M7 

/7777 

R1 
100k 

 •VCO out 

Fig 11 Restricted VCO, variable from 60Hz to 1.4kHz via RV1 
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Fig 12 Alternative version of the restricted range VCO 
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input 

externally monitored without loading 
this source. INHIBIT terminal 5 of the IC 
is normally tied to VSS, to enable' both 
the VCO and the source follower. Both of 
these devices are disabled when a logic 1 
is applied to pin 5. The IC's internal 
Zener diode (between pins 8 and 15) has 
a nominal operating value of 5V6, and can 
be used to provide supply regulation. 
Figures 8 to 16 show some basic ways of 
using the VCO section of the 40468 IC. 
Figure 8shows the simplest way of using 
the VCO; here, the pin 9 voltage control 
input is tied permanently high and the 
circuit acts as a basic square-wave 
oscillator with its frequency variable 
over a 10:1 range via RV1. Note at this 
point that the VCO output (pin 4) is tied 
directly to the pin 3 phase comparator 
input; if pin 3 is allowed to float the 
comparators self-oscillate at about 
20MHz and superimpose an HF signal on 
the top part of the VCO output waveform. 

Figure 9 shows how to connect the 
4046B as a wide-range VCO. Here, R1-C1 
determine the maximum frequency that 
can be obtained and RV1 controls the 
actual frequency via the pin 9 voltage. 
The frequency falls to near-zero (a few 

cycles per minute) with pin 9 at zero 
volts. The effective control range of pin 9 
varies from roughly one volt above zero 
to one volt below the positive supply 
value. 

Figure 10 shows how these 'dead' 
areas of RV1 can be eliminated by wiring 
a silicon diode in series with each end of 
RV1. The circuit also shows how the 
minimum operating frequency can be 
reduced to zero by wiring high-value 
resistor R2 from pin 12 to VDO. Note that, 
when the frequency is reduced to zero, 
the VCO output randomly settles in 
either the logic 0 or logic 1 state. 

Figure 1/ shows how the pin 12 resistor 
can, alternatively, be taken to VSS and 
used to determine the minimum operat-
ing frequency of a restricted range VCO; 
the minimum frequency is determined by 
R2-C1, and the maximum by Cl and the 
parallel value of R1-R2. 

Figure 12shows an alternative version 
of the restricted-range VCO, in which the 
maximum frequency is controlled by R1-
Cl, and the minimum by Cl and R1 + R2. 
By suitable choice of R1 and R2 values, 
the restricted-range VCO can be made to 
'span' any range from 1:1 to near infinity. 

The VCO can be made to generate a 
pair of anti-phase square wave outputs 
by connecting the VCO output to the 
phase comparator input, taking the 
signal input (pin 14) high and taking the 
anti-phase output from pin 2, as shown in 
Figure 13. Note that this circuit makes 
use of the IC's built-in EX-OR gate. 
The VCO section of the 4046B can be 

disabled by taking INHIBIT pin 5 high (to 
logic 1). This feature enables the VCO to 
be gated on and off via external signals. 
Figure 14 shows how the VCO can be 
manually gated via a push-button switch 
wired to pin 5, and Figure 15 shows how 
the circuit can be gated electronically 
via an external inverter stage (made from 
a 4011B CMOS gate). Alternatively, if the 
2-phase output facility is not needed, 
Figure 16 shows how the internal EX-OR 
phase detector can be used to give gate 
control. Note in this latter case that pin 4 
is not connected to pin 3. 
That completes our look at the basic 

features of the 4046B's VCO section. In 
next month's edition of Data File we will 
show how some of these features can be 
combined or used to make really useful 
practical circuits. II 
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zeAte _zwE 77/E SYXT/ES/ 
Sir Douglas Hall harks back to those halcyon 
days of home construction and updates two of 

his receiver designs from that period 

During the 1960s there was a revival in 
the hobby of making simple 

receivers and amplifiers. Good 
transistors had become available to the 
public, which in some ways brought 
about a repeat of the position in the '20s 
and '30s, when designers were 
competing with each other to produce 
simple designs for the home constructor 
and dealers were producing large 
numbers of kits. As in the '20s, in the '60s 
unusual circuits attracted unusual 
interest. 
Now, in the '80s, few make their own 

receivers, or any other electronic 
apparatus for that matter. There are 
various reasons for this. The computer, 
and all that goes with it, has won over 
many who might otherwise be radio 
constructors, cheap imported radios are 
available and some components have 
increased enormously in price. For 

example, a well-known make of tuning 
capacitor of 365pF appears in a 1969 
catalogue at 10/3 (51p), while the same 
component is advertised in 1987 at £5.12. 
Nevertheless, many transistors have 
actually dropped in price, which means 
that they have fallen a very long way in 
real terms, and many small components 
have remained steady in price over a 
long period. 
Above all, I believe that the otherwise 

very useful integrated circuit has been 
most responsible for a slackening 
interest in home construction. The most 
enjoyable form of home construction, 
after all, is undertaken by those with 
enough theoretical knowledge to 
understand what is happening and why, 
possibly enabling a few experiments to 
be carried out with a view to improving 
results. However, it is very difficult to 
know what is going on in an integrated 
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circuit, and quite impossible to 
experiment with the innards! 
I believe that there are still many who 

have some experience in this subject, 
although not enough to design their own 
circuits, who would like to do some 
simple construction but do not know 
where to look for help. With this in mind, I 
have updated two of my designs of the 
'60s so that they use currently available 
components and, incidentally, give 
improved results. I am assuming that 
those who are interested will be able to 
read a theoretical diagram and will have 
had some constructional experience. 
The first of these two designs was 

published in the Radio Constructor for 
November 1965, under the title of 
Simplicity and Sensitivity with 3 
Transistors. It was popular, and was 
referred to by some as the 'SS3'. The very 
simple circuit, for medium wave only, 
appears in Figure 1. Trl amplifies as an 
RF amplifier in the common emitter 
mode, followed by Tr2 as an emitter 
follower RF amplifier. There is a Colpitts 
controlled reaction. A diode detects, and 
then Tr1 and Tr2 each amplify as common 
emitter AF amplifiers. Tr3 is transformer 
coupled from Tr2 and is a third common 
emitter amplifier. The reaction control 
also acts as an AF volume control by 
progressively damping the interstage 
transformer. 

In the 1987 version, shown in Figure2, 
the original obsolete transistors are 
replaced by others and the diode is 
changed, admittedly to another old one, 
but one which is still available and gives 
better results in this particular circuit. 
The volume switch is modified to control 
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RF rather than AF gain. Along waveband 
is added. 
The layout is simple. The only 

important point is to remember to 
arrange for L3 to be within an inch or two 
of the 'hot end of L1 (which is mounted 
on the opposite end of the same rod as 
L2) and to retain its leads so that it can be 
twisted to give the optimum orientation 
for best reaction results. 
Setting up is also easy. Adjust the 

position of L1 on the rod and the 
orientation of L3 for best results at the 
long wavelength end of the medium 
wave band. The long wave band should 
then look after itself, but it may be 
necessary to reverse the coil on the rod. 
Asfor components, the four 

semiconductors and an excellent 4 inch 
diameter 80 ohm speaker, which will give 
much better results than a midget, are 
obtainable from Brian J Reed, of 161 St 
John's Hill, Clapham Junction, London 
SW11 1TC), for a little over £2 plus an SAE. 
An open postal order must be used for 
payment, otherwise there will be a 
further charge of 20p. VC1 will be 
expensive if bought new, but a suitable 
'surplus' air-spaced dual gang 
component is available, complete with 
integral slow motion, which is useful in 
this quite sharply tuning receiver. It can 
be obtained from Radio Component 
Specialists, 337 Whitehouse Road, West 
Croydon, Surrey, for £2 plus 65p postage. 
Only one gang will be used in practice. 

All other components should be 
available at local radio stores, and the 
total price should be comfortably under 
£10. It is useful to obtain catalogues from 
the two firms mentioned, each being 
available in return for a stamped 
addressed envelope. No doubt there are 
many other firms who could supply 
suitable components for this receiver. 
The second design chosen for the 

purpose of this article was originally 
published in the Radio Constructor for 

July 1968, under thetitle Developing the 
Miniflex Circuit, see Figure 3. The earlier 
Miniflex circuit had been for a personal 
receiver. The one now under 
consideration came to be known as the 
'Miniflex Mk II'. In this design, Tr1 acts 
first as an RF amplifier in the emitter 
follower mode and is followed by Tr2 as a 
common emitter RF amplifier. Detection 
was by a selenium rectifier, now very 
diff icult to obtain, which should be 
replaced by a silicon type (not 
germanium) shunted by a capacitor. 
Reaction is by the Colpitts method, and 
detection is followed by Tri and Tr2, now 
acting as a super Alpha pair at AF. The 
output from this pair is at very low 
impedance which allows a step up 
transformer to be used for coupling to 
Tr3. 
A fixed degree of AF regeneration 

takes place within Tr3, which tends to 
favour the higher audio frequencies and 
helps to restore the loss of those 
frequencies brought about by the use of 
RF regeneration. VR1 acts as a combined 

RF reaction control, RF gain control and 
AF gain control. An interesting feature of 
the circuit is that as VR1 is advanced to 
increase volume, the current passed by 
Tr2 and Tr3 increases; this current also 
increases with a powerful carrier as a 
result of the action of D1. Consequently, 
there is a built-in economy device, the 
receiver passing less current from the 
battery when turned down to a low 
volume level or when a weak station is 

being received. 
Ti and T2 were special types. Ti had 

windings with a low impedance but fairly 
high direct resistance, which provided 
correct bias for the base of Tr3. T2 had 
sufficiently high impedance to match the 
output of Tr3, but very low direct 
resistance, which was needed as there 
was only a 3volt power supply. In 
practice, the two transformers quickly 
became unobtainable, and although 
substitutes were found for constructors, 
these were also only on the market for a 
short time after the design was first 
published. 
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LONG LIVE THE SIXTIES!  
Figure 4shows the updated version of 

this circuit. T1 is now a small, easily 
obtainable output transformer, wired up 
in an unusual way to provide a voltage 
step up of 2:1, and is used in conjunction 
with external resistors (and one 
electrolytic capacitor) to provide correct 
bias. T2 uses a similar transformer, in a 
conventional way, but the power supply 
has to be increased to 41/2 volts because 
of the increased resistance in the 
collector circuit. There is some overall 
gain in output as 11/2volts are added to 
replace less than the voltage lost. 
Decoupling arrangements are added to 
reduce the power supply to 3 volts, as 
required by Tri and Tr2. 
Easily obtainable transistors are 

substituted, as those originally specified 
for Tr1 and Tr2 are no longer obtainable. 
AF regeneration is now variable, and 

the presence of L4 prevents a tendency 
for the circuit to become unstable at very 
high audio frequencies before the full 
benefits have been obtained. 
As to layout L3, which should be a 

sigma type, this should be within a few 
inches of L1 and L2 and arranged so that 
it can be orientated for best reaction 
results. A suitable sigma choke is 
available from Electrovalue, 28 StJudes 
Road, Englefield Green, Egham, Surrey, 

and from other dealers. A pile wound 
choke in this position may make setting 
up much more tricky. 
Again, the four semiconductors are all 

available from Brian Reed, as also are the 
two wire wound potentiometers. The 
total cost for these six components 
comes to a little over£1, plus the 18p 
stamp. The same tuning capacitor as 
suggested for the other circuit can be 
obtained from Radio Component 
Specialists, who can also supply the two 
LT700 transformers at 75p each, and a 
suitable 8in by 5in 3 ohm speaker for £3. 
Other components should not present 
problems and the total cost should come 
to between £10 and £15. 
Setting up consists of adjusting the 

position of L1 on its rod and the angle of 
L3, for best results on the medium wave 
band, and adjusting the position of L2 on 
its separate rod for best results on 1500 
metres. It will probably be found that 
other long wave stations will not be 
received on this band in most parts of the 
British Isles. If reaction on this band 
cannot be properly cut back by VR1, L3 
should be shunted by VR3, which need 
not be fitted until it is found necessary. 
VR3 would then be adjusted for proper 
reception of Radio 4. 

If AF regeneration is not obtained, the 

connections to the secondary of T2 
should be reversed. It may be found that 
a very powerful signal will cause 
overloading and severe distortion when 
the volume control is turned well back. In 
this event, turn the receiver for reduced 
pickup by the aerial rod. 
Of the two designs described, the SS3 

is probably the easier to construct and 
set up. All components can be mounted 
on a piece of plywood about 8in square, 
using group boards or tag strips for 
transistors, resistors, capacitors, etc, 
and there will be room for a 1289 battery 
too. Sensitivity is quite high and it will be 
possible to receive many stations in most 
parts of the country. Selectivity is also 
quite good for such a simple receiver. 
Both sensitivity and selectivity will be a 

little lower with the Miniflex Mk 11, 
especially on the long wave band, but 
quality is surprisingly good and it is well 
worth using a largish speaker such as the 
8in by 5in one suggested. Three type D 
cells should be used as a battery. This 
receiver will clearly be larger than the 
SS3, as described. Perhaps the Miniflex 
is the more interesting technically of the 
two. The method of obtaining economy 
of current consumption and the way AF 
regeneration is used are both very 
unusual, if not unique. 
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TX - 3 RTrY/CW/ASCII TRANSCEIVE 

The high performance, low cost system 
Split-screen, type-ahead operation, receive screen unwrap, 24 large 
memories, clock, review store, callsign capture, RTTY auto CR/LF, CW 
software filtering and much more. Uses interface or TU. BBC-B/Master 
and CBM654 tape £20, disc £22. SPECTRUM tape £35 inc adapter board. 

For VIC20 we have our RTTY/CW transceive program. Tape £20 

RX - 4 RTrY/CW/SSTW/AMTOR RECEIVE 
This i5 still a best-selling program and it's easy to see why. Superb 
performance on 4 modes, switch modes at a keypress to catch all the 
action. Text and picture store with dump to screen, printer or tape/disc. 
An essential piece of software for trawling the bands. Uses interface. 
BBC-B/Master, CBM64 tape £25, disc £27. VIC20 tape £25. SPECTRUM 
tape £40 inc adapter board. The SPECTRUM software-only version (input 
to EAR socket) is still available £25. 

TIFI INTERFACE Perfect for TX3 and RX4, it has 2-stage RTTY and CW 
filters and computer noise reduction for excellent reception. Transmit 
outputs for MIC. PTT and KEY. Kit £15 (assembled PCB + cables, 
connectors) or ready-made £25, boxed with all connections. Extra MIC 
leads for extra rigs £3 each. State rig(s). 

WORLD AND UK/EUROPE MAP LOCATOR Maps, great circles, distances, 
bearings, contest scores. Lat/long, locators, NGR, hundreds of 
placenames. BBC-B/Nlaster, ELECTRON ONLY. Tape £10. 

MORSE TUTOR £6, LOGBOOK £8, RAE MATHS £9 for BBC, SPECTRUM, 
ELECTRON, CBM64, VIC20. 

All BBC and CBM64 programs are available on DISC at £2 extra. 

Prices include VAT and p&p, 1st Class inland, airmail overseas, normally 
by return. Eire, Cl. BFPO deduct 13%. 

technical software (REW) 
Fron, Upper Llandwrog, Caemarfon 

LL54 7RF. Tel: 0286 881886 
VISA 
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ON TOP OF 
THE WORLD 

Yes, ICOM radio-communication equipment was literally on top 
of the world early in July this year as part of Richard Branson and Per 
Lincistrand's record-breaking trans-atlantic hot-air balloon crossing. 

Yet again Virgin:chose to use ICOM equipment after successful 
operation on the previous years' powerboat Blue Riband attempts. 
ICOM (UK) were in from the start earlier this year when the whole affair 
was a closely guarded secret. 

Firstly the most suitable rigs had to be chosen from the extensive ICOM 
range and then installed in the confines of the Virgin balloon capsule. 
A receiving station at the GPO tower in London was set up,to monitor calls 
and plot the balloon's progress. When the big day came it was a huge relief 
after the weeks of postponement and then suddenly. ICOM was 27,000 feet 
above the world. 

Virgin realise that ICOM design and manufacture radio equipment that is 
efficient, reliable and to the high standard essential in this kind of operation. 
ICOM equipment is available in base-station, mobile and handheld formats 
operating on all Amateur frequencies from HF to microwave. 

If you are thinking of starting or expanding your station you will find an 
ICOM model to suit your requirements, if it's good enough for the Virgin 
Atlantic Flyer you can be sure it's good enough for you. Once again 
ICOM are proud to have teamed up with Virgin and salute the brave 
and happily successful new world record. 

ICOM (UK) LIMITED 
Dept. REW, FREEPOST, 
Herne Bay, Kent 
CT6 8BR. 
Tel: 0227 363859 





LOOPSTIa ItallIOLOOY 
°The loopstick is a component in the 

common transistor radio. It goes 
unnoticed and is taken for granted. It is 
also known as the ferrite rod antenna or 
aerial, or the ferrite loop; in the USA it 
has been described as the scoop loop! 
The ferrite loop is probably the most 
correct designation. 
The writer has spent many happy hours 

researching and experimenting with 
ferrite loop designs. They seem simple, 
yet are complex devices. The loopstick is 
a loop antenna, believe it or not, 
consisting of a coil wound on a ferrite 
core (the rod) and resonated to a specific 
frequency by a capacitor. It is as easy as 
that! Very little information on the 
subject appears in the textbooks. 

If scientifically designed and made, it 
can produce long distance (DX) recep-
tion on the long waves/medium waves 
and on the lower frequency short waves. 
Unfortunately, in a transistor radio it is 
often so inefficient that the expression 
'big is beautiful' does not apply. For 
example, take the large transistor 'blas-
ters', made to be carried with a shoulder 
strap, costing a fortune in their chrome 
and colour glory, with two integral 
speakers and lots of beautiful audio 
watts. A peep inside one of these reveals 
a tiny, poor, inbuilt ferrite loop, which 
picks up only the nearer high powered 
European stations, which it enthusias-
tically audio amplifies. With a top class 
radio, such as a Grundig or a Sony, etc, 
long distance reception is possible 
because they use efficient ferrite loops. 
Reception of MW East Coast American 
stations is possible in the dead of night. 
The ferrite loop antenna first appeared 
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at the time when valve radio production 
still existed and the first transistor radios 
were being tentatively introduced. 
Before that it had, in various forms, been 
used as a direction finder. 
Originally the frame aerial was used in 

portable radios, which consisted of large 
turns of wire often wound in a basket 
weave and fixed to the inside rear of the 
radio. It was both the RF input tuned 
circuit and the aerial. Facilities usually 
existed for plugging in an external long 
wire aerial for more distant reception. 
Ultimately, the inbuilt frame aerial was 
replaced by the ferrite loop, which 
performed the same function in a similar 
way. Yet the modern enthusiastic MW-
DXer invariably still uses a largish 
frame/loop antenna! 
The ferrite loop consists of a coil of 

wire wound over a ferrite rod and 
resonated to the station frequency with a 
variable capacitor. Figure 1 shows it in its 
simplest form for LW and MW reception. 
On LW, the two coils L1 and L2 are 

connected in series. On MW, switch S 
shorts out the larger L2. The whole is 
resonated by a variable capacitor, VC. 
This forms the combined RF input circuit 
and antenna and is directional. 
The polar diagram is shown in Figure 2. 

It will be seen that the maximum signal 
arrives at the 'long' side, and the null 
(minimum signal) is off the ends. 
Antenna rotation can assist in the 
reduction/elimination of other station 
interference and man-made electrical 
noise. 

Ferrite rod loops consist of a coil 
wound around a rod of magnetic material 
known as a 'ferrite', which, for me, 

conjures up childhood memories of 
messing about with iron filings on a 
piece of paper with a magnet under-
neath. The ferrite is a non-metallic 
magnetic material which concentrates 
the magnetic field through the coil. 
Various rod materials are used, but are 
usually manganese-zinc or nickel-zinc 
mixtures. 
In the course of research and 

experimentation, some interesting 
properties have been discovered abouta 
coil wound on a ferrite rod: 
1. The inductance of a given coil 
increases as it is moved from the rod end 
towards the centre. 
2. The pick-up range and nulling increase 
as the ferrite rod used is lengthened. 
One loop exists using an 18in long rod! 
3. A narrow wave or pile wound coil gives 
better nulling and pick-up range than a 
simple single layer side-by-side winding. 
When considering the design of a 

ferrite loop for DX work, it is necessary to 
bear all these properties in mind. They 
often seem to be neglected in popular 
transistor radios, yet results can be truly 
remarkable with adequate loop 
experimentation. 

Reasons to be cheerful 
Readers interested in using ferrite 

loops will fall roughly into three main 
categories: 
1. Those wishing to use a ferrite loop in a 
home-built transistor radio. 
2. Those wishing to use a ferrite loop with 
an existing communications receiver 
requiring an external antenna, le one 
with no internal antenna. 
3. Those interested in DX reception on 
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 by Richard Morris G2BZQ 
long wave, medium wave and the LF end 
of the short wave bands. 

Home-brew transistor radios 
Circuits, layouts and parts lists appear 

in various magazines from time to time. 
The Maxi-Q/Denco range of standard 
ferrite loop antennas is particularly 
useful, especially their Technical Bulle-
tin, DTB4, and General Catalogue which 
provide useful circuits, layouts and 
components. Figure 3 shows typical 
Denco ferrite loops. Figure 3A shows a 
typical rod loop by Denco for valve 
circuits and Figure 38 is more suitable 
for transistor circuits. 

External ferrite loops 
Many SWLs have a general coverage 

receiver which also has the MW band: 
usually neglected as SW is their main 
interest. Also, there are many other 
radios around requiring an external 
antenna. An external ferrite loop is ideal, 
and a very simple design will be found in 
an article entitled The MW Ferriter (see 
references). 
A design for LW and MW is included in 

an article entitled An External Ferrite 
Loop Antenna (see references). LW, MW 
and antenna coupling coils plus rods can 
be obtained from Cirkit (Park Lane, 
Broxbourne, Herts. Tel: 0992-444111). 
You buy these separately and make up a 
combination to suit your own particular 
needs. 

Long range LW-MW-SAV reception 
Those interested in DX reception on 

LW, MW and SW require an excellent 
communications type Rx plus a good 
loop. The loop is usually of the frame/-
wire type, but it is not generally realised 
that DX reception is possible using a 
ferrite loop. The writer has loops working 
from about 4MHz (75 metres) to 140kHz 
(2142 metres). 
Long rods are necessary for DX but 

they cannot be purchased. The longest 
rods available commercially in the UK 
appear to be 8in long x 3/sin diameter. 
The largest identified, in the USA, has 
been a massive 12in long x 3/4in diameter 
and its cost, including freight, etc, is 
about equal to the purchase price of two 
cheap transistor radios! 

So, if really long rods cannot be 
purchased, the answer is to make them! 
The writer has designed and published 
an article, LW Rod Loop DXer, using an 
18in long x 3/8in diameter rod with a 
massive home-wound coil. This, with a 
good receiver, will bring in loud and 
clear stations which cannot be heard on 
a good middle of the road commercial 
transistor radio! To this must be added 
The Top Band Ferriterusing a 16in long x 
3/8in diameter rod. It uses a home-wound 
coil and has been designed for use on 
the 160 metre amateur band between 
1800-2000kHz with some overlap. A small 
amount of useful information appears in 
ARRL publications. 

Summary 
It will be seen that there is a lot more to 

this ferrite loop business than at first 
meets the eye. There is something there 
for the newcomer building his first 
simple transistor radio and, to the other 
extreme, there is something for the 
serious experimenter. Remarkable 
results can be achieved! 
Most items required are comparatively 

low priced—which is a refreshing change 
these days. 

References and sources 
Maxi-Q/Denco ferrite rod coils and 

Technical Bulletin DTB4 plus catalogue 
are obtainable from G & P Powles, 8 
Brunel Units, Brunel Road, Gorse Lane 
Industrial Estate, Clacton on Sea, Essex 
C015 4LU. 
Individual LW, MW coupling coils plus 
rods are available from Cirkit, Park Lane, 
Broxbourne, Herts EN10 7BR. 

1. An External Ferrite Loop Antenna, by R 
Q Marris G2BZQ, Practical Wireless, 
February 1986. 
2. Long Wave Rod Loop DXer, by R Q 
Marris G2BZQ, Radio and Electronics 
World, March 1987. 
3. The Top Band Ferriter, by R Q Marris 
G2BZQ, Amateur Radio, January 1987. 
4. Frame Antennas, ARRL Antenna Book 
(updated 14th edition). 
5. Beat the noise with a Scoop Loop, 
ARRL Antenna Anthology. 
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BIO-FEEDBACK 
ACCESSORIES - 

i_j1111 
A METER 

MOVEMENT 

which can be built 

into your be- feedback mondor 

lo make d a completely 

self-contained instrument 

Dori worry it you ve already drilled 

the terminal holes - the meter will cover them up' 

SENSITIVE METER MOVEMENT /( 
ONLY £1.90. VAT --- 

SPARE ELECTRODES 
AND GEL 

5 sets of electrodes to electrode pads 
and a sachet of conductive gel 

all gOr 2.90 . VAT 

LEDs 

RECTANGULAR 
LEDs 

Green 

rectangular LEDs 

for bar-graph 

displays 

50 for £3 50 --.• 

500 for £25 

DIGITAL AND AUDIO 
EQUIPMENT LEDs 

100 for £6 ..., 

1000 for f45 

Assorted 3mm LEDs red, green, yellow and 

orange 25 of each 1100 LEDs) tor £6.80 VAT 

TACHOMETER AND 
DWELL METER 
FEATURED IN IN ETI 
JANUARY 1987 

Last few to clear at only £9.50 VAT , (Previously 

offered at 06 40 1 The complete parts set includes 

case, printed circuit board, all components, plug 

socket. switches test leads and clips meter and 
full inSlrunonS 

TACHOMETER AND DWELL METER 

PARTS SET ONLY £9.50. VAT 

Offer applies only until stocks are exhausted 

MATCHBOX 
AMPLIFIER 
FEATURED IN ETI, 
APRIL 1986 

No ordinary amplifiers 
these When our first 

customers took an 
interest it was tor the 

magcnnoxi, ne total Osregard lot power SuPPfieS and 
speaker 'impedances, and the impreseve power output 

hen Mese ,,the amelfers When they re-ordered it was 
Or Ole sound duality 

Two amplifier modules were described both based on 
the powenul LI6SV IC The Angle IC versron Will dancer 
over 20 Ways yeah a eatable speaker and power supply 

happy lo work from any voltage between 12V and 320 and 

will accommodate any type of speaker The edge venue, 
is deal for giving a boost to car 141 -Fi systems. dnytngtwo 
4 Ohm speakers in parallel on each channel tor best effect 

designe, approved pans sets conS,SI Of a roller 
tinned printed circud board and all components The 
L 165V lCs are also available individually with a hew mow 

flea Thee Dling speoleatons and suggested omega 

SINGLE IC MATCHBOx BRIDGE 
L1BSV AMPLIFIER SET Amin ', FP SF, 
sAIT data 

mkt 4 Own, tsownorms, 

£6.50. VAT £6.30, VAT £3.90, VAT 

BIO-FEEDBACK 
FEATURED IN ETI 
DECEMBER 1986 

A complete parts set for the 

ET/ 5,o-feedback monitor 
including meter Originally 

offered from limited stocks 

al f 14 55 («Clout meter) 

this sensitive GSR monitor 

has proved so popular that 

we have decided to make 

it a permanent feature of our catalogue 

The complete parts set includes case PGB all 
components leads, electrodes gel. meter and 

full instructions 

810-FEEDBACK PARTS SET ONLY 

£11.50 . VAT 

KNIGHT RAIDER 
FEATURED IN ETI, JULY 1987 

Tee uffinwe m tanneS ekes w your leml.grek Maw» Bk. 
lor awr dew can bartrs mall«, %nee., Agin powertui eels n 
tea monopole*. and epee damp me mat you An a even lir e. 
cimeisami conbei be. WC • pent ol see mows Nee hoer we to 
,vet Nees • canes at toned n Flee is. ewe ape, and in. 
point dive becomes be bowleg backwards and inwards 
eying the row Press agarn and try one of me other s• wren, 
An LED esplay on Ole COMICAL. lel yO/a See whal Ole men kerns 
are camp 
The ewe esa.. can be tetad to any car la ma's« an as[aa•Al leg 
agddl o. weh eve pewee. ..es y can ire,' any cr. sotas ca os 
Lowey mo a looney. no age toy. 

The contra co. pans . comas, a, use mulches LEDs PCB 
components hardware and estructons The »peedm dowd 
ndsdes Pca Ice no.,., FT 1, comconents ,secIssans aria 

KNIGHT RAIDER CONTROL BOX ONLY 

£6.90 . VAT , 

KNIGHT RAIDER SEQUENCE BOARD ONLY 

£11.90 . VAT. 

