PRODUCT NEWS

GEC Telecommunications
has announced the release of
the iatest 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 datainter-
face.

Modem 9629's advanced

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,

digital signal processing Coventry CV3 1HJ.
receiver includes adaptive Tel: (0203) 446331.
MATHCAD OFFER MathCAD requires an iBM

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 tothe introduction of a
free ‘mini MathCAD' system.

The mini MathCAD system
isfunctionally the same as the
full MathCAD system with
restrictions only being placed
on printing, storing and the
size of documents. Like the
futt 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.

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.

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£19.99on

. tape and £21.99 on disc.

CADsofft,

18 Ley Crescent,
Astley,

Tyldesley,
Manchester M29 78BD.

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-
piter, have launched a high
quality, low priced Games
Toolkit for £29.95.

It inciudes three ready to
play games (Chess, Backgam-
mon and the strategy game,
Wari) 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. .

Zorlanhd Ltd,

65-66 Woodrow,
London SE18 5DH.
Tel: 01-854 1194.

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 |l 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 controlier 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.

GEC'srange 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
75bit/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 forterminalsunable
to operate at split speeds.
When operated from a ‘dumb’
terminal, the Datachat 12238
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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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.

Leeway now offer a com-
plete service for ail 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,

piotters 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.

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 siot
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.

Ithas 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,
atllowing 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 ¢re-
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 Speciaities 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% x 7% x 1'% inches and
costs £49.50.

Global Specialties,
Shire Hill Industrial
Estate,

Saffron Walden,
Essex

CB11 3AQ.

Tel: (0799) 21682.

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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Rendar now stocks a range
of low cost high performance
power supply units manufac-

tured by

Limited.
High efficiency PCB-moun-

ting converters offer low rip-

Alpha-Repeater

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 fult 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 costlabora-
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 rippie 3kV output.

Rendar Ltd,

Durban Road,

South Berstead,

Bognor Regis,

West Sussex PO22 9RL.
Tel: (0243) 825811.

ROLL KIT
Cooper Tools has

introduced aversatile 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 PTVO1.

The  Ferguson  PTVO1,
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 PTVO1 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 amains
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.

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 controis. 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 controis are posi-
tioned above the screen on
the top right-hand side
beneath a neatly conceaied
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

EN1 1UL.

Tel: 01-363 5353.

10 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

'World Radio Histo

NOVEMBER 1987




For Tomorrow’s Radio Technology

TODAY

HANDHELDS

Extended RX coverage availab'e call for details

YAESU FT727R 2 5W (5W) DUAL BANDER CW CHRGR £39500
“YAESU FT23RANB10 2 SW (SW) 2MTRS C w CHRGR 9

“YAL LI FT/3RENBIO 2 5V (7% 11 ) ; 25R40
YAESU FT209R/FNB3 3.7W 2MTRS C/W CHRGR/CASE  £199.00
1C oE QUALITY 2 5W% (2% 0
“IC_ M MICRO 2E MINI2 5W MTR C 3G 00
CTE 1600 (VY SIM IC2E) 2 5W 2MTR CW CHRGR £16500
KENPRO KT400EE 2 5W 70CM CIW CHRGR £199.00
"KENPRO KT220EE 2 5W (SW) 2MTRLCD CW CHAGR £19900
KENWOOD/TRIO TH21E 2W 2MTRS (WHILE STOCKS LAST)  £139.00
PORTABLES

FTE90RMK2 2 5W MULTIMODE JOIN IN THE FUN! £399 00
FT690RMK2 AS ABOVE C'W NICADS AND CHARGER £42500
FT2809/MK2 2 SW MULTIMODE IMPROVED RECEIVER 500
FT2309MK2 AS ABOVE CW NICADS AND CHARGER £42900
FT290R/MK1 2MTR MULTIMODE SPECIAL PRICE £319.00
MOBILES

“YAESU FT211E 45W 2MTR NEW SUPER MOBILE FREE

SUN 5.8 MOBILE ANTENNA CAW SO239 GMOUNT £299 00
*ICOM IC28E 25W SUPER MINI MOBILE FREE SUN

5/8 50239 GUTTERMOND ASSY+EXT LOUDSPEAKER £359.00
NEW LICENCEES CALL FOR SPECIAL DEALS R RELRE’

BASE STATIONS =—

IMPROVED YAESU FT767 RWC/MK2 HF-UHF BASE STATION

INTERNATIONAL MODEL 877R AIR-BAND RECEIVERS

This new tuneable recewver Cove 4 Mhz at

well as CB n three bands and 15 a cost effective

aternabve to handheld scanners The recewer 1S

fited with a Hetcal antenna and has good

performance for a radio with this coverage It 1s

deal for monitoring Arr Band, the two-melre and

PMR/Marine bands as well as Band 2 FM Broad

cast A squelch control 15 also provided Twe

versions are currently available

Model 877R for use with Dry cetis 39 50

Made! 877R c/w nicads and charger £49 50

DEALERS CALL FOR TRADE PRICES P&P £2 ¢ -

A e—

\ v

ANTENNAS & ACCESSORIES

ICOM AH7000 SUPER DISCONE 25-1300MHZ INC POST £79.00
NEW RAYCOM AIR BAND DISCONE 118-170 MHZ 6 ELEMENTS £12.50

RAY COM DISCONE 60-600 MHZ 8 ELEMENTS 50239 SOCKET

SUN MOBILE 5/8 50239 C/W $0239 MOULDED LEAD/G/MOUNT
G5RV 1/2 SIZE HF MULTIBAND HF ANTENNA (INC POST)