HI-FI POWER 
METER 
FEATURED IN ETI 
MAY 1987 

Measure the output 

power of your hi-ft 

with the ETI 

power meter The meters 

can be back-lit for elect - 

the SCale and 'power legend will glow green 10 

contrast with the red panter Two switched 

ranges give readings of 0-10W and 0-100W 

The parts set consists Of meter 

movement PCB, all components 

range switch and full 

MONO POWER METER 

PARTS SET £3.90 o VAT 

STEREO POWER METER 

PARTS SET £7.20 . VAT 

SUITABLE CASE £7.50 „VAT 

BRAIN WAVE 
MONITOR 
FEATURED IN ETI, 
AUGUST 1987 

ALPHA HOW TO SUCCEED WITHOUT 
REALLY TRYING 
This was the title ol a recent OED television program which 

snowed r.vd Me can be dramatically improved with aid of 
alone training AlisdAr McBee, overcame his shyness with 
girls, others became more conklent improved Mee 
sparing ablates learned to cope weh stress and all 
wdhout really trywegi 

Alpha morwors are nog new but good ones are hard to 
find To detect a few uV of brain waves in the merle of 
noise that is tens ol MoulauXIS DI times as great is not 
easy The ETI Alpha Monitor is probably Itire most pnwertui 
and ellectrve desojo lo be Mund oulsde an EEG 
laboratory The sen Alive circuil locks on to the all important 
alpha rythrn and helps you to strengthen and coned it 
OtaCkly Then you put it lo work fOr you strengthening 
your confidence and abilities day by day 

Our AM-eyed parts set 00051515 Of EEG electrodes and 
headband. case two PCBs screening box top duality 
PMI ernakhers all components and lull instr.-1.ns 
Include-kg training exerciseal Assembhe iime is Wk., five 
to so hours 

ALPHA MONITOR PARTS SET ONLY 

£29.90 o VAT. 

Complete Parts Sets for ET! Projects 
MAINS 
CONDITIONER 
FEATURED IN ETI 
SEPTEMBER 1986 

It es astonishing how many 

people buy or build top-flight 
hi-ft eoulpmenl. and then 

connect it to a nesy, spiky 
mains supply Rather 

like buying a Ferran and 

trying to run it on paraffin you might think Expecting 
crystal clear sound the poor musc enthusiast ends 

up with a muddy confused mush, and feels Mal 

he has somehow been cheated Is this hull , 
My memo centre sounded lust as good' 

The domestic mains supply is riddled with 

RF enterterence. noise transient spkes. and 

goodness knows what else Computers Crash 

radios pop and crackle tape recordings are spoiled 

and hi-ti sounds not guile right Why put up wdh 
d ...Men the solulect Is So simple , The ETI mains 

conditioner is roe lowest cost upgrade you will ever 
buy and probably the most effective' 

Old approved pans set consists of PCB. all 

components toroffr enamelled wire fixing ties 
last response VOA' and full instructeCeS 

ETI MAINS CONDITIONER PARTS SET 

ONLY £4.60! , VAT 
'Note. the tored and VOR supplied ale superior 

to the types specified in the article 

PROJECT BOX 
PROJECT CASE 
WITH PP3 BATTERY 
COMPARTMENT 

ONLY £2.60! . VAT 

Pnces shown are exclusive of VAT SO please 

add 15% to the order total UK postage is 60p 

on any order Carriage and insurance for 

overseas orders El 50 Please allow up to 

14 days for delivery 

CREDIT CARD 
CASINO 
FEATURED IN ETI, 
MARCH 1987 

This wicked little pocket 

gambling machine 

measures only 

3-x2 -x1/2  It wtll play all 

kinds of casino games. 

including 

▪ Roulette 
• Craps 
• Pontoon 
Our approved parts set comes complete 

with case sell-adhesive fascia tinned 

and drilled printed circuit board 

all components, hardware. full 

Instructions and three different 

games to play' 

CASINO PARTS 

SET ONLY 

£5.90! . VAT 

Feeleeeeeext„Pg e 

R arn EE es 
W ith e 

mansime orde r veil/ 

LM2917 
EXPERIMENTER SET 
Consists of LM2917 IC special printed circuit board and 
detailed instructions with dala and circuits lot eight 

different Protects to Deed Can be used to experiment 
with the CirCUIIS in the Next Great Labe IC feature 
IETI December 1986) 

LM2917 Experimenter Set £5.80 . VAT 

MAINS 
CONTROLLER 
FEATURED IN ETI 
JANUARY 1987 

Have ',cis ever wondered venal 
Paddle *peel ail those computer 
intertaces , Pul your compuler 
in control say Me ads The 
Sderctrabeet has eght TTL 
outputs What on earth can 
you control., a TTL due.' 
A torch but , 
The F TI Mains Controller sa knee lo mews enlerface 

wruch itedwS you to contrca bardS o, up to 500W eon, your 
dd.Pele, oc lOgo circiats An Colo coupler given SOlaten 
al lea•I 2.500V so the controlier can be conneded lo 
eallelornenle OrCuitS compute! and carrero dnaesCIS in 
conkOlele sate, Follow you, canna. ..a. mth a mews 
control. and you re rearry in buswess rem automatic 
control' 

tse rnwns conniption connects drecty to most mL 
'Andes without edema/ Cornponenla arAl can be driven by 
CMOS men the addifion Ola transistor and two resistors 
ISSVEMOdl 

Your maws condo. parr, set congeals tee quaey rouer 
tonned PCB MOC3021 0010 couple power mac wrth 
heat.v mountrng hardware and heals,. Cdeldessn! Al 
, drsponents .dcluddd Snubber comporents tor s.crung 
nduc five toads traneste and reeves le CMOS 'merle. 

MAINS CONTROLLER PARTS 
SET £6.20 VAT' 

RUGGED 
PLASTIC CASE 
suitable tor mans cOnclitioner 

and mens controller 

ONLY £1.65 oVAT 

POWERFUL AIR 
IONISER 
FEATURED IN ETI, 
JULY 1986 

Ions have been described 
as vdarnins ol the Ar by 
the health magazines 

and have been credited 
wIth everything Porn 
curling hay lever and 
asthma lo irnproyrng concentrate:. and Wong an end 
to insomnia Nthough Senre of the claims may be 

exaggerated there is no doubt thal ionised air is much 
cleaner and purer and seems much more .nygorating 
than dead an 

The DIRECT ION ioniser caused a great deal ol 

l.blenken, whim il appeared as a construchore protect 
ETI At test an ants. Mat was compare*, em 

(better thanTI commercial products was reliable good 
to build and tun. Apart In. Me senous appficatens 
A.m.., the Al9g0Sted experiments were outrageous, 

We can supply a matched set of pans lully 
approved by Me deAgner lo build this unique proiect 
The sel includes a toilet brined printed circuit board 

66 components case marns lead and even the pads 
or !Ike tester According lo One customer the se, cost, 
about a third of Me orce 01 the IndPe qua, components 
What rnone can we say , 

Instructions are DIRECT ION 
included PARTS SET £9.50 o VAT 

Our best selling 'ewer ml IS 
now available wen an elegant whole case 

WHITE IONISER 
PARTS SET ONLY £9.80 1 . VAT 

FOUNDERS HOUSE 

E-3 0( [ D) Cc  REDBROOK 

MONMOUTH 

LIMITED GWENT 

MDC . 
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WHY WORRY 

ABOUT 

POWER SUPPLIES? 
It is self-evident that all active electro-nic equipment needs a power supply of 
some kind, even if it is just a battery or 
solar cell as in the case of a pocket 
calculator. Power hungry machines, 
such as computers, generally need a 
mains driven power unit, and this 
accounts for a significant proportion of 
the total cost and weight. The basic 
principles of linear and switched mode 
supplies will be discussed in this article. 

Series regulator 
Audio power amplifiers are commonly 

designed with good rejection of ripple 
on the power supply voltage, but 
instrumentation and computer boards 
and peripherals generally need well-
regulated supplies. The conventional 
'series regulator', shown in Figure 1, 
uses a series pass transistor, and has the 
advantage of simplicity both in design 
and construction. 
Integrated circuit versions, at a variety 

of power capabilities, are readily avail-
able. Current limiting is easily achieved 
by means of a sense resistor and 
transistor ( Figure 2): the idea is to divert 
base drive current away from the power 
devices. When a low drop-out voltage is 
required, for example in the case of 
battery-powered equipment, a PNP 

by 
Dr C J D Catto 

rather than NPN pass element is prefer-
able, as illustrated in Figure 3. 
When current in excess of an amp or so 

is to be supplied, the disadvantages of 
the series regulator soon become appa-
rent: the size and weight of the mains 
transformer, the input capacitor and the 
heatsink are seen to be a large percen-
tage of the total package. Furthermore, 
wasted power in the transformer and the 
pass transistor can lead to excessive 
build-up of heat within the equipment 
housing. Although fans and blowers have 
improved considerably in recent years, it 
is well worth considering alternative 
methods of power regulation in order to 
keep overall cost and weight down. 

Switching regulator 
If the series pass transistor is replaced 

by a switching element and a smoothing 
choke, as in Figure 4, then considerable 
power saving can be achieved. 
Admittedly, there are still some losses — 
in the mains transformer and rectifiers, 
in the switching transistor, and in the 

'flywheel rectifier' attached to the 
inductor. In order to reduce the size of 
smoothing components, as well as to 
eliminate audible noise, it is advisable to 
keep the switching frequency high, eg 
above 25kHz. Losses in semiconductors 
and magnetic cores become significant 
above 50kHz or so, so care is required in 
the choice of devices, and some com-
promises are inevitable. 
A certain amount of power is also 

consumed by the control circuitry, which 
operates in a feedback loop so as to 
regulate the on/off ratio of the power 
switch in response to varying load, 
fluctuations in line voltage, etc. 
However, there has been considerable 
development of control integrated cir-
cuits in recent years, and relatively 
cheap devices such as the UC and 
SG3524 are readily available from 
Unitrode and Silicon General. Where an 
all-in-one solution is desired, the L296 
from SGS is worth investigating: this has 
the power switch (though not the 
flywheel diode) built in, and can now be 
purchased within a metal-cased module 
(the GS-R family) containing nearly all 
the components, including the inductor. 
Even telephone equipment has not 

escaped the progress of power supply 
technology. A recent offering by Silico-
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WHY WORRY ABOUT POWER SUPPLIES?  
nix (see Figure 5) caters for low current 
consumption circuitry requiring a stable 
+5V rail and yet running from the 
telephone line. 

Higher powers 
The simple switching regulator fed 

from a low voltage dc source is all very 
well, but it does not eliminate the bulky 
50Hz mains transformer or battery bank. 
Better use of space and weight can be 
made by employing a direct off line' 
switching technique, where the mains 
voltage is rectified direct. The raw dc rail 
is around 300V for European mains 
supplies, and an additional advantage is 
thereby obtained: energy stored in a 
capacitor is proportional to CV2, whereas 
capacitor volume is proportional to CV, 
and so considerably more energy per 
unit volume can be stored at 300V than at, 
say, 10V. 
The electrical stress on all circuit 

components, particularly the active 
devices, is an important factor with 
regard to reliability, and one way of 
achieving an efficient off-line switcher 
whilst keeping transistor voltages within 
manageable bounds is with the half-
bridge circuit shown in Figure 6. This 
arrangement can give power outputs of 
up to 1kW per transistor pair (with fan 
cooling), but for such power levels the 
losses in all power components should 
be looked into most carefully at the 
design stage. When a 5V output is to be 
generated, the losses in output rectifiers 
form a large proportion of the total, 
whereas for, say, a 48V output they are 
relatively much less. 

Multiple outputs 
In instrumentation-type equipment as 

well as in microcomputers, a variety of 
output voltages are generally required: 
for example, +12V, +5V and —5V in the 
case of the BBC Micro. For multi-rail 
power units, an economical method that 
gives adequate regulation without 
additional control elements is the fly-
back circuit, illustrated in Figure 7. In this 
arrangement, power is transferred to the 
secondary side when the power transis-
tor turns off, in contrast with the forward 
converter circuit exemplified in Figure 6. 
Returning to Figure 7, the main +5V rail 

is normally the one needing the tightest 
regulation, and this is best achieved with 
feedback to the primary switching con-
troller via an opto-coupler or a pulse-
transformer attached to the output 
voltage sensing circuit. The auxiliary 
rails will not be so stable, due to some 
'cross-regulation' effects, and consider-
able skill is required in the design and 
winding of the power transformer in 
order to minimise this deregulation. In 
any case, it is important to maintain some 
load on all rails in order to keep the 
output voltages within bounds, and some 
care is needed when interpreting sales 
specifications in this respect. Neverthe-
less, the choice of standard units 
available on the British market is now 
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 WHY WORRY ABOUT POWER SUPPLIES? 
enormous, and the necessity to make a 
special unit should be very rare. Since 
the rules regarding safety and RFI are 
quite strict and approval can turn out to 
be costly, the incentive to buy a proven 
variant from a manufacturer of repute 
rather than build in-house is over-
whelming. 

Ripple and noise 
Whereas with linear regulators it is 

relatively easy to achieve output ripple 
and noise levels down to a few millivolts, 
any kind of switching regulator requires 
much greater skill in design, choice of 
components and layout to get down to 
even ten times this level. The switching 
technique can deal with fluctuations in 
mains voltage, and 100Hz ripple, by virtue 
of controller bandwidth of typically a few 
kHz, but the high frequency components 
resulting from the power switching can 
be troublesome. Although inductors and 
capacitors able to deal with the fun-
damental ripple components can be 
quite small now, keeping down the 
'spikes' (switching transients) needs 
careful attention to layout, screening 
and filtering. 
On the mains input side, it is essential 

to employ some kind of ir filter, as shown 
in Figure 8. The inductor need not be 
large, since the circuit is dealing with 
high frequencies, but mains creepage 
clearances must be observed. Also, the 
capacitors must be suitably rated: 'X' is 
for line to line and 'Y' is for line to earth. 
The power switching device is subject 

to very high dV/dt at turn-off, giving rise 
to excessive voltages and unpleasant 
'ringing', so an effective 'snubber' is 
mandatory for a one transistor forward or 
flyback converter. It is generally neces-
sary to employ an energy recovery 
winding and diode (see Figure 7), as well 
as the RC damping network. 
On the output side, the rectifier diodes 

usually need RC damping networks, 
especially if Schottky devices are 
chosen, since these have rather modest 
reverse voltage ratings. The rectified 
output capacitors may be followed by 
additional LC filtering, but care is 
required if ripple is not to be improved 
merely at the expense of regulation and 
dynamic response. 

Electrolytic capacitors especially 
designed for switch mode circuits are 
vital: they require low equivalent series 
resistance (ESR) and inductance (ESL) 
in order to minimise power dissipation, 
ripple and noise. 
The design of a switching regulator is 

an iterative process, since there is so 
much interaction between the consti-
tuent parts. In order to maintain some 
order in production and stock-holding, 
commercial designs attempt to keep the 
variations in components and assem-
blies within sensible bounds. For exam-
ple, judicious combination and connec-
tion of transformer secondary windings 
can reduce the number of individual 
types that need to be manufactured. 

Safely 
Since the raw supply comes off the 

rectified mains, all components on the 
primary side of the power transformer 
must be regarded as electrically 'hot; 
anyone servicing a mains switcher 
should use great caution and is strongly 
advised to employ an isolating transfor-
mer on the mains inlet. In order to comply 
with the increasingly stringent safety 

regulations and approvals standards, 
adequate creepage clearances are 
required, and this can lead to difficulty 
when designing the power transformer. 
Tight coupling is desirable to maintain 
good regulation and to minimise turn-off 
spikes (which increase with leakage 
inductance), but good electrical isola-
tion between primary and secondary 
reduces the magnetic performance. 
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Fig 9 Section through 'diode split' EHT transformer 

For ease of assembly and for reasons 
of cost, plastic-cased semiconductors 
are preferable, but only the latest 
package designs provide sufficient 
creepage lengths on the power switch-
ing transistor. In any case, the turn-off 
spike on the collector (or drain, for a 
MOSFET) can be of the order of 800V, and 
much care is needed both in assembly 
and testing. Better semiconductors and 
magnetic cores have allowed switching 
frequencies to be increased, thereby 
permitting considerable size reduction, 
but this has led to greater problems in 
maintaining 'legal' clearances; one solu-
tion is to opt for special heatsink mounts, 
novel transformer bobbin designs, etc, 
but this can require costly tooling that 
only the manufacturer with large volume 
sales can afford. 

Components and assembly 
The size of a typical 100W switcher has 

been reduced considerably in recent 
years, not just through higher switching 
frequencies but by the introduction of 
components developed specially for this 
market (eg, electrolytics with low ESR 
and ESL) and by improved construction 
techniques. In addition to dedicated 
integrated circuits, which by themselves 
have shrunk the PCB area used for 
control of the power supply, a large 
impact on miniaturisation has been 
made by surface mount technology. In a 
current design, the control circuitry is 
generally on a small board mounted 

perpendicular to the main PCB, leaving 
the maximum free area for power 
components and tracking. 

Incidentally, manufacturers have 
taken to using a thicker copper layer 
than the traditional 1oz tracking, as 
resistive losses in these conductors can 
otherwise become significant. 

Reliability 
Switching supplies, by their nature, are 

more complex than their linear counter-
parts, but this does not mean that they 
are necessarily less reliable. First of all, 
increased efficiency means less power 
loss, and consequently less of a tempera-
ture rise — an important factor as far as 
most components are concerned. 
Secondly, modern power switching 
devices, such as transistors and recti-
fiers, have been developed with much 
more exacting performance in mind, and 
can therefore be more rugged than, say, 
a three-terminal linear regulator. In fact, 
a well-designed switcher is more likely 
to survive spikes on the mains, and other 
abuse, than may a linear one, which has 
negligible RF filtering and transient 
protection. 

Current and future trends 
From the customer's viewpoint, the 

power supply is often regarded as a 'fit 
and forget' unit, but there will always be 
the desire for smaller size and weight, 
lower cost and higher efficiency. These 
can be conflicting requirements under 

any mature technology, but in the past 
year there have emerged some surpri-
singly small units, such as the Vicor VI-
100 series, which pack about 25 watts per 
cubic inch. This has partly been achieved 
by making use of the power transfor-
mer's leakage inductance (rather than 
simply fighting it!) in a resonant circuit, 
where the power switching device in fact 
turns on and off at zero current, thereby 
reducing losses considerably. 
The resonant method is fine for a 

single output unit, but, for a multi-rail 
supply, additional sub-regulators are 
needed if voltage levels are to be well 
maintained. By employing special 
'magnetic amplifier' cores, this secon-
dary regulation can be at high efficiency, 
and Unitrode have even introduced a 
control chip for this purpose (the 
UC3838). 

It is relevant to ask: 'Why don't the end 
equipment designers simply employ 
CMOS and do away with heavy power 
requirements altogether?' The answer 
to this can be found by taking a 
perspective view of semiconductor 
technology as it has developed over the 
past couple of decades; any advance that 
has provided more performance for 
given cost or power consumption gen-
erally serves merely to advance the base 
line performance of the next generation 
of products employing such devices. For 
example, availability of denser memory 
chips has led the end user to expect 
more memory on board. Similarly, power 
requirements have not diminished to 
near zero, as the computer user has 
come to demand more RAM and more 
processing power. 

In instrumentation, such as oscillo-
scopes and logic analysers, the 
customer looks for a faster front end, 
more processing capability and a bright-
er/sharper trace. The power unit in such 
equipment has shrunk in size and weight, 
but if anything has a more exacting 
specification than before. In equipment 
using a cathode ray tube (CRT), such as a 
'scope or a TV set, the generation of the 
EHT for the final anode of the tube is 
performed by a resonant or a driven 
Cline output') transformer with a multi-
turn secondary followed by a Cockroft-
Walton multiplier (typically a voltage 
tripler). Economy can be achieved by 
making use of the transformer and tube's 
capacitance, as in the diode split' 
design, where the EHT rectifiers are 
potted within the secondary layers (see 
Figure 9). 

Conclusion 
It is a paradox that improvements in 

technology do not necessarily lead to 
simpler products. Faster and more 
complex integrated circuits have offered 
the consumer more performance per 
cubic inch, per dollar, or whatever, and 
the power supply has had to keep up with 
these advances, as well as meet 
increasingly stringent safety and RFI 
regulations. The move from linear to 
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switching techniques has placed greater 
demands on the designer and the 
constructor, but the vast range of 
standard units available at reasonable 
prices has made the buyer's job 
relatively easier. 

Linear regulator 
The output voltage is sensed by the 

potential divider R1P1R2 and compared 
with the reference voltage Z1 (see 

Figure 10a). The error is amplified by Al 
and fed back to the series pass transistor 
Tr2 via its driver Trl. The output 
therefore remains substantially con-
stant, despite variation in the load 
current drawn or fluctuations in the input 
voltage. Assuming the latter is suffi-
ciently higher than the desired output, 
then very little of the ripple on Cl gets 
through to 02 by virtue of the sizeable 
loop gain at 100Hz. If the output terminals 

are short circuited, some means of 
limiting current is essential, eg, using a 
sensing resistor Rs in the collector or 
emitter lead of Tr2 and an amplifier A2 to 
override Al. 

Switching regulator 
The output voltage is sensed by the 

potential divider R1P1R2 and compared 
with the reference voltage Z1 (see 
Figure 10b). The error is amplified by Al 
and fed back to the pulse-width modula-
tor Ml, which varies the on/off times of 
the switching transistor Tr2 via its driver 
Trl. When Tr2 is on, current flows from 
the raw supply to the output via the 
inductor Ll. When Tr2 is off, the junction 
of Tr2L1 swings down until it is caught by 
the flywheel diode D1, and the load 
current is maintained by virtue of the 
stored energy in Ll and 02. 
The latter components being of finite 

size, for reasons of loop stability and 
economy, there is measurable ripple 
voltage (at switching frequency) on the 
output. If the raw supply is considerably 
higher than the desired output voltage, 
then Tr2 is on for a relatively short time 
during each conversion cycle, whereas 
DI is on for a relatively long time. If the 
output is short-circuited, a sensing 
circuit (not shown) is needed to override 
M1 and drastically reduce the on time of 
Tr2. 

Modulator 
Control of the on/off times of the 

power transistor in a switching regulator 
is best explained by a simple example of 
a modulator (see Figure 10c). The voltage 
from the error amplifier Al is compared 
with a triangular waveform running at the 
desired switching frequency. If the error 
voltage is high, then the comparator's 
output is high for a relatively long time in 
each cycle; conversely, if it is low, then 
the comparator's output is high for only a 
short time. In this way, the on/off ratio of 
the power switch driven by the compara-
tor is controlled in a smooth manner. In 
consequence, the voltage at the output 
terminals of the regulator can be kept 
substantially constant, despite varia-
tions in line and load conditions. 
A new generation of control chips 

(such as the Unitrode U03842) operates 
in a somewhat different manner, known 
as 'current mode', in which the current is 
in effect metered out cycle-by-cycle. As 
well as offering reduced complexity, this 
technique provides a rapid response to 
line and load changes. 

More information, 
more projects, more 

satisfaction! 

Read Radio and 
Electronics World! 
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;tCOMPUTER WAREHOUSE 1000's OF BARGAINS 
FOR CALLER'S-

UWE A ILIA Mira &mad dinaiwasaaamanii 

ROT LINE DATA EASE 

DIS TEL©* 
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 
The fabulous TELEBOX an INVALUABLE MUST for the owner or 
ANY video monitor with a composite input colour or monochrome 
Made by a major UK Co 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* TI SET, giving a real 
benefit to ALL the famile Don't worry if your monitor doesn't have 
sound- THE TELE BOX even has an integral 4 watt audio amplifier 
for driving an external speaker, PLUS an auxiliary output for superb 
quality television sound via your headphones or HI Ft 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, AutoAGC 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 OFFEFt!!! . . _ 
ONLY £29.95 OR £24.95 if purchased with ANY of our 
viarao monitors Supplied BRAND NEW with full instructions and 2 YEAR 
warranty. Post ana packing 1.35U When used with colour crt 

▪ Your rilonitor from its computer!! For 
• only £29.96 it becomes a SUPERB 

MOH GUAUTY • COLOUR • TV SET 

COLOUR & 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 ROB 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 
P1L tube, Matching BBC case colour. Major controls on front panel Separate 
Contrast and Brightness - even in ROB mode Separate Colour and audio 
controls for Composite Video input BNC plug for composite input. 15 way 'D' 
plug for ROB input modular construction etcetc 

This Must Be 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 'D' skt £1.00. BNC skt 75p BBC interface cable £5.50 
DECCA 80 16 COLOUR monitor. ROB Input 
Little or hardly used manufacturer's surplus enables us to offer this special 
converted DECCA ROB Colour Video 'TV Monitor at a super low price of only 
£99.00, a price f or a colour monitor as yet unheard ot!! 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 ROB output Other features 
are internal speaker modular construction. auto degaussing circuit, attractive 
TEAK CASE, compact dimensions only 52cm W a 34 Hu 24 D. 90 day 
guarantee Although used, units are supplied in EXCELLENT condition. 
ONLY £99.00 + Carriage 

DECCA 80, 16 COLOUR monitor. Composne video Input Same as above 
model but fitted with Composite Video input and audio amp for COMPUTER, 
VCR or AUDIO VISUAL usa ONLY £99.00 + Carr 

REDIFFUSION MARK 3, 20- COLOUR monitor. Fitted with standard 75 ohm 
composite video input and sound amp This lane screen colour display is ideal 
for SCHOOLS SHOPDS, DISCOS CLUBS and other AUDIO VISUAL KO , 
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 msurance on all monitors £10.00 

I 

GOULD OF443 enclosed, compact switch mode supply with oc regulated 
outputs of +5v y. 5 5a. +12v e 0 5a, -12v P 0.1a and -23v @) 0.02a Dim 18 x 
11 x 6 cm. 110 or 240v input BRAND NEW only £16.95 
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 +8v 
P 3 amps, -5v 5 06 amps and +24v e 5 amps Short circuit and overvoltage 
protected 100 or 240v AC input Dim 28 a 12.5 a 7 cm NEW £49.94 

Carriage on all PSU's £3.00 

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 keypad cursor pad .....,... 
and 9600 baud SERIAL TTL ASCII OUTPUT, Less than half price 

i. Only £69.00 with data Carnage on Keyboards £3.50 -•••---

CAVEnAVII! AV fittIMMIIIIID AND ELECTRONIC 1111MITI»ffUlMil 
wausuaemi AMIN n miguarauzumx I 

DON'T MISS THE CPM Deal 
OF the CENTURY 

The FABUL• U CPM TATUNG PC2000 
Professional Business System 

---• A cancelled export order and months of negotiation enabies us to of-fer this professional 
PC. CPM system, recently on sale at OVER £1400, at a SCOOP price lust over the cost of 

re the two internal disk drives" Or less than the price of a dumb terminan 

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, 280A processor. DUAL TEAC 55F 51/4  
Double sided 40/80 track disk drives 11 Mb per dnve), PSU, 4K of memory mapped screen RAM disk controller. RS232, 
CENTRONICS and system expansion ports, and il that's not enough a ready to plug into STANDARD8" DRIVE port for apto FOUR 
8" disk dnves 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 ZBOA to devote ALL its time to 
USER programs eiiminating“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 into on request 

PC2000 Worrocessor System 
PC2000 System PC2000 Business System with CPM with CPM and T C FP25 daisywheel 
with CPM Etc. and 'Ready to Run' FAST Sales and printer 

COST OVER £1400 Purchase ledger, supports up to 
9000 Accounts, VAT etc. 
COST OVER £1700 NOw only £399 NOW only £799 

NOW only  £499 MODEMS 
Carriage & Insuran  

I SURPLUS SillECIALS ON 
PRIS TEL - VIEWDATA - TELEX 
PLESSEY VUTEL, ultra compact unit, slightly larger 
than a telephone features A STANDARD DTIVIF 
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 shmline 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 ROB or Composite video outputs AS 
NEW only £125.00 

Post and packing on all PRESTEL units £8 50 

EX-STOCK INTEGRATED CIRCUITS 
4164 200 os 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 Cl 
68A09C8 68809 £10 8085A £5.50 8086 £15 
8088 £8 NEC765 £8 W02793 £28 8202A 
£22 8251 £7 8748 £15 280A DART £6 50 
Z130A CPU f 2 00 Thousands of IC's EX STOCK 
send SAE for list 

DUI( DRIVES 
Japanese 5', half height 80 track double sided disk 
drives by TEAC CANON. TOSHIBA etc 
Sold as NEW with 90 day guarantee ONLY £85.00 
TEC F13-503 Double sided NH 40 TRK NEW £75.00 
SUGART SA400 SS FFI 35 TRK £55.00 
SIEMENS FDD100 SS FH 40 TRK £65.00 
carriage on 51/4 " drives £5.50 
Brand NEW metal 51/4 ' DISK CASES wjth internal PSU. 
DSKC1 for 2 HH of 1 FH drive £29.95 +pp £4.00 
DSKC 2 for 1 HH dhve £22.95 +pp £3.50 
DKSC 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 EGUIPM£E21E570N57000.0 ++ppprjui:5500 
SHUGART 800/801 SS 50 
SHUGART 851 DS 
TWIN SHUGART851' s 2 Mb total capacity in smart case 
complete with PSU etc £595.00 
MITSUBISHI M2894-638" DS 1 Mb equiv. to SHUGART 
SA850 R. BRAND NEW at £275.00 +pp £850 
DYSAN 8" Alignment disk £29.00 + pp fl 00 
Various disk drive PSI/ 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, 8545 klb from £750.00 
CDC HAWK 5+5 Mb£795.00. CDC 9782 80 Mb R MO3 
etc £2500.00. 
PERTEC D34225+5 Mb £495.00 
RODIME 53/4 " 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 ONLY£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 DSL2123 multi standard 300-300. 1200-75 
Auto answer etc £268.00 
DACOM DSL2123A0 Auto diat smart modem with 
multi standard AUTO SPEED detect and data butter 
with flow control etc £365.00 
DACOM DSL21230T The CREAM of the intelligent 
modems auto dial auto call, index buffer 
etc etc £498.00 
Steebeck SB1212 V22 1200 baud FULL DUPLEX 
sync or asynC, optional auto dial £465.00 
TRANSDATA 307A Acoustic coupler 300 baud full 
duplex, originate only. RS232 interface £49.00 

Ex BRITISH TELECOM full spec, CCITT, ruggedisect 
bargain otters Sold TESTED with data Will work on 
any MICRO or system with RS232 interlace. 
MODEM 13A 311111 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 £65.00 +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 TO2393. 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 
F r more information contact our Sales Office, 

SPECIAL BULK PURCHASE of these compact, high 
speed matrix printers Built in Japan for the Hazeltine I 
Corporation this unit features quality construction 
giving 100CpS bidirectional. full pin addressable 
graphics. 6 type fonts, up to 95 single sheet or 
tractor paper handling. RS232 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 

A30007191315 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 *OWLS 
Standard VDU data entry terminals 

et give away prices!! 
OUME OVT108. Current product, state of the ad 
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 geed condition TESTED complete 
with manual only £225.00 
ADDS 520 - Dumb terminal, used, 12 b/w screen 
RS232 interface and printer port. TESTED. 
ONLY £125.00. Carriage on terminals f 10 00 
100's of other terminals in stock. CALL for more details 

CI I P '.1) 
All prices quoted are for UK Mainland, paid cash with order in Pounds Sterling PLUS VAT Minimum order value noo. 
Minimum Credit Card order /O,00 Minimum BONA FIDE account orders from Government Depts., Schools, Unrtrersities 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 not- Triade. Bulk and Export 

fu 1- 1 ri 1-; 0-1-' 32 Biggin Way, Upper Norwood, London SE19 3XF 
LLLL I 1\121 OLD- Telephone 01-679 4414 Telex 894502 Data 01-679 1888 1-4-1-- 1 ILÎ 
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ERS PRINTERS - PRINTERS PRINTERS 

SUPER DEAL? NO - SUPER STEAL 
THE FABULOUS 25 CPS "TEC STARWRITER"  

-7// / / 

Made to the very 
highest spec the TEC 
STARWRITER 
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 ruli con ro via CPM WORDSTAR 
ETC. Many other features include bi-directional printing. switchable 10 or 12 pitch, 
full width 381mm paper handling with up to 163 characters per line, friction feed 
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial 
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee 
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more 
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor 
Feed £140.043. Spare daisy wheel £3.50. Carriage & Ins (UK Mainland) £10.00 

a fraction of its original cost. 

SUMMER OFFER ONLY £399.99!! 

DIY PRINTER MESH  
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 WITHOUT 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 dimensions 40 cm x 12 cm x 21 cm. 
Sold BRAND NEW at a FRACTION 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 interlace. 
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. £15.00. 

EX NEWS 
SERVICE PRINTERS  

Compact Ultra reliable quality built unit 
made by the USA EXTEL Corporation. 
Often seen in major motels 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 NEWS. 
TELEX and RTTY services. 
Supplied TESTED in second hand 
condition complete with DATA, 50 and 
75 baud idols and large paper roll. 

TYPE AEI 1 
50 Column ONLY £49.95 

Spare paper roll for AEI 1 £4.50 
TYPE AF11 R 72 Col. 
+ Ribbon £65.00 

TYPE AH11R 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 MAO TAPE DRIVES  
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 
BAll-MB 3.5" Box. PSU. LTC £395.00 
Mill -AD 16- x RS232 DMA 
interlace £1,900.00 
DLV11-J4 x EIA interlace £350.00 
OLV11-E Serial Modem support £190.00 
DUP11 Synch. Serial data i/o £850.00 
D0200 Dilog - multi RK controller £495.00 
DZ11-13 8 line RS232 mux board £850.00 
KDF11-8 M8189 PDP 1123 
PLUS £1,100.00 
LA30 Printer and Keyboard £80.00 
LA36 Decwriter EIA or 
20 mA loop £270.00 
MS11-JP Unibus 32kb Ram £80.00 
MS11-LB Unibus 128kb Ram £450.00 
MS11-LD Unibus 256kb Ram £850.00 
PDP11/05 Cpu Ram, i/o etc £450.00 
PDP11/40 Cpu. 124k MMU £1,850.00 
RT11 ver 38 documentation kit £70.00 
RK05-iJ 2.5 Mb disk drives £650.00 
KL8 JA PDP 8 async i/o £175.00 
M113E PDP 8 Bootstrap option £75.00 
VT50 VDU and Keyboard 
- 20 mA £175.00 
VT52 VDU and RS232 interlace £250.00 

Give your 111100 a Birthdayill 
Brand New VT100 Keyboards 

only £85.00 

1000's of EX STOCK spares for 
DEC POPS, PDP8A, PDP11 systems X 
peripherals. Call for details. All types of 
Computer equipment and spares wanted for 
PROMPT CASH PAYMENT. 

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& 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 
mountéd on ah i 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. 19w, 16"cl, 10.5"h. 

£19.95. Carriage £8.75 

66% DISCO» 
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. 

ELECTRONIC 
ON COMPONENTS 

EQUIPMENT 

2.5kIs £5.25 + pp £1.25 
'Okla £11.25 + pp £2.25 

5 kls £6.90 + £1.80 
20kIs £19.50 + pp £4.75 

OE 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 interlace, 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 £1-75.00 
Untested GE30 £65.00 Optional floor 
stand £12.50 Carr & Ins. £10.00. 

SEMICONDUCTOR 
'GRAD RAGS'  

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 
geira £nea 100+ £5.15 

TTL 74 Series A gigantic purchase of an 
across the board" range of 74 TTL series 
ICs 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 full 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. SOSA 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 

1000s 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 -7 ft._ 
requirements. Stock changes almost daily. 
Don't forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH 
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 NEXT ISSUE  

Radio& 
Electronics 

The communications and electronics magazine 

AVIATION ELECTRONICS 
In the third instalment of his occasional series on this fascinating 
subject, Brian Kendal explores approach and landing systems 

UoSAT REVIEW 
Following his review of the Unilab weather system in the September 
issue, Alan Pickard looks at the UoSAT ground station package, both 

part of the Unilab Schools Satellite Project 

PLUS ALL THE USUAL FEATURES! 
On sale 12 November 

To be sure of your copy, why not take out a subscription? 

THE PERFECT COMPLEMENT TO 
RADIO & ELECTRONICS WORLD 

à AI 101° A,L 

DIO 
With regular features like: 

DX DIARY: Don Field G3XTT with all the news of rare DX, 
contests and DXpeditions 
G3OSS TESTS: Angus McKenzie — the fairest, most 
comprehensive reviews available anywhere 

MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE 

Make sure of your copy by placing a regular order at your newsagents or by taking out 
a post free, inflation proof subscription, with early delivery to your door each month 

AMATEUR RADIO SUBSCRIPTION ORDER FORM 
To: Subscription Department • Amateur Radio • 

1 Clarendon Road • Croydon • 
Surrey • CRO 3SJ Tel: 01-760 0409 

NAME  

ADDRESS  

  Postcode  

PLEASE SUPPLY: (tick box) for 12 Issues, all rates include P & P 

Inland World Surface Europe-Air World-Air 

£16.80  £18.70 L. £22.45 .,1" £27.50  

PAYMENT 
ENCLOSED: 
CREDIT CARD PAYMENT 

Cheques should be made payable to Amateur 
Radio Overseas payment by International 
Money Order, or by credit card 

=E IMO Card expiry date 

1 1 
Signature   _J 
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latese titemee 
TRANSMITTER HUNTING: 

RADIO DIRECTION FINDING 
SIMPLIFIED 

byJ D Moe11 and T Cunee 
Transmitter hunting is not a 

new aspect of amateur radio, 
but it has been largely ignored 
by ham radio publications. 
Nevertheless, DFing is a 
flourishing hobby, and this 
American book seeks to rectify 
the current situation in this 
chatty and informative book. 
A short and fascinating 

history of 'foxhunting' is 
given, and handy hints on 
which rig to buy — although it 
must be stressed that this book 
was clearly intended 
primarily for the US market; 
some material may be 
irrelevant and some items 
unavailable in this country. 
The section on antenna 

construction for mobile use is 
most handy and contains 
plenty of detailed ideas for 
home construction 
enthusiasts. Hunting 
techniques are discussed, and 
different support units are 
shown, with circuit diagrams 
and construction details, all of 
which should make this book 
very popular. 

John Wiley and Sons Ltd, 
£14.50. ISBN 0-8306-2701-4 

MANUAL OF AVIONICS 
by B Kendal 
In this new and fully 

updated edition, the 
knowledgeable Mr Kendal 
unravels the mysteries of civil 
aviation electronics. An 
essential reference text for the 
professional, this book is also 
an enjoyable read for the 
layman, with fascinating 
sections on the development of 
radio and radar and a totally 
new section on space systems. 
As those who regularly read 

this magazine will know, the 
author is an expert in this 
field, with the ability to 
communicate highly technical 
information accurately and 
straightforwardly, with the 
minimum fuss. 
Recommended for all 

enthusiasts. 

Blackwell Scientific 
Publications, £17.50. ISBN 0-
632-01863-1 

by M Francis 
Written from first-hand 

experience, this book provides 
hope for Class A aspirants who 
previously believed that Morse 
was beyond them. If the 
subject seems intimidating to 
those who have tried and 
failed, the text is not. Mr 
Francis constantly 
encourages and amuses with 
this anecdotal voyage through 
the learning process. 
Numerous exercises and 

sample tests are provided, and 
some of the myths 
surrounding the code are 
exploded. The author's tips on 
easy ways to learn really do 
help the uninitiated— in fact, 
the temptation is to exclaim: 
'Now why didn't I think of 
that?' It should be 
remembered that the ability to 
produce this response is the 
hallmark of a good teacher. 
A useful and inexpensive 

book, this should be on every 
beginner's list of invaluable 
texts. 

SPA Publishing Ltd, £4.95. 
ISBN 0-9512729-0-X 

A TUTORIAL INTRODUCTION 
TO OCCAM 

PROGRAMMING 
by D Fountain and D May 
Written in conjunction with 

Inmos International — the 
company that created occam 
and its implementing 
transputer — this text aims to 
introduce the reader to 
concurrent programming 
using the latest version of 
occam. 

TRANSMITTER 
HUNTING 
RADIO DIRECTION 
FINDING SIMPLJFIED 

erMirm. MOO/. Men. AMP MOMM ...AMU/. «NMI 

The authors do not assume 
extensive knowledge of high 
level languages or machine-
level programming, as the 
relationship between occam 
and its transputer is more 
intimate — occam acts as the 
assembly language of the 
transputer, being 
implemented fairly directly; 
the transputer is described as 
a 'hardware occam process'. 
This may sound like a 

difficult concept to swallow, 
but fortunately the authors 
thoughtfully signpost 
passages that need careful 
study, and include helpful 
hints for learning occam. This 
is a valuable aid to 
programmers, engineers and 
designers involved with the 
transputer or parallel 
processing, and those using 
occam on conventional 
computers. 

Blackwell Scientific 
Publications, £9.95. ISBN 0-
632-0I847-X 

ELECTRONIC SYSTEMS AND 
TECHNIQUES 

byKFIbrahim 
The title does not reveal that 

the text does in fact start with 
four chapters dedicated to 
introducing the basic 
principles of electricity. In 
consequence, it should be 
recommended to beginners as 
a very well explained guide to 
elementary electronics. 
The book goes on to cover a 

variety of electronic systems 
in block diagram format, from 
single stage amplifier to 
computer systems. The 
'building blocks' themselves 

THE SECRET OF LEARNING 
MORSE CODE 

are then examined; the 
characteristics of components 
and circuitry are explained 
and modern digital techniques 
are emphasised. Finally, 
instruments, testing and fault 
finding are looked at, with the 
same functional and non-
mathematical approach 
which characterises the early 
chapters. 

Longman Group UK Ltd, 
£7.50. ISBN 0-582-98817-9 

STANDARDS FOR OPEN 
SYSTEMS 

INTERCONNECTION 
by T Knowles, J Larmouth and 
K G Knightson 
This book describes the 

Open Systems 
Interconnections Basic 
Reference Model and the 
individual standards within 
this framework. 
Chapters are devoted to the 

model itself, and further 
chapters describe the 
individual layers. 
OSI is a significant step 

towards the realisation of the 
rewards which should come 
from Information Technology. 
Bearing in mind that the 
development of this work is 
still going on, the authors have 
endeavoured to represent the 
current state of this form of 
communication. 
The text is intended for 

systems managers, datacom 
managers, programmers and 
engineers, as well as students 
of computing. 

Blackwell Scientific 
Publications, £30. ISBN 0-632-
01868-2 
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by Steve Whitt 

This month I hope to unravel some of 
the mysteries behind skywave radio 

signals, on which nearly all long distance 
medium wave reception depends. I have 
also got news of the sunspot cycle and of 
a useful publication about radio in the 
Irish Republic. But first a quick introduc-
tion to this hobby of ours. 

It's always good to hear from readers 
who are curious about MW-DXing and 
are keen to find out what the hobby is all 
about. A recent correspondent was 
Thomas Jones of Leicester, who asks the 
very important question: 'How do I get 
started?' Well, over the months this 
column has tried to cover a range of 
subjects which would all form part of a 
general answer to this question. To do 
justice to the question would take more 
space than I have available now, so I'm 
afraid I'll have to refer back to some 
earlier issues of Radio & Electronics 
World. 
MW-DXing is a very easy hobby to start, 

particularly if you don't want to spend 
much money until you are hooked. 
Nearly everyone has access to a portable 
transistor radio or similar and this will 
form a suitable, if simple, receiver to 
start with. The only other thing needed is 
some good information on what can be 
heard at what times. For this I would 
suggest that it is a good idea to subscribe 
to a magazine like Radio & Electronics 
World and to join a radio club. Addi-
tionally, if you were to invest in just one 
book, I would suggest that it was the 
World Radio TV Handbook which lists 
just about every broadcasting station in 
the world. For more information try the 
following back issues which may be 
available at your local library or which 
can be ordered direct from Radio & 
Electronics World: 
Receivers, how to choose, November 
1986; 
Interference, cause and cure, May 1987; 
Aerials, loops and beverages, etc, Janu-
ary and February 1986; 
Radio propagation, April and August 1986 
and August 1987: 
World Radio TV Handbook, January 1987; 
QSLs, what are they? April 1987; 
Basics, how to start. March 1987; 
Radio clubs and DX radio programmes, 
April 1986. 
Last month I took a quick look at MW 

aerials and showed that a bigger aerial 
was not necessarily a better aerial and 
that the only way an aerial can really help 
with MW reception is if it has directional 
characteristics. To help illustrate this it 
is probably a good idea to have a portable 
transistor radio handy, since this has an 
internal aerial (the ferrite rod coil) that is 
very directional. 

Firstly, tune the radio to a strong 
steady signal such as a local BBC or IBA 
station (the national BBC networks are 
not suitable for this experiment since 
they use a chain of synchronised 
transmitters around the country). Then 
slowly rotate the whole radio around its 
vertical axis; a point should be reached 
where the signal gets noticeably weaker 
and it is likely that interference from 
another station may be heard. Continue 
turning the radio and the signal will 
increase again: you should notice two 
peaks and two dips in strength in one 
whole rotation of the radio. Figure 1 
illustrates this basic directional 
behaviour. 
Now try tuning in a European signal (a 

German station is a good one to try) 
during the evening after dark and again 
try rotating the radio slowly; this time it is 
highly likely that as you turn the set you 
will hear stations from two or more 
countries competing with one another. 
In one position one station will be 
dominant whilst in another a second 
station will be clearest ( Figure 2). If this 
does not happen, try another station on a 
different frequency. You have just used a 
directional aerial to enhance your recep-
tion and although it was with a portable 
radio, the technique is just as valid with 

specialised aerials, such as loops, used 
by active MW-DXers. 

Skywaves 
Most listeners to the MW band will 

have noticed that long distance recep-
tion is normally only possible during the 
hours of darkness, but if you've read this 
column in previous issues you'll know 
that skywave propagation is responsible 
for this effect. Skywave propagation is 
often quite variable in its behaviour, 
resulting in great changes in received 
signal strength. This unpredictability is a 
problem for the broadcast engineer who 
is trying to plan a station's service area, 
but it is a boon for the DXer who is trying 
to hear rare or unusual signals. Although 
it is difficult to say with certainty how 
strong a given signal will be at any 
specific time, there are some well proven 
guidelines. 
Frequency: During the transition hours 

of dusk and dawn, skywave signal 
strengths are found to be very frequency 
dependent. For example, signals at 
1530kHz will be on average 15dB stronger 
than a station on 700kHz — assuming that 
both stations radiate the same power of 
course. However, about two hours after 
darkness falls the difference in strength 
is only about 3-5dB and by about 
midnight any frequency dependence has 
more or less vanished. 

Latitude: This parameter is a very, if not 
the most, influential factor in determin-
ing the received strength of a skywave 
signal. MW skywave field strength 
decreases with increasing geomagnetic 
latitude, but unfortunately there is not 
much the average DXer can do about 
latitude, short of emigrating! 

Solar and magnetic activity: Evidence 
shows that increased solar activity 
reduces MW night-time signal strengths 
and this is clearly evident in the better 
DX heard during the period of the 
sunspot minimum. Additionally, magne-
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tic storm activity causes very significant 
signal absorption, particularly during the 
first five to ten days immediately follow-
ing the onset of a storm. The absorption 
effect becomes greater with increasing 
frequency and with higher latitude 
locations. Around 1500kHz signal 
absorption of 30dB or more is not 
unusual as a result of storm activity. 

Season: In low latitude regions (such 
as the Caribbean) very little seasonal 
variation in night-time signal strength 
has been observed, but in Europe 
skywave signals are usually weakest in 
summer and strongest in spring and 
autumn, exhibiting a seasonal variation 
of about 6-10dB. In winter, daytime 
skywave strengths show a very marked 
increase, particularly at mid to high 
latitudes when the difference between 
daytime and night-time skywave signals 
is often less than 25dB (on average, 
however, skywave signals at noon are 
about 45dB weaker than at midnight) 

Probability: Despite the above rules it 
is still possible for signals to be 
occasionally much stronger or much 
weaker than expected for the conditions 
prevailing. The DXer is, of course, 
interested in when and how often the 
former case arises. Unfortunately, it is 
very difficult to say when, but some 
figures do exist to say how often 
unusually strong signals may be heard. In 
a year of low solar activity (eg, 1986-87-88) 
it is found that for about 1% of the time 
signal strengths will exceed the 

expected median value by some 10-15dB; 
this suggests that really fantastic DX 
signals are likely to be heard on only 
about 3-4 days per year! 

Latest reports on solar activity as 
manifested by sunspots indicates that 
the sunspot minimum was reached in 
September 1986, when the smoothed 
sunspot number stood at 12.6. We are 
now entering sunspot cycle 22 (the 22nd 
since records were first kept) and 
scientific attention is now focused on 
predicting how high the forthcoming 
sunspot maximum will be. This is still an 
imprecise activity and current estimates 
range from 106-185 peak in either 1990 or 

1991. 
As many readers will appreciate, the 

radio scene in the Republic has been in a 
very volatile state for quite some years 
now, due to the absence of any suitable 
broadcasting legislation or regulatory 
authority. Consequently, it can be quite a 
task for the listener to find his way 
around the radio dial without some sort 
of guide to the 150 or so independent 
stations that operate throughout the 
country. One such guide I can recom-
mend is the recently updated Irish Radio 
Stations List, published by Anoraks-UK. 
This 4 x A4 page booklet lists all AM, FM 
and SW stations, together with 
announced station names, addresses 
and phone numbers - ideal material for 
both the casual listener as well as the 
DXer. Copies are available for 50 pence + 
SAE by writing to Anoraks-UK, PO Box 

539, Blackpool FY1 4RE. Please remem-
ber to mention who sent you! 

DX file 
Despite the usual summer lull in MW-

DX as a result of the shorter nights, some 
interesting stations were still being 

reported by listeners. The cream of the 
crop includes: 
R Oriental CX12 in Montevideo, Uraguay 

on 770kHz; 
R Tahino, Cuba with English tourist 
programme on 1040kHz; 
WCHY Savannah, Georgia on 1290kHz; 
WEZY Cocoa, Florida, a rare 1kW station 

on 1350kHz. 
At the time of writing, in early 

September, radio conditions appeared 
to be quite good with a good number of 
transatlantic signals audible well before 
midnight UTC. I have noted many of the 
'regulars', such as CJYQ 930, WINS 1010, 
VOCM 590 and the Caribbean Beacon on 
1610kHz. Unusually, one of the strongest 
signals was the Radio Caraibes relay 
from Martinique on 1090kHz; this station 

carries French programmes in parallel 
with 1210kHz which is more usually 
heard. 

It's just about now that the MW-DX 
scene begins to pick up as the nights 
draw in, so why not have a go to see what 

you can hear lurking between the 
European stations? Let me know how 

you get on. Your reports and tips will be 
most welcome for this column. Until next 
month, may the DX be with you. law 

SHURE 450 
MICROPHONES 

For CB, PA and Ham Radio 
The BEST for only 

£39.95 
PLUS £2.00 p+p 
outside UK extra 

Normally sold for £69.95 

Also available hi-band VHF 
mobile antenna's only 

£9.95 
PLUS £1.50 p+p 
outside UK extra 

Normally sold for £18.00 

Cheques please allow 7 days for clearing 
Postal orders same day dispatch 

STEFAN'S RADIO LTD 
78, MARKET ST CHURCH 

ACCRINGTON BB5 ODN. LANCS 

Prices below normal trade. Some 1/10 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/current. 5 x 21/2mm 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 
IN4004 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, clear, lighting hyperbright (600mcd), red up to 200 
times brighter (gives beam of light)   25p, 100/£20, 1000/£150 
Mullard 5mm LED, 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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THE TRIO TS-430S 
AN OWNER'S 
REVIEW 

by Ken Michaelson G3RDG 

inhis is not a review in a normal sense, 
because the Trio TS430S discussed is 

a unit which I purchased second-hand 
for my own use. The previous owner 
hadn't had it long and it was only just out 
of guarantee. There were three extras 
supplied with the rig, an FM board (FM-
430), an AM filter (YK-88A) and the 
service manual. 
I was fortunate in having a 20 amp 13.8 

volt power supply available for use with 
this rig, otherwise I would have had to 
obtain one and they are not cheap. It is a 
small unit, really designed for mobile or 
portable use, measuring 270mm (10.6in) 
wide by 96mm (3.8in) high by 257mm 
(10.1in) deep. It weighs 6.5kg (14.3Ibs) 
and is equipped with a carrying handle. 
There are blank screw holes on both side 
panels to take the mobile mount, MB-430, 
but since neither the previous owner nor 
myself intended to run mobile, the mount 
was not supplied. 
At switch-on everything worked first 

time, so I will give you a few details of the 
technical specification of the TS-430S. 
The transmitting side operates on all 
nine amateur HF bands (160, 80, 40, 30, 20, 
17, 15, 12 and 10 metres), and the receive 

side acts as a general coverage receiver 
tuning from 150kHz to 30MHz. It transmits 
and receives in four modes, A3J 
(USB/LSB), Al (CW), A3 (AM) and F3 
(FM). The FM option is dependent upon 
the installation of the optional FM-430 
board, and fortunately the first owner 
had already fitted this. 
The general coverage receiver section 

acts as a double conversion superheter-
odyne in SSB, CW and AM, but as a triple 
conversion superheterodyne in the FM 
mode. The IFs are 48.055MHz and 
8.83MHz, and for FM, the third IF is 
455kHz. 

Unusually, the microphone impedance 
can be anything from 500 ohms to 50k 
ohms. However, if a high impedance 
microphone is used, the owner's manual 
suggests that an attenuator be con-
nected in circuit, otherwise input over-
load and distortion may result. The 
attenuator is quite simple, being a 
10kohm resistor across the mic lines with 
a 10k to 33kohm resistor in series. I use 
the microphone supplied with the unit 
which, in addition to the push to talk 
button, has two buttons which can move 
the frequency up or down. 

Interestingly, there are two speeds of 
frequency shift, which are altered using 
the 'step' key. This can be set either at 
10kHz or at 100kHz. The sensitivity of the 
receiver, as quoted in the manual, is less 
than 0.25/2V for 10dB S/N over a fre-
quency range of 1.8MHz to 30MHz in the 
SSB mode. This amounts, in my opinion, 
to the greater part of the range one 
would use and was more than adequate 
for my requirements. 
The selectivity with the standard SSB 

filter is quoted as being 2.4kHz at the 
—6dB point. This seems to be adequate 
when used for phone contacts, but since 
my main interest is Amtor and HF packet 
(when I can get a contact!) I do not think 
that it is good enough. I have therefore 
ordered the optional YK-88SN SSB filter 
giving a passband of 1.8kHz at the —6dB 
point. Hopefully, this will make an 
improvement. 
While on the subject of filters, I 

remarked above that the previous owner 
had already installed the YK-88A AM 
filter. This makes a vast difference when 
listening to commercial broadcast sta-
tions. In fact, the quality of reproduction 
is surprisingly good, bearing in mind that 
the speaker is only about 3.5in in 
diameter. 
On the transmitter side, the power 

input is stated to be 250 watts PEP on SSB 
right the way through the nine amateur 
bands and 200 watts dc in the CW mode. I 
have a KW109 Supermatch with a power 
indicator, and it gives a reading of about 
140 watts out in CW, which is well up to 
standard. The power available is all that I 
require, personally. I would not go in for a 
lkW linear, because of 'neighbour 
trouble'! 
The stability, too, is of a very high 

order, stated to be within ±200Hz within 
the first hour and ±30Hz during any 30 
minute period thereafter. I know that 
when the receiver section is used to copy 
FAX from the Meteo stations, there is 
never any drifting. The same applies to 
the reception of any RTTY station. 
The TS-430S has a pleasing appear-

ance, being finished in two shades of 
silver grey metallic paint. On the left of 
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the front panel, apart from the push 
on/push off power switch, there are 
fiverocker type switches controlling 
'send/receive', 'vox/manual', 'proces-
sor', 'ALC/IC' (IC being the reading of the 
current to the final transistors), and 
'narrow/wide' for the filters. To the right 
of these are five microswitches which 
control the various modes of operation. 
The particular mode which is being used 
has a little orange LED illuminated at its 
side to show that it is in use. 
Under the five rocker switches are the 

8-pin microphone socket, phone socket 
and concentric mic, and carrier gain 
controls. In the centre of the front panel 
is the tuning knob. This is very pleasant 
to operate, having the now familiar 
friction brake (called VFO dial drag in the 
manual!) which can be adjusted. I have 
come across some shocking tuning 
knobs in my time, on makes other than 
Trio, which have completely spoilt the 
pleasure of using the unit concerned. 
The TS-430S has two VFOs. 
A rotary switch gives a choice of VFO 

'A' in use, VFO 'B' standby, or the other 
way round. Alternatively, VFO 'A' can be 
used during reception with VFO 'B' for 
transmission, or the VFOs can be 
reversed. 
There are eight memories available, 

which hold both mode and frequency, 
and I must say that their operation is far 
simpler than a number of transceivers 
that I have operated recently. You merely 
tune to the station you want to memorise 
with its correct mode, turn the memory 
channel switch to the desired channel 
and press 'M.IN' on the keyboard panel. 
The unit beeps to show that the 
command has been accepted and that is 
that. Next time you want the station you 
just press the 'M.CH' on the keyboard, 
turn the switch to the channel previously 
selected and there is your station. In 
addition, you have a programmed scan 
available between memories 6 and 7. 
I am very pleased with the simple 

methods of controlling this rig, and do 
not have to refer to the owner's manual 
constantly to see how to do everything, 
as I have with other units. 