GRS5RV FULL SIZE MULTIBAND HE ANTENNA (INC POST)
G5KW/W3DZZ 7.1MHZ TRAP DIPOLE ASSY. SO239/COAX FED
G5KW/W3DZZ 7.1MHZ MULTIBAND AS ABOVE, BALANCED FED
GSKW/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

press. However, prices subject to change without prior notice, E&OE
Most other products advertised in this magazine are available.

valsy

\/

FT767GX MK2/RWC

SCANNERS=

YAESU FRGY600/RWC

overnment oe|

WCMK 60-0BMHZ I

SUFRC \ OVE( £465
YAESU FRGS600 RWC MK2 60 950MHZ N CONNECTQ £495
A\ 38600 RWC MK3 100KHZ-450MHZ MULTIMODE £59500
NEW YAESUFRG9600 RWC/MKS 100KHZ-950Mi N £625.00 NEW

¥ MKIAH7000 GSRVIPA4C
AND A D

~——RAYCOM PRODUCTS:

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

A ne lite nicad packs imported

e af professit Duly o
omthe USA avalabie excuswety al RWC
10AF 10V 800 mAH LONG LIFE, ICOMEQUIV BPS/8 £5500
12AF 12V 600 mAH LONG LIFE, ICOM EQUIVALENT BP7 £52 50
s for use N iCCM BC 304 R RAYCOM NC580)
ip top 10x Nicads for a cost
e replacerment for p BP7 e 1S ample room for a
k a1s £8 50 AA NICADS tayged 1 2V 500mA Nicad
C580 D pe Nicads

HBOMA 14hr chargé £39 50

\ -

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 bi-weekly
computerized used equipment list and
special offers list.
Send a large SAE for copies.

ALL USED EQUIPMENT CARRIES
3MONTH WARRANTY

RWC MOD KITS, ANNOUNCEMENT

We apologize 1o customers waitng for var

SANYO LC7137 SYNTHESIZER C

LCUDNT CB-10MTRS FT757GX MK1 FAST
TUNING MOD, STORNO CQM713 PMR-2MTR
KIT. PYE ) iZ KIT call for

technical ¢

Y WITHERS COMMUNICATIONS LTD

Manufacturers, Importers and Suppliers of World Famous Communications Products

584 HAGLEY ROAD WEST, OLDBURY, WEST MIDLANDS B68 0BS
021-421 8201/2/3. VODAFONE 0836 504587. PRESTEL MBX 214218216 FAX 021421 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
further details and information. We do NOT advertise products that are not normal stock ttems All prices correct at ime of going to

Y WE WILL MATCH OR IMPROVE ANY GENUINE ADVERTISED PRICE %

® AET R irmlua
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Safety in the shack

Some of the constructional projects
featured refer to additions or
modifications to equipment, please
note that such alterations may prevent
the item from being used in its
intended - role, and also that its

guarantee may be invalidated.

mn building any constructional
project, bear in mind that sometimes
high voltages are involved. Avoid even
the slightest, risk - safety in the shack
please, at all times.

Whilst every care s taken when ccepli
dmmhn cannot wug
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PROD

CT 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

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.

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.

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 1ns for channels 1/2 to
channels 3/4.

The CS-2110 has amaximum
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.
Aiternate 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 dispilay.
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
modutation), 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 54 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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The GFC-8100G is a new
microprocessor controlled,
high resolution frequency
counter. Made in Taiwan by
GW Instrumentation, the
counter is available from
Flight Eiectronics.

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 puises 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

useful

for measuring and
verifying signal frequencies,
for puise counting and as a
tachometer or a timer.

The cost of the instrument

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

book and guarantee.

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

Gould hasintroduced anew
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-
channe!l 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, liford,

Essex 1G6 3UE.

[ COUNTER/TIMERS |

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). An8-digitred LED display
features additional annun-
ciators for external standard,
gate, overflow MHz/us,
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.

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, mulitimeters,
multiplexers and power sup-
plies.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs EE17 4BG.

Tel: (0480) 63570.