Naturally, there are certain facilities 
which are not catered for — there is no 
means of varying the AGC rate (but more 
of that later), no preamplifier, no tone 
control, no dimmer switch, no indication 
of power out and no monitor facility (this 
I am looking into further). However, the 
TS-430S does have RIT, IF shift, a notch 
filter, squelch and a 20dB RF attenuator. 
The frequency up or down control, 
combined with the two speeds of tuning, 
makes it a simple matter to move from 
one part of a band to another, or from one 
band to another. The fact that the TS-
430S has broadband final amplifier both 
in the receive and transmit condition 
makes it a very easy rig to operate. 
Five LEDs along the bottom of the 

display area show 'ON AIR', 'F.LOCK', 
'F.STEP', 'RIT' and 'NOTCH'. I find the 
display area, although smaller than on 
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some other transceivers, quite adequate 
for me. On the left is the S-meter showing 
S units on receive and either ALC or IC in 
amps on transmit. The indicators for the 
VFOs are also shown in the area. The 
actual frequency readout indicates the 
true frequency in all modes to an 
accuracy of 100Hz. If the operator would 
like a 10Hz display resolution it is only 
necessary to cut a jumper adjacent to 
R202 on the control unit. I tried it, but at 
normal speeds of tuning it was ridiculous 
as the 10Hz figure was completely 
unreadable. 
The biggest disadvantage that the rig 

suffered from was its inability to be used 
on Amtor, one of my favourite modes of 
communication. I contacted Lowe Elec-
tronics to see if they could help, and the 
service department very kindly sent me a 
photostat of the modifications necessary 
to speed up both the transmit and 
receive recovery time. I give the list here 
for the benefit of any other amateur who 
might be in the same position. 
1) Change C164 from 0.22µF to 0.01 1AF. 
2) Change C60 from 10p.F to 4.7µF. 
3) Change C57 from 0.47p.F to 0.1p,F (this 
is already done on some sets. It was on 
mine). 
4) Remove C58. 
5) Remove R97 and replace with wire link. 
6) Change R96 from 100k to 47k. 
7) Locate 3 spare switch terminals on 
1MHz band switch. 
8) Connect middle contact to earth. 
9) Lift earth end of C159 and connect to 
N/C (normally closed) contact of switch 
with length of wire. 
10) Connect length of wire between N/O 
(normally open) contact and cathode of 
045. 
11) This switch, when pushed in, now 
speeds up the AGC for Amtor use. • 
12) All components except the switch are 

to be found on the IF board. 
13) If you are using a CW or SSB filter add 
10µF across C10 or C8, depending on the 
filter in use, to removeSwitching clicks. 

It was quite a tricky job to carry out 
these modifications. I don't think that I 
would have been able to do them without 
my binocular magnifiers, my solder 
sucker and a small 15 watt Antex 
soldering iron. I was helped, too, by the 
possession of the service manual. The 
service manual showed both sides of the 
board, so with care, holding the board up 
to the light, I was able to see what was 
what. 
Having completed all the modifica-

tions, I am glad to say that the rig now 
performs perfectly on Amtor and, of 
course, on all the other modes. I 
mentioned previously that there was no 
means of varying the rate of the AGC. 
Well, now I am able to do that. 
Lowe Electronics' service department 

also suggested that a monitor pick-up 
might be obtained from connector no 5 
pin 3 (MV 2) on the IF board. I haven't yet 
tried this out, but the lead would have to 
be taken to the transmit/receive switch 
so that it would only connect on transmit. 
The TS-430S can be connected to the 
AT-130 automatic antenna tuner from the 
accessory connector on the rear panel, 
but I don't think I shall be using one; I 
prefer the manual KW109. It is also 
possible to use a transverter with the rig 
from an eight-pin DIN connector, also on 
the rear panel. 

All in all, I am very satisfied with my 
new rig, and feel that I shall be using it for 
some considerable time. 
Acknowledgement and thanks go to 

Lowe Electronics Ltd, Chesterfield 
Road, Matlock, for the information on the 
Amtor modifications and general 
helpfulness. 
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The Archer Z80 MC 
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. 

The bowman 68000 5C 
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. 

Merwood Data y4c-rm Ltd 
Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067 

AK D TEL. 
0438 351710 

Unit 5 
Parsons Green Estate 
Boulton Road 
Stevenage 
Herts SG1 40G 

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 

WA1 WAVEMETER £24.95 

unintg, 11 2 Mue transmmers meets I. 
( r  Ow Waveabsorpren greet lor 

I  re' censmq r carrots ange 
au ea, 120Mht to 450Mhz. very sense 

We Cr, clot, be used as held 
strength meter *ratan ds range Regares P13 type barlet'l not 
suppled) 

CONVERTER £49.00 GPA1 

For the FRG 9E03,365 ow new 
HF Convene., connects to the 
aenal socket, and powered cb-
rect from the 11 Voll ofp of the 
FRG SEœ. Tune horn 103, 1Mhz 

to 160Mhz, grits tuneg range of 1C0Khz to 60Mhz. uses double 
balanced maker. ..eh low pass fee on Input 
* Can be sufebed wth BNC terrnmaten lor other scanners * 

PRE-AMP 

2 Mire RF Pre-amp usrng 
8E961 dual gate PET 18 db 
gain Low moue. 2Mhz Band 
welth SO 739 temanateon 25 
watts through power . Faisale 
svechng. can be left an lore when not reproved. auto RI sensing 
even at 1/2 wan, can be factory tuned between 211-170Mhz 
• Can also be tuned Ica 6-4 retro • 

f24.95 
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uee. 

•-• 

A SELECTION OF OUR MOST POPULAR ALTERS (SEND SAE FOR FULL RANGE DATA SHEET) 

R8F/ 
A fange of UHF notch fibers Ifor mner only) stocked al the follorenng 
Irequencres 435MHz 170cms) channel 36 (for radar ties). 845MHz 
(RAI Roamer ntederencel can be factory tuned from 420MHz to 
8911MHz E6.75 each 
To order quote RBF1/ followed by type 

MPH 
Low 'mend*, loss Pugh pass filter wrth capacdwe bred breaker for 
use vier UHF TV. V161E0 & PRE•AMPS E6.75 each 

HPFS 
H.gh pass liter wrth translorner bard breake,. better performance 
Man HPf 1 but the eserboo loss rs a role here, 1 2/10 best for 
severe problems lot UHF only E7 00 each 

TNF2 
A range ol notch liters specifically tuned for the IrequencY of 
interference on anner and outer banctweth >1Mhz (2Mlu above 
103Mhz1 VERY LOW INSERTION LOSS TYPICALLY <05db Stocked 
for the followng frequences 14Mhz. 21Mhz. 275Mfu (CB). 23MN. 
50Mhz, 7IMhz, 145Mhz Also spot tarred at any frequency to 
303Mhz (6.75 each 
To order Quote TNF2/ and the Irequency 

BB1 
Transformer Ward breaker >nab at Mht. often used renth other 
liters rn ow range for very se-vele elerletence Ideal at the reput of 
VCR and PRE AMPS (6.15 each 

IDEAL FOR CLUBS OR EMC GROUPS FOR 
EVALUATION OF INDIVIDUAL 
SITUATIONS 

DK1 FILTER KIT 
• Oi 35 liters in our range 111 In all/ except for RBF1/846Mhz 

(41.70 

WE ALSO STOCK TORROIO RINGS 6.'17.50 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 

Props: T à VE L Wagstaf f e 

• EMC PROBLEMS • 

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

Technical Adviser: John Armstrong 
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LOW COST ELECTRONICS CAD 
IBM PC (and compatibles), R.M. NIMBUS, BBC MODEL B, 
B+ and MASTER, AMSTRAD CPC and SPECTRUM 48K. 
Number One Systems Limited 
Linear Circuit Analysis Program ANALYSER II 
Circuit Name IFAMP3 30th September 1986 

nsistin 

TV IF AMPLIFIER 

TELEVISION IF. AMPLIFIER WITH TRAPS 
GAIN g P$4ASEPf ANY TWO 

ANALYSER I and II compe e the AC FREQUENCY RESPONSE of linear (analogue) circuits GAIN and 
PHASE. INPUT IMPEDANCE OUTPUT IMPEDANCE and GROUP DELAY (except Spectrum version) are 
calculated over any frequency range required The programs are in use regularly for frequencies 
between 0 tHz to 1 2GHz The effects on performance of MODIFICATIONS to both circuit and component 
values can be speedily evaluated 

Circuits containing any combination of RESISTORS. CAPACITORS. INDUCTORS TRANSFORMERS 
BIPOLAR and FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simulated - opto 
60 nodes and 180 components (IBM version) 

Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS AUDIO AMPLIFIERS. LOUDSPEAKER 
CROSS-OVER NETWORKS. WIDE-SAND AMPLIFIERS. TUNED RF AMPLIFIERS AERIAL MATCHING 

NETWORKS. TVIF AND CHROMA FILTER CIRCUITS, LINEAR INTEGRATED CIRCUITS etc 

STABILITY CRITERIA and OSCILLATOR CIRCUITS can be evaluated by "breaking the loop - Tabular 

output on Analyser I Full graphical output increased circuit size and active component library facilities 
on Analyser II 

Check out your new designs in minutes rather than days 

ANALYSER can greatly reduce or even eliminate the need to breadboard new designs 

Full AFTER SALES SERVICE with TELEPHONE QUERY HOTLINE and FREE update service Used by 
INDUSTRIAL. GOVERNMENT and UNIVERSITY R&D DEPARTMENTS worldwide IDEAL FOR TRAINING 
COURSES. VERY EASY TO USE Prices from C20-C195 

For further details and example computations or for details 
please write or phone 

NUMBER ONE SYSTEMS LTD 
REF.REW Crown Street, St Ives, Huntingdon, Cambs PEI 7 4EB 

Tel: (0480) 61778 

Carbon Film resistors 1/4 W 5% E24 series 0.51R to 10M0  ip 
100 off per value- 75p, even hundreds per value totalling 1000 £7.00 
Metal Film resistors 1/4W lOR to -IMO 5% E12 series- 2p, 1% E24 series 3p 
Mixed metal/carbon film resistors 1/2W E24 series 1R0 to 10M0 11/2 p 
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms 5p 
Linear Carbon pre-sets 100mW and 1/4 W 10011 to 4M7 E6 series 7p 
Miniature polyester capacitors 250V working for vertical mounting 
01, .015, .022, .033. .047, .068-4p. 0.1-5p. 0.15, 0.22-6p. 0.33, 0.47-8p 
Mylar (polyester) capacitors 100V working El 2 series vertical mounting 
1000p to 8200p - 3p. .01 to 068 - 4p 0 1 - Sp. 0.12, 0.15, 0 22-6p 0 47/50V-8p 
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 50V E12 series 1P0 to 1000P, E6 Series 1500P to 47000P 2p 
Polystyrene capacitors 63V working El 2 series long axial wires 
10 pf to 820 pf - 3p. 1000 pf to 10.000 pf -4p. 12,000 pf 5p 
741 Op Amp- 20p. 555 Timer 22p 
cmos 4001 - 20p. 4011 - 22p. 4017 40p 
AWMINIUM ELECTROLYTICS (étftleAlolts) 
1/50, 2.2/50, 4.7/50, 10/25, 10/50 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 
220/16 8p: 220/25, 220/50 10p: 470/16, 470/25 11p 
1000/25 25p: 1000/35. 2200/25 35p; 4700/25 70p 
Submin, tantalum bead electrolytic* (Mfda/Volts) 
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 (ply/amps) 
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 51 Ml 5p. 100/1A bridge 25p 
400/1A 1N4004 5p. 1250/1A BY127 10p, 30/45mA 0A91 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 -1 1/2 p, Smm 2p 
Red. flashing LED's require 5V supply only 30p 
Mains indicator neons with 2201< 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 
TRANSISTORS 
BC547/8/9-8p, BC557/8/9-8p, BC182L/4L-10p, BC183,183L-10p, BC212,212L-10p, 
BC337,337L-12p, BC727/737-12p, BD135/6/7/8/9-25p, BCY70-15p. BFY50,52-20p, 
BFX88-15p,2N3055-50p, TI P32.32-30p, TIP41,42-40p, BU208A-£1.20, BF195,197-12p 
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free, 

THE CR SUPPLY CO 
127 Chesterfield Rd, Sheffield S8 ORN 

Return posting 

Weston 
"TOWERS OVER THE WORLD" 

ANOTHER Welkin WINNER! 

THE ORIGINAL (but now copied!) 

30ft ULTIMAST 
The 'ULTIMATE' IN DESIGN FROM A 
COMPANY WHO MAKE 
300FT TOWERS! 

•1° 4qt. 
N1'.ke›) 

Nedç --
C) , 

(f) 

The UM-1 ULTIMAST is a tubular steel two-section mast which is telescopic 
and tilt-over. Constructed of two steel tubes- the lower square section and the 

upper round section, hot-dip galvanised to BS729. The ULTIMAST telescopes 
up to 30ft (9m) and down to 15ft (4.5m).Secured to a square section tubular base 

post, the mast can be tilted over to only 3ft (1m) above ground for ease of 
access to antennas. Two head units allow clamping of rotor to "2" (50mm) dia 

stub (UHD-1), or a caged head unit (UHD-2) instead of the standard base post a 
detachable base. DB-1, is available to facilitate easy removal 

* Slim and unobtrusive * Self-supporting 
* One-winch operation * For HF and VHF 
* Simple ground fixing antennas 

Send 2x18p staps for leaflet 

PRICES (CARR/VAT (NC) UM-1, £299. UHD-1 £10.35. UHD-2, £34.50. DB-1, 

£29.90. Scotland, Devon, Cornwall and Anglesey add £20 carr. extra 

DX "PENETRATOR" 
Cat No 

WESTERN ANYWNIIIIIS (carriage paid) Moe 

1075 DX 72 7MHz 2 ele Yaw Gamma matched 20 boom 402 50 
1076 DX 7/3 7MHz 2 ele Vagi Gamma matched 40 boom 546 25 
1077 DX 51 Rotary dipole for 28.24.21 18 and 14MHz 138 00 
tow DX 6V 10 80m Multi band vertical plus 30m 126 50 

1081 DX 31 Dipole 10/15/20m 26vr p e p 103 50 
1082 DX 32 2 element 10/15/20m 26w pep 184 00 
1083 DX 33 3 element 10/15/20m 2Kw pep 270 25 
1084 DX 34 4 element 10/15/20m 26w pep 356 50 
1085 DX 31/32 Conversion Kit 80 50 
1086 DX 32/33 Conversion Kit 86 25 
1087 DX 33/34 Conversion Kit 86 25 
1089 DX 103 3 element 10m Yaw 109 25 

1090 DX 105 5 element 10m Yagi 161 00 
1093 DX OK Converts DX 31/2/3/4/ to 40m dipole 115 00 
1094 DX 27/1 Rotary dipole for 27MHz C B 34 50 
1095 DX 27/3 3 ele Beam for 27MHz Gamma matched 92 00 
1096 DX 240 2 ele quad 2 10 15 & 20m 264 50 
1097 DX 260 2 ele quad 2.10.15.16 & 20m 310 50 

1099 DX 7/14 2 ele 4Orn/6 ele on 20. 50 boom 920 00 

Mail order only to:Western Electronics (UK) Ltd. 
FAIRFIELD ESTATE, LOUTH, LINCS LN110JH 
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Are you interested in Music, 
Electronics, Computers and 

DIY projects? 
Then this is for you! 

Organs and Keyboards 
offer a range of high quality kits for 

keyboards, organs, Eaprom 
programmers and computer 

equipment. 

Bohm ,uProm + AcProm 2000 Bohm 1030s organ 

For free colour catalogue & price list, write or phone: 

Böhm Organs and Keyboards 
389 Aspley Lane, Nottingham NG8 5RR 

Tel: 0602-296311 

OSCILLOSCOPES 
TELEO(IPMENT 076 Dual Trace SOMFIz. Delay 
Sweep With manual ..... .............. ........._. £325 
COSSOR CDU150 Dual Trace 35MHz Solid State 
Portable 17)) 10cm display with manual ........ £200 
SE LABS SM111 Dual Trace 8MHz Solid State 

Portable AC or External DC Operation 8 le 10orn 
display Wily manual  £165 
TELEOUIPNIENT DO1 Dual Trace 10MHz With 
manual  £150 

TELEOUIPIMINT D43 Dual Trace 15491z With 
manual  £100 
TELEOUIPMEKT SMA Single Trace 10MHz Solid 
State With manual £110 

DISK DRIVE PSU. 240V In; tig 1.6A 12V 1.5A 
out. Slwe W129awn. N75nen. 018Ornon. Caned, 
unused-- ONLY CIO (P&P E2) 
DISK DRIVE St/4m full height 80 track Double 
sided. Double density With manual Used (P&P 
£5)  £46 a. 
Black& White Monitors 9in hew C45 
OWERTY KEYBOARD Cased ASCII Coded • 
Uncoded Keypad 8 Function keys Requires • 12V 
With info Unused C211 (P&P C4) 
OWERTY KEYBOARD (as in LYNX MICRO) Push to 
make Cased ONLY ease (P&P £21 

COMMUNICATION RECEIVERS 
Racal RA17L SOOKHZ•30MHz With manual 

only £140 each 

Eddystone 730/4 480KHz-30MHz With manual 
only £110 each 

MULTIMETERS 
AVO 9 Mk4 (Identical to ASO 8 Mka out scaled 
differently) Complete with Batteries & LeadsCSS 
AVO B Mk2 Complete with Batteries & Leads £45 
Above items in GOOD WORKING ORDER - 
appearance not Al hence the price 
AVO TEST SET No I (Military version of AVO 8) 

Complete with Batteries. Leads & Carrying Case 
COS 

TEST LEADS suitable for AVOMETERS Red & 
Black with 2 Croc Clips & 2 Probs (P&P £2) CS 
ANALOGUE POCKET MULTIMETERS Philips/ 
Taylor/AVO etc Complete with Batteries & Leads 

horn £10 

SPECIAL OFFERS 
B-K Precision CRT Restorer/Anatyser Model 467 
Supplied with 2 bases and manual (P&P C7) 

ONLY C125 each 
LABGEAR Colour Bar Generator KG, 8 Test 
Patterns (P&P C4) ONLY C40 each 

RACAL UNIVERSAL COUNTER TIMER 

Type 836 32MHz With manual ONLY £50 

ISOLATING TRANSFORMER 240V In - 240V Out. 

500VA C15 each (P&P F51 

STEPPING MOTORS 
Type 1 200 Steps per rev 4 Phase (5 wire) 12/24V 
Torque 2Soz inch (will run on SV with reduced 
torque) CUS ea 
Type 2 6/12 Steps per rev 3 Phase 12/24V (will 
work on 5V) C2 ea 

£7.50 
, AMERICAN PHILIPS 2-1 Steps per 

t wad 5V 3 3 amps 025Orpre 0-200 PPs ea 

Type 4.200 Steps per rev. 120V (3 wire) Torque 25oz 
inch ....................................... £450 
Type 7 WARNER 24 Steps per rev 3 Phase (6 Wire) 
28V Holding Torque 450z inch £5 ea 

AVO TRANSISTOR TESTER TT169 
Handheld COMOGO for In-situ Testing Complete 
with Batteries, Leads & instructions (P&P £1 

NOW ONLY £12 

Used equipment — with 30 days guarantee. Manumits supplied it possible. 
This m a VERY SMALL SAMPLE OF STOCK SAE or Telephone for Lists Please check availability before 
ordering CARRIAGE all units £16 VAT to be added to Total of Goods 6 Carriage Callers welcome 94m to 

5 30prn Mon-Fri (until 8pm Trues)  

NEW EQUIPMENT 
HAMEG OSCILLOSCOPE 605 Dual Trace 60MHz 
Delay Sweep Component tester 
HAMEG OSCILLOSCOPE 203 6 Dual Trace 20MHz, 
Component tester with 2 probes £314 

All Other Models Available 

BLACK STAR FREQUENCY COUNTERS (P&P £41 
Meteor 100-100MHz £99 
Meteor 600-600MHz £126 
Meteor 1000-1GHz £175 
BLACK STAR JUPITOR 500 FUNCTION 

GENERATOR 
Sine/Squarerfriangle 0 1Hz SOOKHz (P&P C4)E110 

HUNG CHANG DMM 7030 31/2  digit Handheld 28 
ranges including 10 amp AC/DC 01% Complete 
with Battery & Leads (P&P E4) £39.50 
As above OMM 6010 0 25% £33.50 

OSCILLOSCOPE PROBES Switched x 1: x 10 (P&P 
£2) ...... . CI 1 

AM AIM AMAMI  1111 — Modules 
= Systems — — 

= Accessories - — 

MINIATURE 
PASSIVE 

INFRA-RED 
SENSOR 

Size only 80x80i4Omm. 

12 metres away. 

ONLY 

£23.95 
Plus VAT 

Detects Intruders up to 

• 12 metre detection range. 

• Size only 80x60x4Omm 

• 24 Detection zones. 

• Wide 85 coverage. 
• Switchable LED indicator. 

This advanced new intrusion 
detector operates by detecting 
the body heat d an intruder 
moving within the detection 
field The use of a dual element 

pyroelectrec sensor means that changes 
in ambent temperatures are ig rored, th us providing 

a stable and reliable performance Easily installed in a room 
or hallway. the unit will prowde eftectrve detection of any intrtmon 
Operahng front a 12V supply and consuming onty 15mA, it is deal 
tor use noth the CA 1382, CA 1250 or arty equrveent high quality 
control und Supplied with full instructions, its performance 
compares with detectors costing more than twice Itte price 

CA 1250 LOW COST 
ALARM CONTROL 
MODULE 

This tried and tested control und represents 
the finest value for money in control systems, 
providing the following features' 

• Butin electronic siren doves 2 loud 
speakers • Provides exit and entrance delays 
together with fixed alarm time • Battery 
back-up with trickle charge facility 
• Operates with magnetic switches, pressure 
pads, ultrasonic or IR unrts • Anti-tamper 
and panic facility • Stabdised output voltage 
• ? operating modes full alarm anti tamper 
and panic tracery • Screw connections for 
ease of installation • Separate relay contacts 
for external loads • Test k-op term, 

Price £19.95 VAT 

STEWART OF READING 
110 WYKEHAM ROAD, READING, BEAKS RG6 1PL 

Telephone: 0734 68041  

SAVE  Le ae aeLe9 
BY INSTALLING YOURSE F 

DP 3570 UGHTING CONTROLLER 
The versatile module 
provides timed 
switching of loads 
up to 3A for pre-set 
hrnes between 
10 secs and 5 mins, 
the timed period being 
triggered by the opening 
or closing d an external 
loop or switch The built-in a 
12V 250mA power supply 
is available for operating external sensors. 
Suitable plastic enclosure £2.65 o VAT, 

oN, £13.95 + VAT 

FL 500 

QUARTZ 

HALOGEN 

FLOOD 
LIGHT 

Whilst intended for security lighting 

applications, this unit is suitable for 

lighting patios, pathways and gardens etc. 
Supplied complete with 500W lamp, priced 

Protective grill, £1.95 + VAT. 

Only £14.95 + VAT 

42:1P. IR 1470 - 50ft. INFRA-RED BEAM SYSTEM 
Consists of a separate transmitter & receiver, the system 

provides an invisible modulated beam which when broken 
operates the built-in relay. For use with security systems, but 

also ideal for photographic purposes and industrial 

applications. Size: 80x50x35mm Only £25.61 + VAT 

CA 1382 ADVANCED CONTROL UNIT that's 
simple to install and operate. 

• Fully atnOn'tatIC siren 
reset 

• Audible entry/eke warning 
• Alarm Sounded memory 
. 2 separate loop inputs 

24hr circuits 
• Built-in electronic siren 
• Easily installed, full 

instructions supplied 

The latest control pane 
provides effectne and reliable, 
control for all types of secunh, 
installations tts advanced 

circuitry checks the loop circuits every nme it is Switched on. 
preventing incorrect operation Using a simple on/off' key 
swetch, it w °awry operated by all members Of the fumy In 
acerton it proverbs 74 hr personal attack protection Housed in 
a steel case, rt is supplied with full operating instructions 

' HW 1250 - 
ATTRACTIVE 

HOUSING plus 

HARDWARE FOR 

CA 1250 
-60 attractive sled case clesened 

to house the Control Unit CA 1250 
tcgather onth the appotnale LED reiCalCeS and key 
stench wale* separatenri 
Suppled vath ere necessary OW. txngs. and punched 
horn pale tie unit is gven a professor-al appearance 
byre ehesve 54k screwed label 

Sze 200-x1800)3mm Only £9.50 + VAT 

Only £44.95 + VAT triitil'ebl4 In 
kh 

onlce, £39.95 H VAT. 

_AWL 

TE 

o  FROU 

£ 391e5 
n VAT 

• 
This advanced 

module uses digital 

signal processing to provide the 
highest level of sensitivity whilst 

discriminating against potential 

false alarm conditions. 

Only £13.95 + VAT 

US 5063 DIGITAL ULTRASONIC DETECTOR 
• 3 levels of discrimination against false alarms • Crystal 
control for greater stability • Adjustable range up to 25h 

• Built-In delays • 12V operation. 

ULTRASONIC MODULE 

ENCLOSURE 

Suitable steel enclosure for housing 
tbe US 5063 suppled with th 

necessary mounting pillars and fixings 

Only £2.95 + VAT 

R SCOMP LiMiTED geiItS t 
e LySPecin 

Dept REW11 
Poppy Road 
Princes Risborough. BUCKS 
HP17 9DB. 

Th ORDER BY MAIL e ealrir  

OR TELEPHONE     Tel: 838,°444: 634-26 

7c, 21 

0 0 

am* Am 

54 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1987 



Dbve 11[011101 
"••, 

Compiled by Keith Hamer and Garry Smith 

Exotic long distance television signals 
continued to flood in during July, 

indicating that the current sporadic-E 
season could be a record breaker. The 
season has certainly been one of the 
best for more than a decade. The growth 
in the use of Band I for TV broadcasting 
continues and this has created new 
possibilities for the TV DX enthusiast. So 
much for sporadic-E reception, but what 
about other modes of propagation? 
Tropospheric DX in Band Ill and UHF 

was a stark contrast. Activity was 
minimal, with only minor openings to 
West Germany, Sweden and Denmark on 
July 4th and 5th. 

Sporadic-E rundown 
The main areas of interest continued to 

be the new Italian private stations in 
Band I and the various sightings of 
Arabic broadcasts. Unfortunately, most 
of the latter were showing programmes 
which made positive identification vir-
tually impossible, even with subtitles 
present. 
DX from Russia has provided a source 

of interest, too. The trend is to include 
some form of regional identification on 
the UEIT electronic test pattern. During 
many of the openings a wide variety of 
identifications have been noted. These 
include 'MTR', 'UT 0167', 'LENINGRAD' 
(but in the Cyrillic alphabet!), 'LRRTPC', 
`LATVIJAS TV', 'UT 1987' and a version 
with the letters 'UT' followed by a digital 
clock display at the top of the pattern. 
A noticeable feature of the log reports 

is the amount of early morning sporadic-
E openings around 0700BST. Most coun-
tries tend to broadcast test patterns 
around this time before the start of 
school's TV or breakfast TV. As a 
consequence, much of the reception can 
be positively identified during this 
period. The Russian network now com-
mences an hour earlier, so we've been 
told, but you'll have to get up in the 
middle of the night if you wish to see 
them come on the air. lain Menzies of 
Aberdeen has seen programmes on 
channel R1 as early as 0300BST. It's not 
clear whether these were the previous 
night's offering or the next day's! 

Two memorable days spring to mind 
which produced an unusual display of 
signals. On 10th July, an early morning 
opening brought in stations located in 
central Europe. The opening seemed 
fairly typical with countries such as Italy, 
Austria, Czechoslovakia and Hungary 
present. The skip distance then progre-
ssively reduced bringing in West Ger-
man transmissions followed by the 
Belgian Liège E3 outlet and Lopik on E4 
from the Netherlands. The latter was 
carrying the 'PTT NED 1' PM5544 at the 
time and several enthusiasts have com-
mented on it. 

It is extremely rare for such short-skip 
DX to occur, although the Gort channel B 
transmitter in Eire has been received in 
central England via sporadic-E propaga-
tion on occasions. 
Kevin Jackson of Leeds noted the 

Lopik E4 outlet during the morning and 
within a few hours experienced double-
skip DX into Norway from the E3 
Kautokeino transmitter, which is located 
well within the Arctic Circle. 
On July 21st, an all-day opening 

PHOTO FILE • PHOTO FILE • PHOTO 

Fig 1 New Austrian test card received on Fig 2 Austrian PM5544 test card with Fig 3 Swiss FuBK test card with moving line of 
channel E2a programme schedule superimposed text at the bottom 

Fig 4 Italian test card with 'RAI-ROMA' Fig 5 Russian UEIT test card with "MTR" Fig 6 Spanish television opening caption from 
identification identification TVE-1 
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1DX-TV 1X0E111011 LEIXDUD 
occurred with reception from literally all 
points of the compass. One lucky 
enthusiast, Ray Davies of Happisburgh in 
Norfolk, managed to receive what could 
be the ultimate in DXing — the Middle 
East at lunchtime and the USA or Canada 
shortly before midnight! 

Canada again? 
We mentioned in the June column that 

USA and Canadian TV signals had been 
monitored by a couple of TV DXers/radio 
amateurs on June 19th. A further exam-
ple of US/Canadian DX occurred 
between 2330 and 0010BST on July 21st. 
Chris Howles telephoned from his Lich-
field home with startling news of a 
suspected 525-line signal he had located 
on channel A2 (this shares the same 
vision frequency as E3, namely 
55.25M Hz). 
Other vigilant DXers who witnessed 

the event include Ray Davies of Norfolk 
and Roger Pates of Nottingham. 

DX-TV log for July 
Many thanks to those of you who have 

found time to contribute logs and 
reception reports. It is always appreci-
ated how much effort goes into prepar-
ing reports, whether typed or handwrit-
ten, especially where several pages are 
involved. 
Kevin Jackson of Leeds has again 

submitted an excellent log, which high-
lights the recent conditions. Reception 
occurred every day, but for reasons of 
space we have included only the more 
interesting days. The log is in chron-
ological order to enable readers to 
compare reception trends during each 
opening. All times shown are in BST. 
Programmes were received unless 
otherwise indicated. 
03/7/87: TSS (Russia) on channels R1 and 
R2 at 0545; unidentified Italian private 
station on IA at 0548; TSS R2 'LRRTPC' 
UEIT test pattern at 0829; TVR (Rumania) 
R2 colour bars at 0833; RAI (Italy) IA and 
IB PM5544 at 0853; ORF (Austria) E2a at 
0855 — also E3 (100W relay at 0804); JRT 
(Yugoslavia) E3 and E4 prog at 0919; SVT 
(Sweden) E2 PM5534 at 0820; SRG-1 
(Switzerland) E2 '+PTT SRG1' FuBK at 
1144 — also E3 at 1202; TDF Canal Plus L3 
at 1151; RAI IB at 1202; ARD-1 (West 
Germany) E2 at 1204; TSS R1 'UT 0167' 
UEIT test card at 1213; TVE-1 (Spain) E4 at 
1228 and 'TVE CATALUNYA' caption at 
1231; TVE-1 E3 'AITANA' caption at 1331; 
TVE-1 E2 at 1332. 
10/7/87: SWF-1 (Südwestfunk, West Ger-
many) E4 'SWF 1 RBG' FuBK at 0723; SR-1 
(Saarlândischer Rundfunk) E2 'SR1 
SAAR' FuBK at 0723; ORF E2a on 
modified FuBK at 0723 — on to PM5544 at 
0726; CST R1 EZO test card at 0726; 
unidentified Italian private station at 
0737; CST R2 'ODK 3' FuBK at 0739; SRG-1 
E3 FuBK at 0742; ORF E4 PM5544 at 0749; 
BR-1 (Bayerischer Rundfunk) E2 'GRUN-
TEN' FuBK at 0750; SWF-1 E4 SWF BADN 

1' FuBK at 0823; RTP E3 low frequency 
test pattern at 0845; BR-1 E4 'OCHSEN-
KOPF' FuBK at 0847; BR-1 E3 `KREUZ-
BERG' FuBK at 0847; NOS-1 E4 'PTT NED 
1' PM5544 at 0910; TDF Canal Plus L3 prog 
at 0923. 
11/7/87: TSS R1 at 0656 — R2 at 0728; TVP 
R1 at 0743; DFF-1 (East Germany) E4 'AK' 
news caption at 0829; RAI IA and IB 
PM5544 at 0846; JRT E3 and E4 at 1001; FM 
band full of Italian transmissions at 0931; 
TVE-1 E2 and E3 at 1001; TDF Canal Plus 
L3 at 1002; TVE-1 E4 at 1039; JRT E3 'JRT 
BGRD' PM5544 at 1148; RTP E3 at 1258; 
TVE-2 E2 GTE test card at 1310; ARD-1 E2 
at 2109; TVE-1 E2 at 2112; RAI IA and I B at 
2117. 
15/7/87: RAI' IA and IB teletext at 0942; 
TVE-1 E3 prog at 1151; TVE-2 vertical bars 
pattern at 1257; RTP E3 prog at 1257; TVE-
1 E4 (two transmitters) progs at 1258; 
TVE-1 E4 'TVE CATALUNYA' caption at 
1300; TVE-1 E2 prog at 1316; TVE-2 E2 'tve 
tve 2' GTE test card at 1542. 
17/7/87: MTV R1 and R2 at 1944; JRT E3 
Beograd at 1946; JRT E4 'EPP' adverts at 
1948. 
20/7/87: RAI IA and IB PM5544 at 0747; 
TVE-1 E2 and E3 at 0750; SAG-1 E2 FuBK 
at 0757; TVE-1 E4 at 0812; YLE E3 and E4 
blank FuBK at 0837; RTP E3 low fre-
quency test pattern at 0855 then 'RTP-
PORTO' FuBK with digital clock at 0943; 
TSS R1 and R2 'UT 0167' UEIT test card at 
1012; unidentified R1 colour bars at 1017; 
unidentified R1 low frequency test 
pattern at 1108; TSS R1 'LENINGRAD' 
UEIT test card at 1159; TVE-1 E3 
'VALENCIA' test pattern at 1229; TVE-2 
vertical bars test pattern at 1315; TVE-1 
E4 'TELESUR' caption at 1330; TVE-2 E2 
'tve tve 2' GTE test card at 1415; TVP R1 
PM5544 at 1610; RAI IA at 1711; JRT E4 
Zagreb at 1712; ORF E2a and E4 at 1613; 
CST R2 at 1715; CST R1 at 1719; JRT E3 
Beograd at 1720; TVR R2 colour bars at 
1725 then 'TVR BUCURESTI' FuBK at 
1750; SVT E2 PM5534 at 1729; TDF Canal 
Plus L3 at 1743; NRK E2 at 1758; YLE E3 
weather map at 1851; NRK E3 and E4 at 
1907. 

Test card news 
Several new or modified test cards 

have been noted by DX-TV enthusiasts 
during the sporadic-E season. These are 
as follows: 
Austria: At least one brand new test 
pattern has appeared in service. ORF are 
now using a pattern which resembles an 
FuBK, but features a distinctive che-
quered band across its centre. The 
colour difference bands in the lower half 
of the pattern have been replaced by a 
plain, unshaded grey area. No identifica-
tion is present on the card and it only 
seems to be shown until 0730 before it 
switches over to the normal PM5544, with 
ORF FS1 identification. On July 21st, it 
was received with superimposed prog-
ramme details moving vertically. 
Czechoslovakia: CST are radiating the 

FuBK test pattern with 'ODK 3' identifica-
tion on channels R1 and R2 prior to 
station opening. 'ODK 1' and 'ODK 2' 
versions have been radiated in the past 
and, to confuse matters, the letter '0' can 
easily be mistaken for a 'D'. This has 
misled many DXers into thinking the test 
card has originated from an East German 
DDR-1/DFF-1 source, despite its appear-
ance on channels R1 and R2 rather than 
E4! 
Unmarked FuBK test cards: Beware of FuBK 
test patterns on E3 being broadcast 
without identification. The Portuguese 
first network (RTP-1) radiates a blank 
FuBK during the early morning before 
switching to the low frequency (black-
white-black) pattern which precedes the 
'RIP-PORTO' FuBK. Unfortunately, Fin-
land also radiates a blank version at 
times, so extreme caution is needed 
when receiving this test card! 
Portugal: Recent reception of the 'RTP-
PORTO' FuBK has revealed a smaller 
clock display in the lower right-hand 
corner of the screen. 
Mystery pattern: A pulse and bar test 
pattern was seen by Chris Howles on 
channel IC on 20th July. At first Albania 
was suspected but the time of reception 
was around 1730 BST, which seems 
rather late for their test transmissions. 

Reception reports 
Signals from the low power Greek 

transmitter on channel E3 were identi-
fied by Kevin Jackson and Chris Howles 
on July 4th during the morning and by 
Ray Davies on the 21st. The PM5534 test 
pattern was being radiated with 'EPT' in 
the upper identification block. A prog-
ramme with Greek subtitling was noted 
on E3 at the home of Chris Howles on the 
9th. At 1430, the programme was co-
channelling with a mystery signal consis-
ting of a film with Hebrew-looking 
subtitles. One explanation could be that 
the signal originated from Syria. For 
some reason, the Arabic script used for 
Syrian captions and subtitles is much 
larger and appears different in shape to 
that used by other services. 
Other DX signals from the Middle East 

were logged by Bob Brooks, of South 
Wirral, who noticed a film on channel E3 
with Arabic subtitles at 1447 on the 9th. 
Ray Davies also reports an unidentified 
Arabic station on channel E3 but later in 
the month during an intense all-day 
opening on the 21st. 
Despite a somewhat sheltered loca-

tion for DXing, Vincent Richardson of 
Conwy has enjoyed a most successful 
season so far. Virtually every European 
country has emerged, including an 
exotic PM5544 test pattern on channel E2 
bearing the identification 'TELE UNO'. 
This was seen on June 16th at 0715 and 
the name suggests another Italian pri-
vate station in operation. Shortly after, 
another Italian private station, 'TVA', 
appeared on channel IA. 
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Simon Hamer of New Radnor in Powys 

has been concentrating on Band II 
channels R3, R4, R5 and IC during many 
of the openings, when high mufs have 
been expected. This extra vigilance has 
paid off, and at least twice this season 
Russian signals have been resolved on 
R5. The vision frequency is 93.25MHz, but 
unfortunately for most of us this is 
heavily obscured by the many local FM 
radio stations operating in this part of the 
band. It would appear that local recep-
tion is very bad for Simon, but the DX 
possibilities, especially in Bands I and II, 
are endless. We wonder how long it will 
be before Simon receives the Bulgarian 
100kW outlet at Sumen! 
Other Band II successes came from 

Italy and Albania on channel IC plus, of 
course, Russia on R3 and R4. On the 18th, 
Italian RAI signals were located on 
channel E2 from the 40W Campione 
d'Italia relay situated atop Mt San 
Salvatore in the Swiss Ticino beaming 
signals over the lake to the Italian town 
of Campione. Another Italian E2 station 
came through on the 21st, which was 
eventually identified as 'Telemarket', a 
private channel broadcasting mainly 
adverts from the Milan area. 
July 10th must have been a hectic day 

judging by Bob Brooks' log. At least three 

new test patterns appeared on the 
screen. The first was the new ORF 
pattern which remained clear long 
enough to make a sketch of it, and within 
twenty minutes the Czechoslovakian 
'ODK 3' FuBK had made an appearance 
on channel R2 in SECAM colour. A West 
German FuBK was resolved on channel 
E4 shortly after 0800 carrying the trans-
mitter name 'OCHSENKOPF' across the 
central black bar. Bayerischer Rundfunk 
was the programme originator. Other 
signals noted throughout the day 
included Russia, Sweden, Norway, Spain 
and Italy. The log for the day ended at 
2326 with the 'RS-KH' EZO test pattern 
from Czechoslovakia being shown for a 
few minutes after close down. The 11th 
was less intense but one exciting catch 
was Rumania on channel R3, transmitting 
the 'TVR BUCURESTI' FuBK at 1050. 
On the 31st, Andy Webster of Billinge 

near Wigan watched an 'RTS' caption 
emerge from out of the noise on channel 
E3. There seemed to be a shield present 
and he wonders if this could be a new 
Albanian transmitter or relay in service. 
The only other explanation we can think 
of is that his reception was of Yugosla-
vian origin from the 25W Pisvir relay of 
Radio Televizja Sarajevo. 
The 'LRRTPC' UEIT test pattern comes 

from the channel R2 Vilnius transmitter, 
according to Mark Dent of Leeds. At least 
two test patterns are in use by EESTI TV 
in Estonia on channels R1 and R2. The 
main one is the Philips PM5537 'colour 
blockboard' pattern with 'EESTI TV 
TALLINN' in large lettering. An alterna-
tive pattern is the UEIT with 'UT 1987' at 
the top when the transmitters radiate the 
main Russian 1st network. The Italian 
private station 'Radio-Tele-Uno' was 
around on the 7th with a caption followed 
by a music programme at 2100. Finally, on 
the 4th and 5th, tropospheric DX pro-
vided a break from the hectic conditions 
imposed by sporadic-E. 

Service information 
Netherlands: All Nederland-2 TV transmit-
ters broadcast '2T' sound during test 
transmissions on weekdays. The sound 
of 'Radio 5' appears on the left channel 
and 'Radio 1' on the right. Using a 
standard TV set only the 'Radio 1' 
broadcast can be heard. 
The new Nederland-3 channel E34 

transmitter at Roermond started test 
transmissions on July 6th for a six-week 
period. 
The above information was kindly 

supplied by Gosta van der Linden of 
Rotterdam in the Netherlands. 

FERNSEH-ANTENNA 

High Gain Wideband VHF 

Band 3 Aerial for TV-DXing 

The Autumn Tropospheric period should now have arrived. Aerial 
Techniques are offering this superb High Gain Wideband VHF Band 3 
Antenna at a very special price to all enthusiasts. The Fernseh-Antenna 
model 51814's a 14element array covering all VHF channels in Band 3, it has 
a peak forward gain of 11.5dB and a high front to back ratio of 26:1B. For high 
resistance against extremes of weather, the aerial is gold lacquered for 
complete protection from corrosion, it also comes complete with a plated 
mast clamp which has a 2" maximum grasp capability. The array is light and 
weighs under 2kg, frequency coverage is a complete 175-23CN1Hz, a folded 

dipole is employed for peak efficiency. 

We are also offering the very popular Antiference UP1300 amplifier at a 
special price. If purchased with the above Band 3 aerial, the price is only 
E 14.95. This amplifier covers 40-230MHz, which means it covers all Band 3 
frequencies, the gain is 19dB, with a low noise figure of 2.5dB. This unit 
requires 12v DG @ 6mA from its power supply via the coaxial downlead. 

FENISEN-MITECIA S111114 High Gain 14 element Wideband 3 Aerial £29.50 
(Carriage Et Insurance on serrai £4.951 

MrIlEFIENCE UP13C0 amplifier, coverage 40-230MHz £14.95 
(pnce applies if purchased with aerial — normal price £17.301 

Rinieiln Matching 12v DC Power Supply (mains operated) E 14.25 
ICIONIOTOR Automatic 'offset' Antenna Rotator Et Control Console f 39.96 
SUITOR »MG for heavier rotor load applications £17.00 
NEW! Band 1 Notch Filter type TDNF -1 (tuneable), peak notch depth 
45dB, insertion loss less than 1dB, coax plug and socket 
connections   £10.90 

Aerial Techniques is the company that knows the TV-DXing hobby. We 
carry a large and comprehensive range of aerial equipment for every type of 
installation, together with a vast rare of filters, amplifiers, cables, rotators, 
masts and supporting hardware. Send today for a copy of our glossy 
covered illustrated Catalogue at 75p, in the unlikely event that is doesn't list 

what you want, we can obtain it quickly. 

All prices inclusive of VAT Et Carnage. 

Delivery normally 7-10days. 

ACCESS Er VISA Mail and Telephone orders welcome. 

AtttSS 

ÁlL\ 
AERIAL TECHNIQUES 

11, Kent Road, Parks-tone, 
Poole. Dorset. BH12 2EH. Tel: 0202 138222. 

BARCLAYCARD 

ARE YOU A 
BUDDING WRITER? 

We are particularly keen to receive 
construction articles, so if you have 
designed and built a project which 
you think could be of interest to other 
readers we would be pleased to 
receive your contribution. Con-
struction tips and techniques would 
also be of great interest. 
You do not need to be an expert 

writer to see your name in print. 
Accuracy in the design of your project 
is far more important. If you can put 
your ideas down on paper, typewritten 
if possible, and illustrate them with 
clear drawings and photographs 
where appropriate, the Radio and 
Electronics World editorial team will 
sort out the style, grammar, spelling, 
etc. 
We will, of course, pay for all articles 

which are accepted for publication. 
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On these pages we present details of 

interesting contacts from clubs and 

individuals. We would be happy to 

receive any similar items from readers 

Touch wood 
Wimbledon and District 

Amateur Radio Society are 
clearly not a superstitious lot, 
for they are holding a general 
activity evening on Friday, 
November 13th ... fingers 
crossed. 
Later in the month, on the 

27th, a mini-lecture will be 
given at 7.30pm in the club 
HQ, which is St Andrews 
Church Hall, Herbert Road, 
Wimbledon, London SW19. To 
find out what the lecture is 
about, or indeed to discover 
more about any W&DARS 
activities, contact the Hon 
Secretary, George Cripps 
G3DWW, on 01-540 2180. 

Sausages galore 
RTTY is Tony G6OPM's sub-

ject on Monday, November 
2nd at Sheffield Amateur 
Radio Club's first meeting of 
the month. 
On Monday 9th, the club has 

a special event lined up — a 

junk sale and sausage specta-
cular ... wonder how good 
sausages are as antennas? 
Doubtless all concerned will 
be able to distinguish the 
edible from the electronic! 
The club's committee meet-

ing will be held on November 
16th, and that concludes the 
list of events for the month. 
Any Mondays not set aside for 
special events are 
Morse/RAE or Natter nights. 
The club meets at 8pm 

every Monday in the Firth 
Park Pavilion, Sheffield. 
Details can be obtained from 
Alan G8ZHG, on (0742) 395287. 

Hendon RAE 
Hendon College is once 

again offering its popular and 
successful course for the 
Radio Amateurs Exam. Clas-
ses will be held on Tuesdays 
from 7.30 to 9.30pm. Anyone 
who wants more details 
should contact Chris Holford, 
the senior lecturer in 

Rathlin Island expedition 
Rathlin Island was the 

destination of the recent 
expedition of the Ballymena 
Amateur Radio Club. 

In what has become an 
annual event to commemo-
rate the work done by Mar-
coni for Lloyd's of London 89 
years ago, the club set up a 
station in square 1065VH and 

WAB square D15, using the 
callsign GB3MKB. The two 
other WAB squares on the 
island, D14 and D05, were 
worked under the club's own 
callsign, G13FFF/P. Both HF 
and VHF were active. 
To contact the club for more 

information, write to 70 
Nursery Road, Gracehill, Bal-
lymena, Co Antrim, N Ireland. 

Ballymena ARC on their recent Rathlin Island expedition 

Technology. The college 
address is Corner Mead, Gra-
hame Park, Colindale, Lon-
don NW9 5RA. 

RAE Wythall 
The Wythall Radio Club will 

be continuing their success-
ful series of RAE classes at 
their HQ in Wythall House, 
Wythall Park, Silver St, 
Wythall — this is south of 
Birmingham, off the A435. 
For details of the classes 

and other club activities, 
phone Chris GOEYO, QTHR, 
on (021) 430 7267. 

Yo ho ho! 
For readers interested in 

marine matters, Fareham and 
District Amateur Radio Club 
have a talk scheduled for 
November 4th which will 
warm the cockles of the heart. 

Entitled 'Amateur Radio in 
the RN', it will be given by 
G3J FF. 
The club meets every 

Wednesday at Portchester 
Community Centre, West-
lands Grove, Portchester, 
Hants. For more information 
contact the Secretary, 
G3CCB, on Fareham 288139. 

Farnborough AGM 
Farnborough and District 

Radio Society are holding 
their 22nd Annual General 
Meeting on November 11th, 
and on November 22nd they 
have the Chairman's Evening, 
so this is clearly a good month 
for official events. 
The club meets at 7.30pm on 

Fridays at the Railway Enthu-
siasts Club, Hawley Lane, 
Farnborough. For more 
details of forthcoming events, 
get in touch with the club 
secretary, Tim, on Camberley 
29231. 

RAE for all 
Everyone is welcome to 

attend the RAE open evening 
which Dunstable Downs 
Radio Club are holding on 
November 13th. 
The club meets every Friday 

at 8pm, at Chews House, 77 
High Street South, Dunstable, 
Beds. Details of events can be 
obtained from the Secretary, 
Tony COCOQ, on (0582) 
508259. 

FirewoRx 
Remember, remember — on 

the third of November, at 
Rugby there is going to be a 

fireworks display and bar-
becue. 
Rugby Amateur Transmit-

ting Society would like to 
extend an invitation to the 
XYLs and harmonics too, so at 
last they will see what the OM 
gets up to in the evenings... 
The society meets at 7.30pm 

every Tuesday, at the cricket 
pavilion outside Rugby radio 
station. Visitors and new 
members are always wel-
come. Most meetings are 
informal natter nights, but 
there is also a programme of 
talks, slide shows and videos. 
For further information, 
please contact Kevin Marriott 
G8TWH on (0788) 77986. 

Microwaves at Bath 
Bath and District ARC plan 

to have a talk on microwaves 
on November 11th— XYLs take 
note— after this he will be able 
to cook the dinner (could this 
have been written by a 
woman? — Ed). 
Later in the month, on 

November 25th, the club is 
holding an open night— an apt 
introduction to the season of 
goodwill. 

All meetings are held at the 
Englishcombe Inn, English-
combe Lane, Bath, at 8pm. 
Club contact is H Welchman 
G6ElY on Bath 28010 daytimes 
or Bath 318128 evenings. 

Junk sale 
Chelmsford Amateur Radio 

Society will be holding a junk 
sale on November 3rd, so 
members should start collec-
ting their surplus equipment 
together now. 
For more information about 

club events, please contact 
Roy G3PMX or Ela G6HKM on 
(0245) 360545. 

Where are they? 
The North Staffordshire 

Raynet Group are keen to find 
the whereabouts of G6RNS or 
G8RNS. If anyone has any 
information would they con-
tact Allan Drake G1EBD, the 
group controller, on (0782) 
612868. 

Felixstowe socials 
Felixstowe is the place to 

be if you're feeling sociable in 
November, as Felixstowe and 
District Amateur Radio Club 
have two social evenings 
lined up, on the 16th and 30th. 
A night on the air is also 
planned for November 2nd — 
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the club must like keeping in 
contact. 

All lecture and social meet-
ings take place at 8pm in the 
Scout Hut, Bath Road, Felix-
stowe unless otherwise spe-
cified, and the club contact is 
Paul Whiting G4YQC on (0473) 
642595, daytime. 

Competition time 
A construction competition 

is going to be the main event 
in Southgate Amateur Radio 
Club's November schedule, 
to be held on Thursday 12th. 
After this exciting start to the 
month, members can relax at 
the informal evening sche-
duled for Thursday 26th. 
The club meets at Holy 

Trinity Church Hall (Upper), 
Green Lane, Winchmore Hill, 
London N21, and information 
about events can be obtained 
from D C Elson G4YLL, the 
club publicity officer. 

Amps and AGMs 
AGMs are in the air again as 

Chesham and District 
Amateur Radio Society pre-

pare for theirs on November 
18th. 
Club members' diaries will 

be full this month, for not only 
is there a talk and demonstra-
tion of high power linear 
amps lined up for November 
11th, but also a talk on the 
history of stereo by Tony 
G4BPC. 
Chesham and District 

meets every Wednesday at 
8pm, in 'The Stable Loft', The 
Bury Farm, Pednor Road, 
Chesham. Club contact is the 
secretary, Liz GOETU 0TH R. 

STARS come out 
Amateurs on the air on 

November 7th and 8th may 
well find Stourbridge 
Amateur Radio Society about, 
as these are the dates when 
the DX contest is to be held. 
STARS are also on the air on 

November 2nd, but later in the 
month will be selling equip-
ment rather than using it, with 
their annual surplus sale on 
the 16th. 
To find out where in the 

Galaxy STARS hang out and 

on what dates, contact the 
Hon Secretary, Derek Pear-
son G3ZOM on Kingswinford 
288900. 

Hi-tech talk 
Verulam ARC is holding an 

activity evening on November 
10th, and on Tuesday 24th 
Robin Hewes G3TDR is going 
to give a talk on advanced 
receiver technology, for 
those who want to brush up on 
their technical knowledge. 
Club meetings are held at 

the RAF Association HQ, New 
Kent Road, St Albans, on the 
second and fourth Tuesdays 
of the month. Information can 

be obtained from Hilary 
G4JKS on St Albans 59318. 

MARS video 
Mansfield Amateur Radio 

Society are watching a video 
this month. The video in 
question is the RSGB's and 
will be shown on Friday 6th. 

Keith G4AAH will give a talk 
on the Grid Dip Oscillator on 
Tuesday 17th. The club's 
meetings take place on the 
first Friday and third Tuesday 
of the month (how compli-
cated!) and for dates, if you 
don't have a calendar handy, 
or venues please contact 
Keith Lawson G4AAH QTHR. 

Amdat corrections 
In Ken Michaelson's review of the 

MFJ-1274 on page 38 of the September issue, 
Amdat's address was given incorrectly. It is: 
Amdat, Crofters, Harry Stoke Road, Stoke 

Gifford, Bristol BS12 6QH. 
We apologise for any inconvenience caused. 