Don’t miss all the
latest information
on new products
each monthin
these columns —
takeouta
subscription using
the form on page 15.
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BC116A 0.50 BDI15  0.30 BFigs 0.28 BUI24  1.25 T6020V 045 ol ier g'on | IHSSR For Amstrad/Saisho/Triumph 35.00 AC/SIPEN Dy 4.50
BC117 0.9 BDI24P 059  BF194 011 BUI2S  1.25 T6036V  0.55 50c, 170y 290 | PS38S For Sony SLC56 7 etc 35.00 ! 063 1.20
BC119 0.24 BDI31  0.42 BF195 0.41 BUI26  1.60 T900V 0.55 5C1y73 1.8 PS38T For Toshiba g:-ﬁ AC5 PEN 4.850 | DA41 22.50
BC125 0.25 BD132 0.42 BF197 0.11 BU204 188 TNV 0.75 554307 478 ;54825 ;ov gzny gL(ég/ogo etc R ) AC/VP1 4.50 | DA42 17.50
BC139BC 0.20 BD133  0.40  BF198  0.96 BU20S  1.30 TINISY 298 Lol o0 o'gg pﬁﬁ”.s For Sony SLCA/C etc 8700 AC/TH1 4.00 | DA%  4.50
BC140 031 BDIS 030  BFI93 014 BU208  1.39 TRMV 215 50,004 250 (i vanee : :Sg‘z soi7s) § [DA100 423100
BC141  0.25 BD13 0.30 BF200 0.40 BU20BA 1.52 T9038V  3.95 ¥ l
BCU2 021 BOW 032 BCM0 020 BUGD 1.8 THYISE0 223 ocies g | VIDEO BELT KITS | Az 3900 | oA oles
N 1 .30 F24 ) 1.20 THY15/85 2.25 T i g
gg::gs 012 S{,’.;‘S 032  BEMS 030 ggggs 150 TIP2s 040 2oC1678 130 | AkevS9300019500/9600 2,78 | NationaiPanasuin {35000 | ANt 14.00 .
BC148A 000 ADIO 030  BF2S6LC 0.35 BUAT  1.24 TIP2C  0.42 2oci®S 378 | Amstrad 7000/Saisho 375 | ARP12  2.50
y . X g Y 25C1953 0.95 | Triyumph 000000000 498N112150 | NatonalPanasonic NV7000 | ARP3¢  1.28 L X
BC1488 0.00 BOM4  1.10  BF257 028 BU40B  1.80 TIPXC 043 25C1057 0580 | oo aves e 2 | 3
BCl49  0.09 BDISOC 0.20  BF259  0.28 BUSO0 228 TIPAIC 0.55 cCioco 1.98 | Farguson 3V22/IVC d O CnrrenT ’ [ Aes3 :
BC153 030 RADIS9 0.5 BF271 028 BUS0BA 1.05 TIP32C 042 J5cicnc 1m0 | HAIE0I600 2008 | NVB500/8610/8520 3.75 i 230 :
BC157 042 BDIG0 1.0 BF271 020 BUSXH  1.90 TIPC 095 5l 478 | FargusondV2WIVC HR7TO0 Sanyo VIC5000 1.50 sioalll d
BC19 0.09 BDIG6 0.5 BF273 018 BUBD?  2.25 TIP34B 095 50co0o0 4on 1.50 | SanyoVTCs300 175 2700 y
BCI61  0.58 BD179 072 BF35 035 BUY20 215 TIPUIA 045 o500 45 | Ferguson3V20/UvVC MRT200 SanyoVTC5500 2,78 :
BC1708 0.15 gD182 0,70 BFI6  0.34 BUYEIB 1.70 TIPAIC 043 ,chn0) o'as 78 | SanyoVTC9300 3.7s :
RCI71  0.00 D20t 0.83  BFI37  0.20 BUY7! 2.50 TIP42C 047 5035000 98 | Ferquson3vas JVCHR7650 Sanyo VTC9300P 3.90 i
BCI7tA 0.10 BD22 0.5 BF8  0.32 BUVAI 250 TIP47  0.85 ccsce 3o 2.78 | Sharp6300 3.50 ¥
BC1/718 0.10 BD203 0.78 BF355 0.37 MJ3000 1.98 TIP48 0.5 25C2314  0.80 JVC HR13330/3600 2.78 Sharp 7300 3.50 0.80
BCI72 010 BD24 0.70 BF362 " 0.38 MJEIO 040 TIPSO  0.85 5Cri7y o3¢ | HitachiVT11/33 2,75 | Sharp8300 3.50 1.28
BCI728 0.10 BD222 0.46  BF363  0.88 MJE0 0.75 TIP120  0.80 ,ccaap o8 | HitachiVT5000 2.95 | Sharp9300 3.50 1.25
BCI72C 010 8023 0.89  BF371 025 MJES20 0.48 TIP125  0.85 [crcoa: g.sg | HitachiVT8000 1.25 | SonyCe 2.7 8.50
BCt738 0.10 BD22S 0.48 BF394 0.19 MJE2955 0.9 TIP142 1.75  25D325E 1.e8 | Natona!l Panasomc SonyC7 3.50 1.20
aC174A 0.09 BD232  0.38 Br422 032 MPSA13 0.29 TIP146  2.75 5559 o.ss | NV300:333/340 2.9 