BI-PAK BARGAINS 
Ce« CifY Beeerieen FlœSerneRS Pelee 
VP1 300 Assorted Resrstors mixed values 8 Types ..... ........  C1 00 
VP2 300 Carbon Resistors /4-',2 watt pre-formed. mixed  £1.00 
VP4 200 V2-1 watt ResIstors mixed values 8 types Cl 00 
VP16 50 Weewound Resistors mixed watt values £1.00 
VP140 50 Precision Resistors 1% Toi .. . ........................  C1.00 
VP181 100 1 and 2 watt Resistors, assorted values £1.00 

CAPACITORS 
VP5 200 Assorted Capacitors all types 
VP6 200 Cerarnrc Capacitors Mrn mixed values 
VP9 100 Assorted Polyester/Polystyrene Capacitors _Elm 
VPIO 60 C280 Capac itors Metal foil, mixed values  £ 00 
VP11 50 Electrolytics all sorts   Cl 00 
VPI2 40 Electrolytics 47m1-150m1. mixed volts. .....   Cl 00 
VP13 30 Electrolytics 150inf-100Ornf, mixed volts  ... 
VP14 50 Silver Mica Caps mixed values  £1.00 
VP15 25 01/250V Min Layer Metal Caps  £1.00 
vP180 25 Tantalum Bead Caps. assorted values £1.00 
VP182 4 1000uf 50V Electra ytics  £1 00 
VP192 30 Min Electrolytic' mixed values .47m1-1000ne 8-16V 

. .............. ..................  £1.00 
VP193 6 Sub Min Electrolytics 24 1000/2200/330OrnF 10-166 C1.00 

OPTOS 
VP24 10 125" clear showing Red LED's . .. ft 00 
VP25 10 Mixed shape and colour LED's fl 00 
VP26 15 Small 125 Red LED's f I 00 
VP27 15 Large .2" Red LED's CI 00 
VP28 10 Rectangular 2" Red LED's £1.00 
VP57 25 Opto special pack Assorted Super Value . ..  13.00 
VP130 6 RED 7 Sep CC 141nrn 4 7 5rnrn RDP FISD _3N LED 

Display  £200 
VP131 4 GREEN 7 Seg CA.6" LDP XAN 6620 LED Display £200 
VP133 6 RED Overflow .8 3 x CA 3 x CC 8830/50 LED Display 

ea) 
VP134 5 GREEN Overflow .6" CA XAN6530 LED DisPlay  u.ao 
VP138 20 Assorted LED Displays Our mix, with data 
VP147 1 Parr Opt° Coupled Modules .£0 60 . 
VPI99 4 LD707R LED ()mole s CA _11.00 
VP203 15 Triangular shape L D s Mixed colours 
VP204 10 Large Green LED's, 5rnm Elm 
VP205 10 Small Green LED's. 3mm ft 00 
VP206 10 Large Yellow LED a 5rnrn CI 00 
VP207 10 SmallYellow LED's. 3rnm. CI 00 
VP208 10 Large LED's clear showing Red. 2- CI 00 
VP241 2 ORP12 Light Dependant Resistor £1 50 
VP242 4 Tri -colour LED's 5mm Dia 5rnA 2v RGY 11.00 
VP243 3 Tri -colour LED's Rectangular 5mm RGY 11.00 

DIODES & SCRS 
VP29 30 Assorted volt Zeners 50mw-2w  £1.00 
VP30 10 Assorted volt Zeners lOw coded C1 00 
VP31 10 5A SCR's TO66 50-400v coded £1 00 

VP32 
VP33 
VP34 
VP35 
VP49 
VPIrer 
VP142 
VP143 
VP184 
VP187 
VP194 
VP195 
VP196 
VP197 
VP198 
VP222 

VP38 
VP39 
VP47 
VP48 
VP50 
VP5I 
VP60 
VP150 
VP151 
VP 152 
VP153 
VP 154 
VP155 
VP156 
VP 157 
VPI58 
VP159 
VP161 
VP162 
VP163 
VP164 
VPI65 
VP166 
VPI67 

VP166 
VP169 
VP170 
VP lit 
VP172 
VP200 
VP201 

VP40 
VP59 
vP209 

sg
sz
:•
,—
.s
Ëg
à'
 3A SCR's 1066 up to 400v uncoded 

Sil Drodes like IN4148 
Sil Diodes Irke 0A200/BAX13-16 40v 
IA IN4000 Diodes all good. uncoded 
Assorted Sil Rectifiers 1A-10A, mixed volts 
IN4002S11 Rectifiers lA 100v. preformed pitch 
40A Power Rectifiers, Silicon TO48 300 Ply 
BY167 12KV Sel Diodes, in carriers 2 5MA 
4A 400v Triacs plastic 
SCR s 800MA 200v 2N5064 plstic 1092 
0A91 point contact germ Diodes uncoded 
0A47 gold bonded germ Diodes encoded 
OA70-79 detector germ Diodes 
0A90 type germ Diode uncoded 
BA248Sil Diodes 350v 2A fast recovery 
3A Stud Rectifiers 50-400v Assorted 

TRANSISTORS 
100 Sil Trans NPN plastic. coded with data 
100 Sil Trans PNP plastic coded with data 
10 Sil Power Trans similar 2N3055 uncoded 
5 Pairs NPN/PNP plastic Power Trans 4A data 

60 NPN Sil Switching Trans TO-18 and 
60 PNPSrl Switching Trans TO 18 and TO-92 
103 All sorts Transistors NPN/PNP 
20 BC183B SI Trans NPN 30v 200mA H1.240,1092 
25 BC17113Sil Trans NPN 450 100mA Hfe240+ TO92 
15 TIS90Sil Trans NPN 40v 400mA Hfe100+ 1092 
15 TlS9tS,l Trans PNP 40v 400mA Hle100 , 1092 
15 MPSA565il Trans PNPg0v000mAHte50v 1092 
20 BF595Sil Trans NPN egyt BF184 HE 7092 
20 BF49SS,l Trans NPN eovt BFI 73 HE 1092 
15 ZTX500 series Sil Trans PNP plastic 
15 ZTX107 Sil Trans NPN egyt BC107 plastic 
15 ZTO1085,l Trans NPN egyt BC108 plastic 
25 BC183L Sil Trans NPN 30v 20OrnA 7092 
5 SJE5451 Sil Power Trans NPN 000 4A life20• 
2 NPN/PNP pairs Sil Power Trans like SJE 5451 
4 2N6289 Sil Power Trans NPN 40v 40w 7A Hfe3O• 
6 0E133 NPN SO Trans 80v 5A Hfe50-200 TO39 f 1 00 
5 EIFT34NPN Srl Trans 100v 5A Hfe50-200 1039 fl 00 
1 BUY69C NPN Trans 103 VCB 500 10A 100w. life15. 

£1 00 
lo BC478 °cm BCY71 PNP Sol Trans 10113 CI 00 
lo BXS21 eqvt BC394 NPN Sil Trans 80v 5OrnA TO18 £1 00 
10 Assorted Power Trans NPN/PNP coded and data CI 00 
10 BF355 NPN 10-39 Sil Trans egyt 8E258 225v 10OrnA CI 00 
10 SMm502PNPTO.39Sil Trans 100v 100mA Hfe100 , £1 00 
30 0071 type germ AF Translators. uncoded El 00 
25 0C45 germ RF Transostors £1 00 

I.C.S. 
40 TTL IC s all new gates- Flip Flop- MOI Data 
20 Assorted IC s linear etc, all coded 
12 74LSOO 
12 74L574 

1 00 
Cl 00 
CI 00 
El 00 
El CO 
CI CC 
CI 00 
CI 00 
CI 00 
CI 00 
El 00 
£1 00 
f I 00 
CI 00 
f 1 00 
fl 00 

£300 
£3 00 
£1 00 
f 1 00 
fl 00 
f I 00 
Cr 00 
CI CO 
£1 00 
Cl OD 
CI 00 
CI 00 
El 30 
C1 00 
CI 00 
Cl 00 
El 00 
El 00 
El 00 
CI 00 
f 1 00 

C4 CV 
£3 CO 
£3 00 
£2 00 

VP211 
VP212 
VP2I4 
VP215 
VP216 

VP, 7 
VP18 
VP19 

VP22 
VP23 
VP42 
VP43 
VP44 
VP54 
VP56 
VP81 
VP83 
VP84 
VPS5 
VP86 

VP87 
VP88 
VP95 
VP97 

VP99 
VP107 
VP108 
VP113 
VP114 
VP115 
VP116 
VPI 22 
VPI28 
VPI44 
VP145 
VP148 
VP174 

VP176 
VP177 
VP178 

VP103 
VP139 
VP217 
VP218 
VP219 
VP220 
VP221 

10 C134001B 
10 C04011B 
10 CD4069B 
10 741P 8 pen 
10 555 Timers 817in 

50 
30 
40 

200 
10 
to 
4 

15 
20 
100 

10 
30 

30 

MISC 

Untversal Tester with ceramic buzzer 
Piezo Buzzer. miniature. 12v 
Pun° Buzzer miniature. 240v 
Coax Antenna Switch. 2 way 
Coax Antenna Switch. 3 way 
High Pass Filter/Suppressor CB/TV 
Low Pass Filter. VHS/TV Band 
Precisron Morse Key fully adjustable 
Miniature FM TransmItter/Babyphone 
100K Lin multi turn Pots ideal van, cap. tuning 
Assorted Pots ono dual and switched types 
Presets horizontal and vertical mixed values Et 00 
OIL Switches, 1 8 2 way slide. 6 way SPST, assorted 

£100 
Fuses, 2Ornm & 11/2 " glass. assorted values £1 00 
Pack assorted Hardware nuts. bolts. etc. Et 00 
Assorted Battery holders and clips PP3/9. AA/D. etc 

El 00 

TOOLS 
6 pc STANLEY Screwdriver Oct Flat 8 creaSpoint £3 50 
Pock-up Tool, spring loaded f 1 75 
Helping Hand £4 00 
Watchmakers Screwdriver Set 6 pieces CI 75 
Mmratrue Side Cutters f I 55 
Miniature Bent-nose Pliers CI 55 
Miniature Long-nose Pliers f I 55 

£2 00 
£2.00 
£2.00 
£200 

Metres PVC single strand Wire mixed colours ft 00 
Metres PVC mufti strand Wire. mixed colours CI 00 
Metres PVC single multi strand Wire mixed colours 

C1 00 
So Inches total copper clad board 
4Ornrn track slider pots 100K Lin £1.03 
Black heatsinks. fit 103 and 10220. drilled £1.00 
Power-fin heat sinks 20103. 201060 C1.00 
Assorted heatsinks. T01/3/5/18/220 C1.00 
Assorted IC DIL SOckets 8-40 pin £2.50 
Semiconductors from around the world mixed .. £4.00 
Etchant d Drill Kit PCB. inc drill transfers. etc CICI 50 
Electronic Buzzer. 6v, 25MA CO 95 
Electronic Buzzer. 9v. 25MA. . CO 95 
Elector= Buzzer. 12v. 25MA . CO 95 
TECASBOTY Components Pack semiconductors calas 
etc ................. ................... MOD 
Telephone pick-up coil with 3 5mm lack plug .11 25 
Pillow Speaker with 3 5mrn jack plug .£1.45 
Plastic Vice. small with suction base £1.75 
Logic Probe/Tester Supply 4 50-18v DTL. TTL CMOS. 

fll 50 
a 00 
f I 25 
CI 25 
£4 50 
£4 75 
CD 50 
£3 00 
CI 85 
£7 50 
CI 00 
CI 00 

BI-PAK Send your orders to Dept RE BI-PAK. PO BOO 6 WARE, HEATS TERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS 
BARCLAYCARD ALSO ACCEPTED TEL 0763-48851 GIRO 388 71)36 

ADD 15% VAT AND f 1 50 PER ORDER POSTAGE AND PACKING 

Use your credit card Ring us on 0763-48851 NOW 
and get your order even faster Goods normally 
sent 2nd Class Mgll 
Remember you must add VAT at 15% to your order 
Total Postage add f 1 50 per Total Order 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A Baldwin All times in UTC, bold figures indicate the frequency in kHz 

It is at the end of this month that signals emanating from 
transmitters located in the 
Indian sub-continent, car-
rying the various regional 
services, start to be heard on 
the 60 metre (4750 to 5050) 
and the 90 metre (3200 to 
4000) bands here in the 
United Kingdom. 
As the few weeks following 

pass, stations in that general 
area will be heard with ever 
increasing signal strengths, 
culminating with the recep-
tion of Indon-
esian and other Far Eastern 
and South East Asian sta-
tions, with the season exten-
ding from mid-September 
through to late March. 
Drawing the attention of 

readers to the first target 
area, that of the Indian sub-
continent, I will set the scene, 
and this will be followed by an 
update of schedules pertain-
ing to regional transmitters 
currently operating on the 90 
metre band and information 
about those on the 60 metre 
band. 

India 
The peninsula of India has 

an eastern line of Ghats 
through which flow the rivers 
Cauvery, Godavari, Kistna 
and Manahadi, forming large 
deltas when entering the Bay 
of Bengal. In the extreme 
north are the Himalayas of 
which the three main ranges 
are the Greater Himalayas, 
Lesser Himalayas and the 
Siwaliks. Between these lie 
sediment filled troughs 
drained by the Ganges and 
Indus rivers and their tribu-
taries. 
The hot season is that from 

February to May, June to 
October being the period 
during which heavy monsoon 
rainfalls occur. 
Comprised of seventeen 

states and ten centrally admi-
nistered territories, India has 
its capital at New Delhi. 
Among the states. are Mahar-
ashtra, Madras, Kerala, 
Mysore and Uttar Pradesh. 
Sikkim is a protectorate. 
The Republic of India is 

bounded in the north east by 
Bangladesh and China, in the 
north by Nepal and Tibet and 
in the north west by Pakistan. 
India is a member of the 
Commonwealth. 

When to listen 
The signals from India can 

best be heard from 1530 to 
around the sign-off times 
indicated below, a listening 
session from 0025 also pro-
ducing results sometimes. 
News bulletins in English 
make station identification an 
easy matter, note being taken 
of the fact that schedules are 
liable to be extended on 
those occasions when cricket 
matches are the order of the 
day. 

90 metre band 
AIR (All India Radio) Luck-

now is scheduled with the 
North Regional Service on 
3205 from 0025 to 0215 in Hindi 
and from 1100 to 1740 in Hindi 
and English with a power of 
10kW. Newscasts in English 
are timed from 0035, 1530 and 
1730. 
Lucknow is the capital of 

Uttar Pradesh State. During 
the Indian Mutiny (Sepoy 
Rebellion) the British garri-
son suffered a five month 
siege, the city being retaken 
by a column under the com-
mand of Sir Colin Campbell. 
On 3223 AIR Simla operates 

from 0100 to 0200 in Hindi and 
from 1130 to 1740 in Hindi and 
English, with a power of 2.5kW 
carrying the North Regional 
Service. English newscasts 
are at 1530 and 1730. Due to its 
low power it is only seldom 
heard by UK based DXers. 
The town of Simla is the 

capital of Himachal Pradesh 
territory at an altitude of 7,100 
feet in the Himalayas. It is the 
headquarters of the Indian 
Army. 
AIR Gauhati is on the air 

with the East Regional Ser-
vice from 1230 to 1700 (Sunday 
from 1230 to 1740) on 3235 with 
a power of 10kW in Indian 
vernaculars and with English 
newscasts at 1230 and 1530. 
Gauhati, the temporary capi-

tal of Assam, is regularly 
heard by DXers world-wide. 

Indian vernaculars are 
Assamese, Kannada, Malay-
alam, Marathi, Oriya and 
Telegu. 
AIR Ranchi has a power of 

only 2kW on 3305 and, as may 
be expected, is only rarely 
heard by UK DXers. It oper-
ates from 0025 to 0200 in Hindi 
and from 1200 to 1700 in Hindi, 
with English news bulletins at 
1530 and 1730 in the North 
Regional Service. 
Ranchi is a town on the 

Chota Nagpur plateau in 
Bihar State, set in the Ganges 
Basin in North West India. It is 
the hot season seat of local 
government. 
AIR Bhopal may be located 

on 3315. It is on the air from 
0025 to 0215 in Hindi and from 
1200 to 1740 in Hindi with the 
English newscasts at 1530 and 
1730 in the North Regional 
Service. The power is 10kW. 
The city of Bhopal is the 

capital of Madhya Pradesh 
and an industrial centre for 
the region. 
Rarely heard in Europe are 

the signals from AIR Jammu 
on 3345. Scheduled from 0125 
to 0215 in vernaculars and 
from 1200 to 1740 in vernacu-
lars, English and Urdu, it has a 
power of 1kW, therein lying 
one reason for its non-
appearance in UK based 
DXers' logs. 
The officially termed 

Jammu and Kashmir is a state 
in north-west India and north-
east Pakistan. It is adminis-
tered in two sections, Indian 
Kashmir with its summer capi-
tal at Srinagar and winter 
capital at Jammu, and Azad 
(Free) Kashmir with its capital 
at Muzaffrarabad. In 1947, 
India annexed part of Kash-
mir whilst Pakistan continues 
to occupy the north and west 
sections of Kashmir. 
AIR Kurseong is regularly 

logged by the writer during 
each season. It may be 
located on 3355, on which 
channel it radiates the East 
Regional Service from 1130 to 
1740 in vernaculars, with the 
inevitable English news bul-

letins timed at 1230 and 1530. 
The power is 20kW. 
Kurseong is near Darjeel-

ing, the latter town being a 
resort in the Himalayan foot-
hills of West Bengal. 
Another often heard Indian 

regional is AIR Delhi on 3365, 
carrying programmes in the 
North Regional Service. It is 
scheduled with a power of 
10kW from 0025 to 0230 in 
vernaculars but with an Eng-
lish newscast at 0025, and 
from 1230 to 1740 in vernacu-
lars with the English bulletin 
at 1730. 
Delhi is a territory in north 

India which encompasses the 
Delhi plain which is crossed 
by the Jumna River. It is a hot 
and arid region requiring 
extensive irrigation. Delhi 
was the interim capital of 
India from 1912 to 1931, being 
succeeded by the adjacent 
city of New Delhi which was 
constructed to replace the 
former capital of Calcutta. 
New Delhi is predominantly 
an administrative centre but 
is also a transportation hub 
and trade centre. 
AIR Gauhati appears again 

with the East Regional Ser-
vice on 3375, at which fre-
quency it is on the air from 
0025 to 0145 and from 1230 to 
1730 in vernaculars and 
Assamese with a power of 
10kW. 

In the next issue, Indian 
regional stations currently 
operating on the more popu-
lar 60 metre band will be 
brought to notice. 

ON THE AIR 
Tune in to the frequencies 

indicated below and listen for 
these stations. 

AFRICA 
Botswana 
Radio Botswana, Gaborone 

on 4820 at 1915, OM with the 
news in English until 1924 
then into a programme of 
local music with songs in 
SeTswana. 
The Home Service in SeTs-

wana is scheduled from 0400 
to 1100 and from 1500 
to 2100. There are news-
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casts in English timed at 0510 
and 1610 Monday to Friday 
inclusive and at 1910 daily. 
The power is 50kW. 

Cameroon 
Radiodiffusion Nationale 

du Cameroon, Yaounde on 
4850 at 2046, OM in English 
with local notices which 
included announcements of 
lost property, dates and times 
of local association meetings 
and educational examination 
results. This was followed at 
2100 by the station identifica-
tion and news of local and 
international events, also in 
English. Yaounde carries the 
National Service in French 
and English from 0940 to 0700 
and from 1630 to 2400. English 
programmes are timed from 
0505 to 0600 (Sunday until 
0645) and from 1705 (Sunday 
from 1730) to 1845, although 
from the foregoing it would 
appear there is some varia-
tion of this schedule on 
occasions. News bulletins in 
English are at 0530, 1800 and 
2100. 

Ghana 
GBC (Ghana Broadcasting 

Corporation) Accra on 4915 at 
2100, the station identifica-
tion 'Ghana Radio', short 
chorus, drums then OM with a 
talk in vernacular. 
The schedule of GBC1 in 

English and vernaculars is 
from 0525 to 0905 (Saturday 
and Sunday until 2305) and 
from 1200 to 2305. The power 
is 50kW. 

Liberia 
LBS (Liberia Broadcasting 

System) Monrovia on 3255 at 
2008, OM with a talk in 
vernacular followed by local 
style music and songs. This 
50kW transmitter is on the air 
from 0455 (Saturday from 0520, 
Sunday from 0558) to 0900 and 
from 1900 to 2400 daily with 
English newscasts timed at 
0700, 1900, 2100 and at 2300. 
From Monday to Friday inclu-
sive there are relays of the 
VOA (Voice of America) news 
bulletins at 2145. 

Mozambique 
Radio Mozambique, Map-

uto on 4865.8 at 1921, local 
pops and music with 
announcements in Portu-
guese. Emissao Nacional in 
Portuguese was on the fre-
quency specified when log-

ged but does tend to vary 
around 4866. The schedule is 
from 0255 to 0530 and from 
1500 to 2205. For some time 
now Radio Mozambique has 
been heard regularly and 
often on 3210 and in parallel 
with the aforementioned 
channel. 
Formerly Lourenco Mar-

ques, Maputo is the seaport 
capital of Mozambique. At the 
head of Delagoa Bay, Maputo 
is a rail terminus and commer-
cial centre. 

Morocco 
Tangiers on 15335 at 1333 

with a programme of songs 
and music during the Arabic 
transmission for Western 
Europe, timed from 1000 to 
0100. 

Rwanda 
Radiodiffusion de la Repub-

lic Rwandaise, Kigali on 3330 
at 1936, OM with news com-
ment in French. The Home 
Service in Kinyardwanda, 
Swahili and French is on this 
frequency from 0300 to 0600 
(Sunday until 2100), from 0900 
to 1200 (Saturday until 2100) 
and from 1330 to 2100 with 
newscasts in French at 0430, 
1115, 1600, 1800 and 1900. The 
power is 5kW. 

CENTRAL AMERICA 

Guatemala 
Radio Cultural, Guatemala 

City on 3300 at 0343, an 
American recorded religious 
talk in English. Heard often 
around the time stated, the 
10kW Radio Cultural is now on 
the air from 1000 to 0730 
(Sunday from 1100 to 0630) in 
Spanish. The English prog-
ramme is timed from 0300 to 
0430, Monday to Saturday 
inclusive. 

SOUTH AMERICA 
Brazil 
Radio Nacional de Taba-

tinga, Benjamin Constant on 
4815 at 0136, with a prog-
ramme of sambas and songs 
in Portuguese. This Radio-
bras station operates from 
0900 through to a variable 
sign-off time of around 0400. 
The power is 10kW. 

Venezuela 
Radio Rumbos, Villa de 

Cura on 9660 at 2255, OM with 
a sports commentary in Span-
ish, the station identification 
being at 2300. 

ASIA 

China 
Xinjiang PBS, Urumqi on 

4735 at 2255 when featuring a 
talk in Uigher. The Home 
Service in Uigher is on this 
frequency from 2300 to 0200, 
0330 to 0730 and from 1000 to 
1700, which includes relays of 
the Radio Beijing Minority 
Language Service in Uigher 
from 0030 to 0056, 1100 to 1126 
and from 1330 to 1356. The 
power is 50kW. 

Iraq 
Radio Baghdad on 9515 at 

1818, songs and music in the 
local manner during the Ara-
bic programme for Western 
Europe, timed from 1800 to 
2200. Also heard on 9555 and 
9585 in parallel. 
Radio Baghdad has also 

been logged on 11840 at 1841 
with the Arabic presentation 
to West Africa, scheduled 
from 1800 to 2400, and in 
parallel on 11740. 

Pakistan 
Islamabad on 17660 1007, a 

talk in the Urdu transmission 
for Europe, scheduled from 
0715 to 1000. 

Qatar 
Doha on 11820 at 1835, local 

style songs and music during 
the Arabic programme for 
Europe, timed from 1700 to 
2120. 
Doha is the capital of the 

Emirate, Qatar being a 
peninsular on the Persian 
Gulf. The economy is based 
largely on offshore oil. 

Saudi Arabia 
Riyadh on 9655 at 1514, Holy 

Quran programme directed to 
North Africa and timed from 
1500 to 1700 daily. 

SOUTH-EAST ASIA 
South Korea 
Seoul on 6480 at 1930, the 

station identification and 
schedule announcement. 
This is followed by a newscast 
in the English programme 
directed to Europe from 1930 
to 2030. 

PACIFIC 
Australia 
Shepparton on 9655 at 0750, 

a pop song and music fol-
lowed by announcements in 
the English transmission for 
Europe and the South Pacific, 
timed from 0700 to 1030. 

Shepparton on 11910 at 
0602, OM with a newscast in 
English of both local and 
world events. 
This English transmission is 

intended for the South Pacific 
area and is scheduled from 
0400 to 0630. 

CLANDESTINE 
It should be noted by those 

readers who intend to tune to 
the channels mentioned 
below that clandestine sta-
tions tend to vary frequency 
in some degree, often to 
avoid detection and the con-
sequent onset of jamming. 
The latter counter measure 
sounds like bubbling water, 
now termed by DXers as 
bubble jamming, this often 
being accompanied by a 
broadcast overlay. - 
Voice of the Communist 

Party of Iran on 3870.6 at 1822, 
OM with a harangue in Farsi 
(Persian), some music in the 
local style, further talk then 
rousing martial music. This 
clandestine identifies as 
'Seda-ye Hazb-e Komunist-e 
Iran' and is on the air from 
1730 to 1900. 
Voice of the Fedaii on 

4165.7 at 1835, martial music, 
talk in Farsi and announce-
ments. Operated by the Ira-
nian People's Fedaii Gueril-
las, Voice of the Fedaii identi-
fies as 'Seda-ye Fedaii', 
signing on with an anthem 
followed by the Inter-
nationale. 

NOW HEAR THESE 
Radio Neuva Cajamarca, 

Neuva Cajamarca, Peru on 
5800.4, OM with a harangue in 
Spanish followed by some 
trumpet rendered folk music 
in typical local style with 
songs. This one reportedly 
signs off any time from 0215 to 
0300. 
The schedule and power 

are unknown at the time of 
writing. 

Xinjiang PBS, Urumqi, 
China on 2560 at 2204, OM 
with a talk in Uigher. The 
Home Service in Uigher is on 
this channel from 0930 to 1600 
and from 2200 to 0130, the 
power being 1.5kW. 

NOW LOG THESE 

Emisora Nacional Angola, 
Luanda on 3375.6 at 1941, OM 
with a talk in Portuguese. The 
current schedule of this one 
is unknown. 
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FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN WORK FOR YOU 

We are pleased to be able to offer readers the opportunity to sell your 
unwanted equipment or advertise your wants'. 

Simply complete the order form at the end of these ads, feel free to use an 
extra sheet of paper if there is not enough space on the order form. We will 
accept ads not on our order form. 

Send to: Radio L Electronics Woad, Sovereign House, Brentwood. Essex 
CM14 4SE. 

DEADLINE AND CONDITIONS 
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. 

FOR SALE 

• Trio 9R-59DS receiver with Trio SP-5DS speaker 
in very good, clean condition with manual, £75.00. 
Sony ICF2001 AM-FM receiver, very good condi-
tion with mains adaptor and manual, £60.00. Tel: 
(0673) 843009 
• TS811E Trio 70cm base station. Current price is 
£11399, selling mine for £825, or will consider p/ex 
FT290/690 etc or will consider reasonable offer. 
Phone for a good haggle. Rediffusion cable UHF 
TV adaptors ex rental, £14 each. Buyer to collect. 
(Vid-out/audio out/UHF in. 10 off only). PF8 on 
FB3ST NiCads circ, £60 ono. Chris Barker, 52 
Spode Street, Stoke on Trent, Staffs. Tel: (0782) 
46570, 10am till 9pm 
• Lowe SRX30, short wave receiver 0.5 to 30MHz, 
1MHz steps, perfect working order, no mods, 
analogue dial, £90 ono. Tel: (0276) 34134 
• Magazines, Short Wave Mag, complete 
volumes, 22 (1964), 24 (1966), 25 (1967), 26 (1968), all 
in binders. Volumes 20 (1962), 23 (1965), 29 (1971), 30 
(1972), not bound. Practical Wireless 1976, 1977, 
1978 complete. 1971 to 1975 and 1979 missing some 
issues. Sensible offers, Buyer collects. Tel: 
Camberley 64760 
• R&EWback issues: Oct'81 to Jul '84, incl R&EW 
Amateur's Handbook. 37 items, £7. Tel: (0602) 
231395 
• FT270RH 45W 2 metre radio, mint condition, 
complete with original packing and handbook, 
£225 for quick sale, no offers. Tel: (0249) 712009, ask 
for Ron G1LJT 
• Racal RA17L general coverage receiver c/w, 
manual, good condition, new valves, £130 or swap 
for handheld scanner, eg Uniden Pro32, Sony Air 7, 
WHY? Cash either way. Tel: Peterborough (0733) 
310371 home, or 311811 work 
• Trio TS530SP transceiver boxed, mint condition 
with mic and manual, £595. Creed 76 teleprinter 7 
PSU, £25. Trio 9R59DS receiver, £70. MM 2 metre 
converter, £12. Knight wobbulator with manual, 
£50, plus much more owing to shack clearance — 
including SWR meter, double beam 'scope, 
components, transformers. Phone for details 
(after 6pm please). Dave Beard, 6 Woodfield Drive, 
Sawtry, Cambs PE175TZ. Tel: Ramsey (0487) 831396 
• Morse key, heavy brass, silver contacts, AP7150, 
ex-military? £60. Vibroplex type mechanical bug 
key, £12. Geiger-Muller tube, plug in, rubber 
coated, £12. Pocket posimeters 0-5 rads, £2 each. 
Heathkit valve voltmeter V-7AU, £14. Heathkit OS-2 
'scope, with manual. £30. Burns SP1 speech 
processor module, £5. Tel: Thanet (0843) 294446 
• Pye Cambridge AM1OB six channel, with two 
control cables, two control boxes, mic and 
speaker. Working order but no crystals. Comes 
with manual, circuit diag, mounting cradle and all 
brackets, ideal for use on 4 metres, £30 ono. 
G1RLA, Oxon. Tel: (0608) 3558 after 6pm 
al Solartron 1250A frequency response analyser, 
with modulator/demodulator, synchroniser, and 
analogue plotter options. Also included is a DEC 
VT100 terminal. Reasonable half new price offers. 
Tel: 01-740 7018 (W London) 
• AL203 2m h'held still under warranty. Full 2MHz 
coverage FM 12.5kHz channels plus wall charger, 
telescope 5/8 whip, spkr mic (Trio) and ELH24B 
30W amp/preamp. Ex cond, had little use, £220. 
Alan (G1EBH OTHR). Tel: Basildon (0268) 45573 
after 6pm 
• Tono 550 RTTY CW converter for display on 
VHF/UHF, TV, £90.Tel: (0273) 673556 
• Eddystone 730/4 cómmunications receiver with 
manual, £125. Buyer collects. Tel: 01-397 7931, 
evenings 
• Belcom LS102 frequency readout — frequency 
26.000 to 28.000, USB + LSB, AM + FM, mint 
condition, original boxing, accept £175. Please 

phone Tony, Wrexham (0978) 757435 
• Heathkit SW717 Rx 550kHz to 30MHz. C/W 
instruction manual and recommended h/phones. 
Also has built in speaker, in excellent condition, 
£20 plus £3.10 postage. Tel: (0224) 643131 
III KW Vespa Tx mark II. New PA valve, £70 ono. 
Racal RA17L Rx, very good cond, £1613 ono. Buyer 
collects in both cases. Price for both, £200. Tel: 
Basildon (0268)45573 after 6pm. Alan G1EBH OTHR 
• Marconi standard RF signal generators. TF144G 
old but still accurate, £30. TF144H in excellent 
condition, and once the industry standard, £140. 
Both of battleship construction so buyer views and 
collects. Tel: day 01-405 7554 or evenings (0372) 
62268 
• FM/AM sig-gen Marconi TF995A 1.5-220MHz, 
£40. GEC mini-scope, lin dia tube, £12. Solartron 
digital multimeter, NiCads, mains, £20. Talyor 65A 
RF sig-gen, £5. Wayne Kerr LCR bridge B424, £40. 
Hewlett Packard scope AM. Two channel plug in. 
1801A 50MHz, £35. Weir multi-reg 731 power supply, 
0-15V 2A, 0-30V 1A, £25. Variable transformer 0-240V 
2A, £10. Clarke G8CZH. Tel: 01-859 1852 
▪ ATV MM MTV Tx 435, ATV converter, camera 
etc. No reasonable offer refused or would 
exchange for radio equipment, WHY? Eric, Tel: 
(0505) 24930 after 6pm 
• Trio R600 receiver plus Datong active aerial, 
£250 ono. Tel: Melton Mowbray 63705 
• Heathkit HW202, two, 2m transceivers, crystals 
fitted 146.94. Need microphones and slight 
attention. Would make two rigs or one for spares, 
£35 for two. HW202 assy manual, £4. Unused 
crystals, packet frequency 144.650 144.675 for HW 
202 two Rx, two Tx each frequency, £5 each. Metal 
cased ZX81 fitted Memotech 16K RAM, built-in 
PSU, charger, regulator, reset 'switch, Maplin 
keyboard, spare keys, leads, £15. Philips push-
button car radio, £10.Memotech RS232 interface, 
Memotech Centronics interface, ZX81 Basic 
manual, manual/booklets for interfaces. Assemb-
ler tape and manual flight simulator and VV cal 
tapes (games). Spare ZX81 PCB less Z80 proces-
sor, Empty cases. £15 the lot. Mag mount, £5, 2 boot 
mounts, £5 each. 70cm Yagi antenna, £8. Maplin 
keyboard and metal case, £20. Des Thompson 
G8SBU. 131 St Johns Road, Exmouth, Devon EX8 
4EW. Tel: (0395) 265059 
• WKS1001 Tx/Rx, perfect condition, boxed with 
manual, £70. Please write LJ Poyner, 29 Love Lane, 
Rodwel I, Weymouth, Dorset DT4 8JZ 
• Two AOR2002 scanning Rx in 100% good cond, 
with service manuals, first buyer can have one or 
two for £400 each, boxed, postage paid by me to 
UK. Both are new. Tel: (0473) 85526 day or night till 
9pm, ask for Pete 
13 Acorn Electron computer, disc drive, printer, 
plus 1 interface, three joysticks, 2 tape recorders. 
T2P3 disc ROM, manuals, over £250 worth of 
software on discs and tapes including database, 
magazines, all in excellent condition with original 
boxes, £350 ono. Nicholas Dickens. Tel: (0543) 
360372, evenings 
• FM micro transmitters/baby monitors. I have 
three of these units which I no longer require but 
are in immaculate condition. Superior to most 
models having audio gain, RF power and tuning 
adjustments. Operates between 80-130MHz and 
maximum range around 400 metres. Send 
cash/cheque for £7, including recorded return, to 
H J Walmsley, 208 Whalley Road, CI itheroe, Lancs 
la Mullard high speed valve tester, gwo, recently 
serviced complete with all manuals and almost a 
thousand test cards, offers around £85 or would 
like to ex or p/ex something vintage or military. eg 
W/S 18, 22, 19, R206, R107, AR88, Collins, etc. Also 
Cossor pattern generator, 405-line, 7-70MHz, gwo, 
£20. Can deliver for cost of petrol or meet you half 

way. K E Franklin, 50 Abingdon Street, Burnham on 
Sea, Somerset TA8 1PJ. Tel: (0278) 784205 
• HV5 five band vertical aerial and matching 
ground plane coil and radials. 80m to 10m. Superb 
compact aerial, ideal for DX due to low angle 
radiation. Collapses for transport to small size. 
Wide adjustment range, designed for 50f1 imp. Can 
be used direct from Tx without ATU (although ATU 
is advisable), £60.00 ono. Or WHY? Info and 
mounting bracket/clamps included (post extra at 
cost). Tel: Roy GOBZT, Sedgley (09073) 78792 
• Trio TR-751E 2 metre multimode with DCL fitted. 
Complete with car mounting bracket and hand-
held microphone, in box, as bought. In excellent 
condition as little used. Genuine reason for sale 
price, £500. Tel: Northampton (0604) 863719 after 
7pm 
• Concord II suitable to convert, £80 ovno. 
Multiband system VHF/UHF, covers all European 
system, Yyoko F6, cost £95, 2 months old, £80, 
includes System L France. Tel: (0283) 221870 
• Computers, new, never used. Sinclair SX81, new 
style keyboard. Acorn Electron with data recorder, 
tapes, manuals, etc, any offers considered. Tel: 01-
228 4835 
• Philips D2999 World Radio, 150kHz-2999kHz, LW, 
MW, VHF, digital readout, clock, keyboard selec-
tion, normal tune knob, 3 inch & 7 inch speakers, 
manuals, circuit book, £100. Heathkit active 
antenna, model HD1424, assembled by Heathkit, 
tuned also by Heathkit, £30 or £120 both items. 1 
Kent Gardens, Hetton-le-Hole, Tyne & Wear DH5 
9LA. Tel: (091) 5267902 
• Scanning Rx PRO2001, with manual, £120. HF Rx, 
KW202. amateur bands. £90. Trio TS780 2 metre and 
70cm dual band base transceiver multimode, as 
new condition, £725. Panel mounting variable 
capacitors, similar to C804 type, very good quality, 
silver plated, 50pF, perfect for VHF/UHF filters, 
ATUs, etc. Three for £5.00. Mr K Greenough, 2 
Bexley Close, Glossop, Derbyshire SK13 9BG. Tel: 
(04574) 5468 
• Sony TC366/4 reel to reel tape recorder, 
Goldring G L75 record deck and cartridge, Canon 
F+b OL SLR camera body only, will sell or swap 
complete or separately. Mr K J Faulkner, 35 
Hilrose Ave, Urmston, Manchester M31 1PB. Tel: 
(061) 748 9604 
• Workshop clearout: new ribbon cable, 9 way, 
10p/yd, any length up to 300m available. Multicore 
cable (1 amp/core rating), 10 way, only 10p/yd, 20 
way, 15p/yd. Assorted new components: transis-
tors, diodes, capacitors, resistors, 500 for £5. 
Parcel of equipment, boards, etc, new and used, 
20Ib weight, £18.50. Please contribute 50p towards 
post/packing (I will pay the rest). Callers welcome, 
by appointment please. K Bailey, 40 Seymour 
Close, Selly Park, Birmingham 629 7J D. Tel: (021) 
472 3688, any time 
• SX 200N VHF/UHF scanning receiver in very 
good condition with mains adaptor. Unused since 
serviced by Garey, £165. Tel: King's Lynn (0553) 
763428 
• Tweezers strong plastic for placing PCBs in and 
out of etching solution. They are really good. Just 
send 50p between cardboard (includes post) to Mr 
Lawrence, 7 Griffin Crescent, Wick, W Sussex 
BN17 7LH 
al Organ. Technics U40. Two manuals and pedals. 
Rhythms, accompaniment, walking bass, lower to 
upper automatic chord coupler, etc. Sounds 
perfect. Suggest £549 or offers. Also for sale: 
computer, Acorn Atom. Nominal price. Tel: 01-958 
5113 
III One unused CV56B Magnetron, £10. Also ten 
EF50 valves, unused, made by Mullard, £2 each. 
Eight CV7006 equivalent to 0072, £1.50, unused. 
Tel: Philip, (0232) 702567 
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WANTED 

• HRO, preferably UX valves (M series). Must be 
in very good original condition, no irreversible 
mods, and with bandspread coils. Also consider 
'wrecks' for complete rebuild, and 'bits and 
pieces'. Setting up 'fifties' style CW station, 
contact Terry Hart G3VFO, 59 Ravenswood 
Avenue, West Wickham, Kent BR4 OPN. Tel: 01-777 
2308 
• Circuit diagram for advance 0S25A oscillo-
scope. Photocopy would be fine, Also mains 
transformer. Please send details and price to 
Simon G1XUU, 22 John Street, Brightlingsea, 
Essex CO7 UNA 
• Exchange ST5MC RTTY terminal unit and DX160 
general coverage receiver, in five bands, 0 to 
30MHz. Will exchange for 27MHz multimode rig 
with USB, LSB. Mr Clive Powis, 28 Kington 
Gardens, Chelmsley Wood, B'ham B37 5HS. Tel: 
(021) 788 8447 
II Eddystone 77OR receiver wanted. Tel: Walsall 
642509 
II Software wanted for Spectrum 48K, especially 
Rx-4, SSTV RTTY, CW or similar. Also need cheap 
gen coy Rx, SRX30, Realistic, EC10, etc. Tel: 
Thanet (0843) 294446 
MI Sony CRF300K cash paid. Also interested in 
Pan-International Crusader 'X' 12 band Ax, and 
Trio R820. Have brand new Panasonic Ax C39L 
portable, 4-way speaker system, built-in equalizer, 
stereo A/C recorder (unwanted gift). Would 
exchange for Sony ICF2003 or ICF7600D. Tel: (061) 
7431570 
• Yaesu FRS DX400 ham band receiver. Details of 
price and condition. Please write to LJ Poyner, 29 
Love Lane, Rodwell, Weymouth, Dorset DT4 8JZ 
II Scanner to 1300MHz, Tandy or similar. Mike 
Saward, 17 Oakpiece, Welwyn, Herts. Tel: (043871) 
5547 
• Circuit diagram information on Harris H2020 CB 
hand-held. Also Sinclair 230 audio amplifiers. DJ 

FREE CLASSIFIED ADS 
FREE CLASSIFIED ADS CAN 

WORK FOR YOU • 
We are pleased to be able to offer readers 
the opportunity to sell your unwanted 
equipment or advertise your 'wants'. 

Simply complete the order form at the end 
of these ads — feel free to use an extra 
sheet of paper if there is not enough 
space. We will accept ads not on our order 
form. Send to Radio & Electronics World, 
Classified Ads, Sovereign House, Brent-
wood, Essex CM14 4SE. 

Long, 70 Carr Hill Road, Upper Cumberworth, 
Huddersfield 
• Has anyone produced a home-brew synthesizer 
HF band Ax using Plessey chips? Also 2m 
transmitter/receiver 144-148MHz. Also Practical 
Wireless 1930-1960, Radio Constructor, Simple 
Radio Circuits, keyline books. J Savage, 18 
Bideford Close Park, North Swindon, Wilts SN3 
2LB 
• Has anyone got a manual or circuit diagram for 
an Audio-line CB radio, or any info which would aid 
in the repair of one of these rigs. If so, I would like 
to hear from you. Contact Chris. Tel: (0272) 
685251 
II Scope Tektronix 453, urgently wanted, working 
or not. Also manual or copy for same, will pay costs. 
Tel: 648 7483 Mitcham/Morden 
II Spare hearing aid. Behind ear or spectacle 
frame type. G3VMR. Tel: (0628) 24929 any time 
• Can anyone please help with circuit diagram or 
service manual to get faulty Pye Pocketphone PF5 
working? Also, cart anyone please help with 

information on Swanco Products Coventry 70cm 
converters? Coil information etc required for 
28MHz IF model, photocopies would help, will pay 
costs. G8AYK D Johnson, No 2 Church House Rd, 
Berrow, Burnham on Sea TA8 .2NG. Tel: (0278) 
784570 
la Fellow amateur electronicsfanatic or ham radio 
fanatic willing to exchange circuit ideas, etc, 
please contact me. Also, does anyone have data 
sheets for TAA550, will pay your price if fair. 
Stephen Clapson, 44 South Road, Portishead, 
Avon BS20 9DX. Tel: Portishead 846484 
• Exchange top of the range Fluke model 77 
digital multimeter with analogue bar graph, plus 
rubber case for Realistic Pro30 synth hand-held 
scanner, or similar h/held synth scanner with 
airband. Tel: (0207) 544342 eves/weekends 
• Can anyone supply the data sheets and/or other 
relevant paperwork, or photocopies of the above 
paperwork relating to the following integrated 
circuits: MC135IP, SN76227N, TAA940B, 
TMS1045NL, UPC1350C? If so, please contact Mr S 
Clapson by writing to him at the Jubilee Day Care 
Centre, 49 Slade Road, Portishead, Avon BS209DX 
or by phoning him at Portishead 846484 after 
5.00pm or before 7.00pm 
• N type connectors for Cellflex HCF ½in 50-ohm 
co-ax (the correct ones; not Andrews 44 ASW). 
Also wanted, Andrews FSJ4-50B co-ax Yzin 50-ohm 
Superflexible, any length considered. Contact Ian 
on (0676) 40744 after 6pm 
III Info & circuit for W0 scope, Hartley CT316 ref 
10S/14605. Info & circuit for scope, EMI 101. Serial 
H00363. Free copies of Hi-Fi News magazine 1961 
to 1978, collect or pay carriage costs. Also Amateur 
Cine World magazine, 1950 to 1961. Greenfield, 20 
Church Meadow, Liueshall Newport, Salop TF10 
9HD. Tel: Telford (0952) 604302 
• SP1021/spkr, good condition please, price etc to 
Bob, 41 Poets Corner, Margate, Kent CT9 1TR. Tel: 
(0843) 225445 

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 Ill Wanted 

USE BLOCK CAPITALS (One word per box) 
To avoid mistakes please write clearly and punctuate your ad 

LI 

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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JAPANESE Ic's (PART OF OUR RANGE) 

S 

A 

L 

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 
EARLY CLOSING THURSDAY 1.00pm 

(SUNDAYS BY APPOINTMENT) 
SPECIALIST IN 934 MHz 

SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT 
AMATEUR ACCESSORIES CATERED FOR 

08053 200 

RF DEVICES AT ROCK 
BOTTOM PRICES! 

Nobody beats us: 

Over 30,000 RF devices at low prices 
REPLACEMENT RF TRANSISTORS 

MRF454 HF/SSB 80W £24.50 
MFR450 HF/SSB 50W £11.60 
MRF238 VHF/FM 25W £12.80 
MRF475 HF/SSB 20W £3.25 
2SC1969 HF/SSB 18W £2.75 
2SC2043/1307 HF 16W £2.00 
2SC1947 VHF 3.5W £7.60 
2SC1946A VHF 32W £15.30 
BLW6OR HF/VHF 50W (Special) £7.50 

REPLACEMENT RF POWER 
MODULES 

M57704/SAU3 UHF 15W 
M57712/37 SAV7 VHF/FM 25W 
M57713/SAV8 VHF/SSB 15W 
M57718/8AU4 UHF/88B 15W 
M57719 VHF/PMR 15W 
M57727 VHF/SSB 38W 
M57749/SAU11 934/FM 7W 

£39.20 
£39.50 
£39.00 

£49.50 
£31.20 
£47.50 
£39.20 

Send £1.00 p&p. SAE for full list 
All prices inc. VAT 

Many Ic's and other types in stock 
Equivalent for most devices available 

RAYCOM LTD 
DEPT AR 584 HAGLEY RD WEST 

QUINTON BIRMINGHAM 

B68 OBS 

021 421 8201-3 

(24hr answer phone) 

WORKSHOP SERVICE MANUALS 
ANY MUSIC AUDIO, MONO TV - £4.50 
ANY COLOUR TV, AMATEUR RADIO - £9.50 
ANY VIDEO RECORDER, TEST - £19.50 

STATE MAKE/MODEL/TYPE. PLUS 50p post. 
LSAE ENQUIRIES OTHERS PLUS FREE REVIEW 

MAURITRON MEWL 8 CHERRY TREE ROAD, 
CHINNOR, OXFORDSHIRE OX9 40Y. 

MORSE CODE PREPARATION 
Cassette A 1-12 wpm for amateur 
Cassette B 12-25 wpm for professional examination preparation 
Each cassette is type C90 
Price of each cassette (including booklets) £3 95. 
Morse key with separate battery (PP3) - driven solid-state 
oscillator and sound transducer produces clear tone for sending 
practice Price of key with electronic unit £8 95 

Price includes Kistege_etc :unr,6e, only 
Pal mmffloriPm• (DeP1 

12 LonlIshore Way, Mlle.,, Poet PO4 111.111 

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 

THE SCIENTIFIC WIRE COMPANY 
811 Forest Road, London E17. Telephone 01.531 1588 

ENAMEU-ED COPPER WIRE 

SWG I lb tioa 40e 20e 
8 to 34 163 2.09 1 10 0.88 

35 to 39 3.82 2.31 1.27 093 

40 to 43 6.00 3.20 2.25 1.61 

44 to 47 887 580 3.49 275 

48 15.96 058 6.38 389 
SILVER PLATED COPPER WIRE 

14 to 30 9.09 5.20 293 197 
TWINED COPPER WIRE 

14 tO 30 3.97 2.41 1.39 0.94 

Fluxcore 
Solder 5.90 3.25 182 0.64 

Please add 15% VAT. Orders under £2 add 20p. 
" SAE for list of copper and resistance wire. 

Dealer enquiries welcome. 

AN7178 £2 95. BA5406 £2 20. HA1377 £2 20, HA1392 £2 50 HA1394 £295. 
HA1397 r2 75,HA1398 £2.75. HA13001 £2 95. LA4460 £1.80, LA4461 £1.80, 
LA4507 £4 25. LC7137 £2.75, M5I517 £2.80. MB3705 £11n. MB3712 £150, 
MB3722 £3.50. MI33730 £2.50. M63731 £3.541 811(461 £7.50, ST/(463 £8.40. 
TA7205AP £1.00. TA7222AP £1.30. TA7240 £2.95. TA7241 £2.95. TA7270 
£2.75. TA7271 f2 75. TA7274 £2 95, TA7280 £3.50. TA7281 £2 95. TA7282 
£2 95. TA7283 £2.95, TA7288 £2 95 TA76I1 £3.20, PC575 £1.00, UPCI156 
£2.95. UPCI181 £1 10. UPC1182 £1.10, uPC1185 £2.50. UPCI188 £2.75. 
UPC1230 £2 54). UPCI263 £250, UPI277 £2.75. UPCI278 £2.75. uPC1365 
£3.60. UPC1394 £1 95, 
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL 

T POWELL 16 PADDINGTON GREEN LONDON W2 1L0 
OPEN MON•FRI 10AM-5PM, SAT 9AM-12 NOON. 

TELEPHONE, 01 723 92443 
ACCESSNISA. TELEPHONE ORDERS ACCEPTED OVER £5.00 

BEAM VIDEO 
Throughout the house on Channel 36. 

Price £10.50 PAP 50p. Phone for leaflet: 
Electronic Mailorder A 

62 Bridge Street, Ramsbottom 
Lance BLO 9AG 

Tel: 070682-3036 (24hrs) 

ALL THE SUPER 
BARGAINS ARE 
ON THE 
INSIDE-FRONT 
COVER OF THIS 
MAGAZINE!! 

Radio &_ 
Electronics 
This method of advertising is available in 
multiples of a single column centimetres - 
(minimum 2cms). Copy can be changed 
every month. 

1F  RATES 
per single column centimetre: 
1 insertion £9.65, 3 - £9.15, 6 - £8.65, 12 - £7.75. 

••••••••••••malmaimummummusummumimqi 

III RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM II 
111 

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

II PLEASE RESERVE centimetres by columns 

• FOR A PERIOD OF 1 issue 

COPY enclosed r] to follow  

PAYMENT ENCLOSED:  

• CHARGE TO MY ACCOUNT 

11 COMPANY   

III ADDRESS   

SIGNATURE TELEPHONE  

•I mi  
iiMIMMIMMINIMMIMMUMMMUMMMIMUitiZiMMIRIMIMMdi 

 E 3 issues  

E 

6 issues  12 issues  

à 
I 

D 

  Cheques should be made payable to 
I Radio & Electronics World Overseas 

I payments by International Money Order 
Credit Card 

CREDIT CARD 

EXPIRY DATE 

C 
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Telephone 
the advertising 
department on: 
0277 219876 
for details 

VALVES WANTED 
Especially large audio types 

PX4, PX25, PP3/250, KT66, KT88 complete 
collections or shop clearance etc 
welcome. 

PLEASE STATE PRICE REQUIRED, CASH 
WAITING 

MARTIN BILLINGTON 
39 Highlands Rd, Horsham, West Sussex RH13 5LS 

Tel: 0403 864086 

G4 DXX 
Video Electronics 

For Icorn, 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 MI 

PROFESSIONAL 
ELECTRONICS TECHNICIANS 

Short re-training Courses (3 week) 
VCR SERVICING 

msc GRANT AID PAYABLE TO EMPLOYERS (ATS GRANT 
50%0F FEES) UNEMPLOYED MAY BE ELIGIBLE FOR 

FULL JTS GRANT AID 

HIGH PRACTICAL CONTENT ON ALL COURSES 

BTEC ONC AWARDS 
NEXT COURSES COMMENCE 4th JANUARY 1988 

TELEVISION AND VIDEO. COMPUTER TECHNOLOGY. 
TELECOMS. PROGRAMING 

The LONDON ELECTRONICS COLLEGE Dept REW 
Brompton Institute 

Penywern Road, London SW5 9SU 
Tel:01-373 8721 PRESTEL•21 15495 

NEXT ISSUE 
ON SALE 
12th NOV 
1987 

CATALOGUE No24 
Bigger and better than ever before. 64 pages 
crammed with thousands of exciting bargains. 
Electronic components, power supplies, 
motors, fastenings, ballraces. tools, surplus 
mechanical miscellanea, plastics, PTFE and 
many more all at bargain prices. 

SEND 75p 

J A CREW CO 
Spinney Lane, Aspley Guise 
Milton Keynes MK17 8JT 

PROFESSIONAL GRADE VHF. 
FM BROADCAST EQUIPMENT 
The Galaxy range offers superb specifications 

at an economic price. We offer a special range 

of high quality transmitters, power amplifiers. 
stereo encoders. UHF repeater links, 

compressors, antennas. Powers 10w to 1kw. 

Built to high specifications at an economic 

price. Meets IBA & Full Broadcast 

specifications. 

Phone now for prices and delivery: 

Cyberscan International 

3 Eastcote View, Pinner, 

Middx HA5 1AT. Tel: 01-866 3300 

EX R.A.F. VULCAN 
SOLID STATE 

Tail warning Radar Indicator unit (Part of Red 
Steer) Last Chance to Obtain A Once 
Operational (tern £49 50 + Securicor 

BRENT ELECTRONICS 
Tel: 0472 690383 

CONQUER ELECTRONICS 
Offers a wide range of electronics, components 
and many TV and VIDEO panels (tested and 
untested) at unbelievable prices. We also stock 
TV. HiFi and VIDEO service manuals at very 

competitive prices. For more information please 
ring Woking (04862) 71897 

or write to. 

Conquer Electronics 
25 Windsor Way, Maybury, 
Woking, Surrey GU22 8DT. 

cheques payable to C CONQUER 

Selectronic 
The UK's leading suppliers of 
934MHz personal radio equipment 

203 High Street 
Canvey Island, Essex, 
Tel: 0268 691481 

(Open Mon-Sat 9-5.30) 

Amateur radio equipment also in stock 

MESON ELECTRONICS 
158 Lower Green, 

Poulton-le-Fylde, Blackpool 

Tel: (0253) 885107 

Open 930am - 1230. 1 30 - 5 30 Closed Wed d Sun 
Electronic Component Specialists. 

A wide range of electronic components. ICS capacitors. 

transistors resistors, plugs and sockets etc 

JAYCEE ELECTRONICS LTD 
JOHN GM3OPW 

20 Woodside Way, Glenrothes, 
Fife KY7 5DP IV Tel: 0592 756962 

Open Tues-Sat 9-5 

Quality secondhand equipment in stock. Full 
range of TRIO goodies Jaybeam - Microwave 

Modules - LAR 

wiwnIXID 

COUNTY 
GUIDE 

RATES 
BOXES ad sizes 
20mm x Semm single 
40mm x Semm double 

Total 
prepayment 
rates 

Ad space 
single 
double 

3 issues 
£47.00 
£94.00 

6 issues 
£88.00 

£176.00 

12 issues 
£158.00 
£316.00 

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM 

TO: Radio 8( Electronics World Sovereign House Brentwood Essex 

CM14 4SE • England (0277) 219876 

print your copy here  

NUMBER OF INSERTIONS REQUIRED 

Single County Guide 3 £47.00....j 6 £88.00 12 £158.00....E1 
Double County Guide 3 ... 6  £1 76.00.... (2 £316.00....E1 

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 tubed t to our standard conditions, available on request 

Registered No 2307667 (England) 

I  CPI 
 .J 
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Aerial Techniques 57 
AKD 52 

Bi-Pak 59 
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The and electronics magazine 

DISPLAY AD RATES 
series rates for consecutive insertions 

depth min ic width inns ad space 1 issue 3 issues 6 issues 12 Issues 

81 x 90 lispage £91.00 £86.00 £82.00 £7300 

128 x 90 or 61 x 186 1/4  page £160.00 £150.00 £145.00 £125 00 

128 x 186 or 263 x 90 1/2  page £305.00 £29000 £275.00 £245.00 

263 x 186 1 page £59000 £560.00 f530.03 £475.00 

263 x 390 double page f114000 f1070.00 £1020.00 £910.00 

COLOUR AD RATES 
colour rates 

exclude cost of separations 
series rates for consecutive insertions 

depth min a width mm ad space 1 issue 3 issues 6 issues 12 Imes 

128 x 186 or 263 x 90 

297 x 210 

1/2  page 

1 page 

£420.00 

£810.00 

£395.00 

£760.00 

£75.00 

£730.00 

£335 00 

£650.00 

ADVERTISING RATES & INFORMATION 

SPECIAL POSITIONS 

DEADLINES 
issue colour & mono proof ad 

16Jul 87  

 13 Aug 87 

10 Sep 87 

15 Oct 87 

Covers Out ide back cover 20% extra, inside covers 10% extra 
Bleed 10% extra [Bleed area = 307 x 220] 
Facing Matter 15% extra 

•Dates affected by public holidays 

mono no proof and small ad 

22.10187  

 19 Aug 87 

 16 Sep 87 

 21 Oct 87 

mono arhvork on sale tiers 

Sept 87  

Oct 87 

Nov87 

Dec 87 

24Jul 87 13Aug 87 

 21 Aug 87 10 Sept 87 

 18 Sep 87 8 Oct 87 

 23 Oct 87 12Nov87 

CONDITIONS 8t 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 of no 
further copy is received 
A 'hold ed is acceptable for maintaining your 
series rate contract This will automatically be 
inserted if no further copy is received. 
Display Ad and Small Ad series rate 
contracts are not interchangeable. 

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

COPY 
Except for County Guides copy may be changed 
monthly. 

No additional charges for typesetting or illustra-
tions (except for colour separations) 

For illustrations just send photograph or artwork 

Colour Ad rates do not include the cost of 
separations 

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

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

COMMONS 
10% discount if advertising in both Bade A 
Electronics World and Amateur Radio A voucher 
copy will be sent to Display and Colour adverbsers 
only 
Ads accepted subject to our standard conOttera, 

FOR FURTHER INFORMATION CONTACT available on request. 
Radio es Electronics World, Sovereign House, Brentwood. Essex Chlbl 4SE. 
(02771 219676 

66 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement NOVEMBER 1967 
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fl BAKERS DOZEN PACKS 
Puce per pack Is Et 00. • Order 12 you 
may choose another free. Iteres marked 
(oh) are not new but guaranteed ok. 

1 -513 amp ring main junction boxes 
2 - 5 13 amp ring main spur boxes 
5 - 3 flush electrical switches 
7 -4in flex line switches with neons 
8 - 2 80 watt brass cased elements 
9 - 2 mains transformers with 6V 1A secondaries 
10-2 mains transformers with 12V %A secondaries 
11 - 1 extension speaker cabinet for 61/2 " speaker 
12-5 octal bases for relays or valves 
13 - 12 glass reed switches 
14-4 OCP 70 photo transistors 
16-4 tape heads, 2 record. 2 erase 
17 - 1 ultrasonic transmitter and 1 ditto receiver 
18-2 15000 mfd computer grade electrolytics 
19-2 light dependent resistors 
20-5 different micro switches 
21 - 2 mains interference suppressors 
22 - 2 25 watt crossover units 2 way 
23 - 1 40 watt 3 way crossover unit 
28 - 1 6 digit counter mains voltage 
30-2 Nicad battery chargers 
31-1 key switch with key 
32-2 humidity switches 
34-96v 1 metre lengths colour-coded connecting wires 
36-2 air spaced 2 gang tuning condensors 
37-2 solid diaelectric 2 gang tuning condensors 
38 - 10 compression trimmers 
41 - 6 Rocker Switches 10 amp mains SPST 
43-5 Rocker Switches 10 amp SPDT Centre Off 
44-4 Rocker Switches 10 amp DPOT 
- 1 24 hour time switch mains operated Is.h.) 

46 - 16 hour clock timeswitch 
48 - 2 6V operated reed switch relays 
49 - 10 neon valves - make good night lights 
50-2v 12V DC or 24V AC, 4 CO relays 
51-1v 12V 2C 0 very sensitive relay 
52 - 1 12V 4C relay 
55-1 locking mechanism with 2 keys 
56 - Miniature Uniselector with circuit for electric jigsaw 
57-5 Dolls' House switches 
60-5 ferrite rods 4" 5/ 16" diameter aerials 
61 - 4 ferrite slab aerials with L & M wave coils 
62 - 4 200 ohm earpieces 
63-1 Mollard thyristor trigger module 
64 - 10 assorted knobs Y. spindles 
65-5 different themostats, mainly bi metal 
66 - Magnetic brake - stops rotation instantly 
67 - Low pressure 3 level switch 
69 - 2 25 watt pots 8 ohm 
70 - 2 25 watt pots 1000 ohm 
71 - 4 wire wound pots - 18. 33. W and 100 ohm 
73 - 4 3 watt wire wound pots 50 ohm 
77-1 time reminder adjustable 1-60 mino 
78 - 5.5 amp stud rectifiers 400V 
85 - 1 mains shaded pole motor Y.  stack - '4 shaft 
86 - 25" ah fan blades fit Y. " shaft 
87 - 2 3" plastic fan blades fit Y.  shaft 
88 - Mains motor suitable for above blades 
89 - 1 mains motor with gearbox 1 rev per 24 hours 
91 - 2 mains motors with gearbox 16 rpm 
93 - 4 11 pin moulded bases for relays 
94-5 B7G valve bases 
95-4 skirted B9A valve bases 
96 - 1 thermostat for fridge 
96-1 motorised stud switch s.h.1 
101 - 12% hours delay switch 
103 - 16v mains power supply unit 
109 - 1 4%V mains power supply unit 
105 - 15 pin flex plug and panel socket 
107 - 15" speaker size radio cabinet with handle 
109 - 10 % " spindle type volume controls 
110 - 10 slider type volume controls 
112 - 1 heating pad 200 watts mains 
114 - 1 1W amplifier Mollard 1172 
115 - 1 Wall mounting thermostat 24V 
118 - 1 Teak effect extension 5" speaker cabinet 
120 - 2 p.c.b. with 2 amp full wave and 17 other recs 
122 - 10 mtrs twin screened flex white p.v.c. outer 
132 - 2 plastic boxes with windows, ideal for interrupted 

beam switch etc 
155 - 3 varicap push button tuners with knobs 
188 - 1 plastic box, sloping metal front. 16v 95mm. average 

depth 45mm 
241 - 1 car door speaker (very flat) 6 % " 15 ohm made for 

Radiomobile 
243 - 2 speakers' 6" e 15 ohm 5 watt made for Radiomobile 
266 - 2 mains transformer 9V 'A A secondary split primary so 

OK also for 115V 
267 - 1 mains transformers 15V 1A secondary p.c.b. mounting 
330 - 2 6V 0.6V mains transformer .3a p.c.b. mounting 
350- 40 double pole leaf switches 
365 - 1 lof 660V 50hz metal cased condenser 
453 - 2 2 Y. in 60 ohm loudspeakers 
454 - 2 2%in 8 ohm loudspeakers 
463 - 1 mains operated relay with 2 sets do contacts 
464 - 2 packets resin filler/sealer with cures 
465 - 3 5A round 3 pin plugs will fit item 193 
466 - 4 7 segment 1.e.d. displays 
470 - 4 pc boards for stripping, lots of valuable parts 
480 - 1 3A double pole magnetic trip, saves repairing fuses 
498 - 4 1000u1 25V axial electrolytic capacitors 
504 - 1 Audax PM 8' speaker 15 ohm 5 watt rating 
515 - 100 4BA 1 1/2" cheesehead plated screws and 100 OBA nuts 
541 - 1 pair stereo tape head as in cassette recorder/players 
546 - 1 bridge rectifier 6COV international rectifier ref 358100 
548 - 2 battery operated relays (36v) each with 5A c/o contacts 

2 pairs 
553 - 2 lithium 3V batteries leverlasting shelf life) 

TELEPHONE BITS 
Master socket I has surge arrestor - ringing condenser etc) 
and takes B.T. plug £3.95 
Extension socket 12.95 
Dual adaptors 12 from one socket) 13.95 
Cord terminating with B.T. plug 3 metres Et 
Kit for converting old entry terminal box to new B.T. master 
socket, complete with 4 core cable, cable clips and 2 B.T. 
extension sockets £11.60 
1W mtrs 4 core telephone cable £8.50 

COMPACT FLOPPY DISC DRIVE EME-101 
The EME-101 drives a 3" disc of the new standard which 
despite its small size provides a capacity of 500k per disc, 
which is equivalent to the 3% " and 5 %" discs. We supply the 
Operators Manual and other information showing how to 
use this with popular computers: BBC. Spectrum. Amstrad 
etc. All at a special snip price of £27.50 including post and 
VAT. Data available separately £2, refundable if you purchase 
the drive. 

MULLARD UNILEX AMPLIFIERS 
We are probably the only firm in the country with these now in 
stock. Although only four watts per channel, these give superb 
reproduction. We now offer the 4 Mollard modules - i.e. Mains 
power unit IEP93021 Pre amp module 1(P9001) and two amplifier 
modules IEP90C01 all for £6.00 plus f2 postage. For prices of 
modules bought separately see TWO POUNDERS. 

CAR STARTER/CHARGER KIT 
Fiat Batteryl Don't worry you will start your car in a few minutes with 
this unit - 250 watt transformer 20 amp rectifiers, case and all parts with 
data and case £17.50 post U. 

THIS MONTH'S SNIP 
is a 2% kW tangential heater, metal box to contain it and 3 
level switch to control it. Special price f750 post paid. 

VENNER TIME SWITCH 
Mains-operated with 20 amp switch, one 
on and one off per 24 hm. repeats daily 
automatically correcting for the 
lengthening or shortening day. An 
expensive time switch but you can have it 
for only £2.95 without case, metal 
case - C2.95. 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 
Guaranteed 12 months. is E2.30 

12 volt MOTORS BY SMITHS 
Made for use in cars. etc these are 
very powerful and easily reversible 
Size 3Yr " long by 3" dia. 
They have a good length of Y." 
spindle - 110 hp E3.45 
1 8 hp 11.75. 1 6 hp E7.50 SOUND TO LIGHT UNIT 

'MP 

Complete kit of parts for 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 'I." sockets and three panel mounting fuse holders provide 
hyristor protection. A four pin plug and socket facilitate ease of 
connecting lamps. Special price is £14.95 in kit form.. 

9" MONITOR 
Ideal to work with computer or video camera uses Philips 
black and white tube ref M24 /306W. Which tube is implosion 
and X-Ray radiation protected. VDU is brand new and has a 
time base and ENT circuitry. Requires only a 16V dc supply 
to set it going. It's made up in a lacquered metal framework 
but has open sides so should be cased. The VDU comes 
complete with circuit diagram and has been line tested and 
has our six months guarantee. Offered at a lot less than 
some firms are asking for the tube alone. only £16 plus £3 
post. 

LIGHT BOX 
This when completed measures approximately 15" 14". The light 
source is the Philips fluorescent 'W' tube. Above the light a sheet 
of fibreglass and through this should be sufficient light to enable 
you to follow the circuit on fibreglass PCBs. Price for the 
complete kit, that is the box, choke, starter, tube and switch, and 
fibreglass is £5 plus £2 post, order ref 5P69. 

TANGENTIAL HEATERS 
We again have very good stocks of these quiet runnng instant 
heat units. They require only a simple case, or could easily be 
fitted into the bottom of a kitchen unit or book case etc. At 
present we have stocks of 1.2kw, 2kw, 2.5kw. and 3kw. Prices are 
£5 each for the first 3. and £6.95 for the 3k. Add post E1.50 per 
heater if not collecting. 
CONTROL SWITCH enabling full heat, half heat or cold blow, 
with connection diagram. 50p for 2kw, 75p for 3kw. 

FANS Et BLOWERS 
5" E5 + E1.25 post. 6" (6 + [1.50 post 
4v 4" Muffin equipment cooling fan 115V £2.00 
4" x 4" Muffin equipment cooling fan 230/240V £5.00 
9" Extractor or blower 115V supplied with 230 to 115V adaptor 
£9.50 + f2 post. 
All above are ex computers but guaranteed 12 months. 
10" 3" Tangential Blower. New. Very quiet - supplied with 230 to 
115V adaptor on use two in series to give long blow 12.00 + El.50 
post or £4.00 u. E2 .W post for two 

TELEPHONE LEAD 
3 mtrs long terminating one end with new BT, flat plug and the 
other end with 4 correctly coloured coded wires to fit to phone or 
appliance. Replaces the lead on old phone making it suitable for 
new BT socket. Price £1 ref BD552 or 3 for £2 ref 2P164. 

POWERFUL IONISER 
Generates approx. 10 times more IONS than the (TI and 
similar circuits. Will refresh your home. office, shop, work 
room etc. Makes you feel better and work harder - a 
complete mains operated kit, case included. £1.50+ f2 P&P. 

J Et N BULL ELECTRICAL 
Dept. R.E., 250 PORTLAND ROAD, HOVE, 

BRIGHTON. SUSSEX BN3 501 
MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders 
under £20 add £1 service charge. Monthly account orders 
accepted from schools and public companies. Access te B/card 
orders accepted. Brighton 10273) 734648 or 203500. 

NEW ITEMS 
Some of the many described in our current list which you will receive ... 4 with your parcel 

f2 POUNDERS* • 2P120 1 combined clockwork switch and thermostat for boiler 'ill 
control 

2P122 - 1 30a rotary switch, surface mounting with pointer knob 
2P123 - 1 25e rotary switch, surface mounting. cover engraved. high. 

medium low and off 
2P124 - 1 28ky 001 mf 0 block condensor 
2P127 - 1 30a bridge rectifier assembly on heat sinks 
2P129 - 1 lOrpm motor 115V so supplied with adaptor for 230V 
2P131 - 1 Crouzet motor 230V fits the Crouzet gearbox 
2P132 - 1 ceiling heat•stat for fire warning or protection 
2P133 - 1 Circuit breaker 20a. Crabtree ref C50 
2P134 - 1 9V 50OrnA psu, plugs into 13a socket 
2P135 - 10m 10 conductor intercom cable 
2P136 - 1 2'h kw element made for tangential blowers 
2P137 - 1 Thermo couple. stainless steel tipped for measuring internal 

heat 
2P138 - 1 Mains transformer 200-0-20V la upright mounting 
2P141 - 1 rechargeable battery D sino 14 AHI solder tag ended 
2P142 - 10m 4 pair intercom cable White PVC outer 
20144 - 1 mains operated relay with 0. 8a c/ o contacts 
2P145 - 1 10.000 uf 70V :Lc. smoothing capacitor 
2P146 - 1 7.800 uf 150C d. c. smoothing capacitor 
2P148 - 1 Technical information on 3' FDD refundable if you buy fdd 
2Pl49 - 5 dill battery operated model motors 
2P150 - 1 PSU chassis with all components for 24V 2A d.c. unwired 
2P151 - 1 Metal box 14'h . 14. 4 with lid add £2.00 post 
2P152 - 1 Motor start capacitor 80uf 250V 
2P153 - 1 Two station intercom unused but line reject 
2P154a - 1 Nicad charger - plug into 13e socket 52V 7UA output 
2P154b - 1 Nicad charger - plug into 13e socket 6V 9VA output 
2P155 - 1 Mains transformer giving 16. 17, 18 h 20V 60W 
2P158 - 1 Oven thermostat with temp calibrated knob 
2P159 - 19V Mom cased with mains lead and output lead 
2P160 - 1 13a plug adaptor fused takes 3 .3a plugs 
2P161 - 16" diagonal side cutters 
2P162 - 1 Stereo Matrix PCB mounting deernphasis 035 
2P163 1 AC Working capacitor 12uf 660V AC or 1500V dc 
2P164 - 3 Phone leads 3 mtrs long tags one end B 7 plug other end 

f3 POUNDERS* 
3P7 - 1 DC voltage, doubler or haber for 12V to 24V 12 to 6V 24 to 12V 
3n - 1 24hr time switch Sangamo. new condition Guaranteed 1 year 
3P9 - 12V 50OrnA psu plugs in 13a socket regulated 
3P10 - 1 Mains transformer 50V 2A with e 3 pilot light winding. 

upright mounting, fully shrouded plus £1 post 
3P13 - 1 Noise filter to fit in mains lead of appliance up to 25a 
3P15 - 1 waterproof case will take 150 watt transformer 
3P16 - 1 signal box. 3 lamps on face plate of metal box size 5 Yi . 3Yi 
3P17 - 1 choke and starter to work 8" fluorescent tube at 125W 
3P18 - 1 22V 3a mains transformer with bridge root fitted on top panel 
3P20 - 1115a ammeter 3'h ac/dc ex equipment 
3P21 - 1 power factor correction condenser 35uf 350ac 
3P22 - 1 200va - auto transformer 230 to 115V torroidal encapsulated 

El 50 post 
3P23 - 1 36V-0-360 tapped 20V-0-20V 100va 
3P24 - 1 3" floppy disc for Amstrad etc 
3P25 17' Electricians pliers 

f4 POUNDERS* 
4P12 - 50m low loss co-ax 75ohm • El post 
4P13 - 3 Horstmann time and set switches 15amp 
4P14 - 1 150w mains transformer "c" core 43V 3.5A secondary 
4P15 - 1 powerful motor 2" stack fitted with gearbox final speed 

6Ctrprn mains op eeeee d. could operate door opener etc. 
4P17 - 1 Uniselector 3 pole 25W. 50V coil standard size 
4P18 - 1 Volt meter with digital display IDIGIVISOR1 
4P19 - 1 12V dc motor will fit to gearbox 4P20 
4P20 - 1 Geartrain giving speed reduction 

£5 POUNDERS* 
5P86 1 Transformer upright mounting 230/240V primary 2 .100 la 

secondary 
5P88 - 1 Transformer in waterproof metal box 24V SA add 12 post 
5P89 - 14 bank heating element each 2kw ideal convector heater 
5P90 - 1 18" long tangential blower with motor at one end 
5P91 - 1 14" blower, motor in middle 
5P92 - 10m Audio cuan double screened 75ohrn super low loss for TV 
5P93 - 16" Alarm hell 24V dc or ac 
5P94 - 1 Current transformer 14V out with la dc input 
5F"35 - 1 Vintage photo cell 
5P97 - 1 Impedance matching transformer 0-4-5-8-160 ohm 100 add 

E1.50 post 
5P9Ba - 1 0•90a ammeter for mounting outside control panel 
51,913b - 1 0-180a ammeter for mounting outside control panel 
5P99 - 1 Mains operated blower centrifugal output size app. 5' . 1 'h ' 
5P100 - 1 Mains splitter 45a switch 3v 15e fused circuits 
5P101 • 1 Model motor 1 rpm from 6V reversible 

£7 POUNDERS* 
7P1 1 Instant heat solder gun - mains with renewable tip and job 

light 

£8 POUNDERS* 
8P1 - 1 Charger transf ormer 10a upright mounting 230/240 primary 

16v 10e secondary 
8P2 • 16" underdome alarmbell suitable for a fire alarm or burglar 

alarm mains operated. 
8P3 - 1 heat sink big powerful so ideal for power transmitter 
8P5 - 1 Yi hp motor 900 rpm capacitor run 
8P6 - 1 24hr time switch - 2 on offs 16a c/o contacts 3". 3" • 11/4 " 
EIP7 - 1 Silent sentinel invisible ray kit 
8P8 1 Papst fan 3//c Vir 1'h 230V metal bodied 

£10 POUNDERS* 
10P13 - 1 reversible motor with gearbox 104 rpm Parvalux 
10P14 1 100a time switch 1 oniciff per 24hr extra triggers CI per pair 
10P15 - 1 Max demand meter 225 an mains 
10P16 - 1 powerful air mover 2 small type blowers with motor in middle 
10P18 - 1 mains operated klaxon 
10P19 - 1 12V alarm bell really loud, mains operated, in iron case • C5 

post 
101922 - 1 sensitive volt meter relay 
10P23 - 1 fruit machine heart 3 fruit wheels each stepper motor 

operated add C3 post 
10P24 - 1 bigipanel meter face size OA . 2% 200u4 movement scaled 

1-10 
10P26 - 1 "Secretary" phone auto-dialer complete untested sold as 

such 
10P29 - 1 12V engine cooling fan 
10P30 - 1 instrument psu on pcb has 4 outputs .12V/.5V 6A/12V .5A/5V 

.5A 
10P31 - 1 7 day time switch 16a c/o contacts sep switches for each day 
101,32 - 1 68 rpm 1/6th hp motor reversible 

£15 POUNDERS* 
15P1 - 1 kit for 115W hi fi amp 
15P2 • 1 kit for psu to supply one or two 15P1 amps 
15P3 - 1 time switch battery or mains operated - 10e c/o contacts. 7 

day programmable has 3611r reserve 

f25 POUNDERS* 
25P1 - 1 1500 PSI hydraulic pump 240 dc motor, made for operating 

aircraft undercarriage etc. 

LIGHT CHASER KIT motor driven switch 
bank with connection diagram, used in 
connection with 4 sets of xmas lights 
makes a very eye catching display for 

home, shop or disco, only ref 5P56. 



ELMASEr INSTRUMENT CASE 
300x133x217mm deep  £10.00 ea (C2.20) 

REGULATORS 
LM317T Plastic 70220 variable   C 1 
LM317 Metal  C2.20 
7812 Metal 12v IA  C1.00 
7805/12/15/24 plastic  50p 100 27p 
7905/12/15/24 plastic  50p 100 + 27p 
CA3085 TO99 Variable regulator  £1 
LM338 5A variable C5 

COMPUTER ICS 
68008 Processor Ex-Equip  C5 
27256-30 ex-eq pt  C2.50 
2764-30 USED  C2 
2716-45 USED C2 100-,C1.50 
1702 EPROM ex equip C5.00 
2732-45 USED C2 100+C1.50 
2114 EX EOPT6Op 4116 EX EOPT 70p 
6264LP15 8K static ram  C2.80 
6116-3 (TC5517AP)  CI .50 
4416 RAM  C3.50 

SURFACE MOUNTED 
TRANSISTORS 
BCW30 BCW31 BCW72 NTAV70 1s2836 min 50/type 
 100/C2.50 

POWER TRANSIMRS 
2N3055H RCA House numbered 5/C2 
2SC1520 sim BF259 3/CI 100/C22 
TIP141, 142, £1 ea, TIP112, 125, 42B  2/£1 
TIP35B £1.30 TIP35C  £1.50 

SE9302 100V 10A DARL SIM TIP121  2/C1 
2N3055 Ex eqpt tested 4/CI 
Plastic 3055 or 2955 equiv 50p  100/C35 
2N3773 NPN 25A 160V £1 80 10/C15 

QUARTZ HALOGEN LAMPS 
A1/216 24v 158w C2.25 
H1 12v 55w (car spot)  £1.50 

MISCELLANEOUS 
D.I.L. Switches 10 Way C1 8 Way 80p. 4/5/6 Way 50p 
180 Volt 1 watt ZENERS ALSO 12V 20/C1 
Minatureco-axail cable RG316U C0.50/metre 
Olivetti logos calculator keyboard (27) key plus 12 Digit 
flourescent display on driver boad (ie calculator less case, 
transformer and printer)  £1.30 
Plastic Equipment case 9x6x1.25" with front and rear 
panels containing PCB with eprom 2764 -30 and ICS 7417 
LS30 LS32 LS74 LS367 LM311 7805 Reg, 9 way D plug, push 
button switch, din socket C1.90 
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 
STC 47WBO5T 2/C1 
OMRON RELAY 3.6volt coil 2p c/o contacts marked 
G4D-287P-BT2 2/C1 
MINIATURE CO-AX FREE PLUG RS 456-071 2/£1 
MINIATURE CO-AX FREE SKT RS 456-273 
 2/C1.50 
STRAIN GAUGES 40 ohm Foil type polyester backed balco 
grid alloy £1.50 ea 10+ C1 
DIL REED RELAY 2 POLE n/o CONTACTS 
 CI 

Zettler 24v 2p c/o relay 30x20x12mm sim. RS 348-649 
 £1.50100+ C1 
ELECTRET MICROPHONE INSERT C0.00 
Linear Hall effect rc Micro Switch no 613 SS4 sim RS 
304-267 
 £2.50 100+ £1.50 
Hall Effect IC UGS3040 + MAGNET C1.00 
OSCILLOSCOPE PROBE SWITCHED X1X10 C10 
CHEAP PHONO PLUGS 100/C2 1000/C18 

4/C1 1 pole 12 way rotary switch  
AUDIO ICS LM380 LM386 C1 ea 
555 Timer 5/£1 741 Op AMP 5/£1 
COAX PLUGS nice ones 4/CI 
4 x 4 MEMBRANE KEYBOARD £1.50 
15.000uF 40V SPRAGUE 36D £2.50 (£1.25) 
INDUCTOR 20uH 1.5A 5/CI 
NEW BT PLUG + LEAD   C1.50 

1.25" PANEL FUSEHOLDERS 5/CI 
CHROMED HINGES 14.5x 1" OPEN £1 ea 
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/C1 
STEREO CASSETTE HEAD C2 
MONO CASS. HEAD CI ERASE HEAD 50p 
THERMAL CUT OUTS 50 7785 120C C1 ea 
THERMAL FUSE 121C 240V 15A 5/C1 
TRANSISTOR MOUNTING PADS TO-5fT0-18 C3/1000 
TO-3 TRANSISTOR COVERS 10/C1 
ST 30/C1 ICK ON CABINET FEET  
PCB PINS FIT 0.1" VERO 200/C1 
TO-220 micas + bushes 
TO-3 micas + bushes  
Kynar wire wrapping wire  
PTFE min screen cable 
Large heat shrink sleeving pack  
CERAMIC FILTERS 6M/9M/10.7M 50p 100/E20 
TOKIN MAINS RFI FILTER 250v 15A £3 
IEC chassis plug rfi filter 10A C3 
Potentiometers short spindles values 2k5 10k 25k 1M 2M5 

5/C1 new value  
4/C1 500k lin 500k log  

40Khz ULTRASONIC TRANSDUCERS EX-EOPT NO 
DATA C1/pr 
PLESSEY INVERTER TRANSFORMER 11.5-0-11 5V to 
240v 200VA CO (£3) 

Large Oty Available 240 to 115v step down transformers 
lkVA C13carr C3 

DIODES& RECTIFIERS 
1N4148  
1N4004/SD4 lA 300V  
1N5401 3A 100V  
BA158 IA 400V fast recovery  
BA159 1A 1000V fast recovery  
120v 35A stud  
12FLO 12A 200V small stud 4/£1.50 100/£25 
BY127 1200V 1.2A  10/C1 
BY254 800v 3A 8/£1 
BY255 1300v 3A 6/C1 
6A 100V Similar MR751 4/C1 
VM88 800mA 100VDIL b/REC 5/£1 
1A 800v bridge rectifier 4/C1 
4A 100V bridge 3/C1 
6A 100v bridge 50p 
10A 200v bridge  C1.50 
25A 200v bridge £2 ea 10/C18 
25A 400v bridge £2.50 10/C22 

SCRs 
2P4M equiv C106D 3/C1 100/C20 
MCR71-6 10A 600v SCR C1 
35A 600v stud C2 
TICV106D .8A 400v SCR 3/£1  100/C15 
MEU21 Prog. unijunction 3/£1 

TRIACS diacs 25p 
NEC Triac ACO8F 600V TO 220  5/£2 100/£30 
NEC Triac 150L Tab TO220 6A 400V 2/C1 
ACOV8FGM 800mA 400V TO92 TRAC 3/£1 
Diacs 4/CI 
TXAL225 8A 400V 5mA gate 2/£1  100/£35 
TRAL 2230D 30A 400V isolated stud £4 each 

CONNECTORS 
Centronics 36way IDC plug £4 10+ £3.0 5 
Centronics 36way I DC skt C4 
Centronics 36way plug (solder type) C410 
USED Centronics 36W plug & socket C3 
'D' 9-way £1; 15-way £1.50; 25-way C2 
37-way £2; 50-way £3.50; covers 50p ea 

WIRE WOUND RESIsToRS 
W21 or Sim 2.5W 10 of one value C1 
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 lOR 12R 15R 18R 2OR 
22R 27R 33R 36R 47R 56R 62R 91R 100R 120R 180R 390R 
43OR 56OR 68OR 82OR 910R 1K15 1K2 1K5 1K8 2K4 2K7 3K3 
3K0 5K0 10K RO5 (50 milii-ohm) 1% 3W 4 for C1 
W22 or Sim 6W 7 of one value CI 
R47 R62 1R0 1R5 1R8 3R3 6R8 9R1 lOR 12R 2OR 24R 27R 33R 
51R 56R 62R 68R 100R 120R 180R 220R 270R 390R 560R 
620R 910R 1K0 1K2 1K5 1K8 2K7 3K3 3K9 4K7 8K2 10K 15K 

 10/50p 100/C2 
20/C1 
2oz C1 
10m/C1 

C2 

100/C1.50 
100/C3 
10/C1 

100/C3 
100/C4 

115p 

KEYTRONICS 
MAIL ORDER ONLY 

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

TELEPHONE: 0279 505543 ADD 1 5°/0 VAT 1'0 ToirAL 

ELECTRONIC COMPONENT'S BOUGHT FOR CASH 

16K 20K 
W23 or Sim 9W 6 of one value C1 
R22 R47 1R0 1R1 15R 56R 62R 68R 100R 120R 180R 220R 300R 
39OR 680R 1K0 1K5 5K1 10K 
W24 or Sim 12W 4 of one value VI 
R50 1R0 2R0 6R8 9R1 lOR 18R 22R 27R 56R 68R 75R 82R 103R 
15OR 180R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K 

PHOTO DEVICES 
Slotted opto-switch OPCOA OPB815 £1.30 
2N5777  50p only 
TIL81 TO18 Photo transistor C1 
TIL38 Infra red LED 5/C1 
OP 12252 Opto isolator 50p 
Photo diode 50p 6/C2 
MEL12 (Photo darlington base n/c) 50p 
RPY58A LDR 50p ORP12 LDR 70p 
LEDs RED 3mm or 5mm 12/£1 100/C8 
GREEN or YELLOW 3 or 5mm 10/£1  100/C8.50 
FLASHING RED OR GREEN LED 5mm 50p 100/C35 

SUB MIN PRESETS 
HORIZONTAL 
1K 4K7 10K 22K 47K 1M 10M 15/C1 100 C5 

URNMULTI 
T PRESErS 
1OR 2OR 100R 200R 25OR 50OR 60p 
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2 

socKErs 
6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1: 
22/24/28 pin 4/£1 40 pin 30p 

TRINIMERCAPACI-roRS 5/50p 
Grey 1.5 to 6.5pF Grey larger type 2 to 25pF purple 3pF to 
50pF 
Transistors 2N4427 60p 
Feed Thru Ceramic Caps 1000pF  10/E1 

SOLID STATE FtELAYS NEVi 10A 
250v AC 
Zero voltage switching 
Control voltage 8-28v DC C2.50 
40A 250V AC Solid State relays  El 8 

POLYESTER/POLYCARB 
CAPS 
1n/3n3/5n6/8n2/10n 1%63v lOmm  100/C6 
1On/15n/22n/33/47n/68n 10mm rad 
 100/f3.50 
1uF 250V Mullard/Siemens AX 10/C1 100/C8 

100N 250V radial tOmm 100/£3  
2µ2 160v rad 22mm 100/C10 
470n 250v AC X rated rad  4/C1 
33n/47n 250v AC X rated rad 15mm  10/C1.00 
1p 600V Mixed dielectric »pea 
Paper cap, luF 700V ideal for electronic ignition 

 VI.00 

BEAD 
THERMISTORS 
GLASS BEAD NTC Res (” 20'c 80p 
25OR 1K2 50K 220K 1M4 

BElur rANTALUM CAPS 
8 25V 47u 3V 12/£1  100/C13 
2u2 20V 8/£1    100/C8 

MONOLOTHIC CERAMIC 
CAPS 
10n 50V 2.5mm 100/£4.50 
100n 50v 2.5mm or 5mm 100/C8 
100N 50V axial Shortleads  100/£3 
lON 50V 100/C4 1000/C35 
100N 50V dil package 0.3" rad 100/C10 
lON 50V dil package 0.3" rad.£4/100 
 C35/1k 

STEPPER MOTOR 4 PHASE 2 9v 
VIINDINGS 
£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) 


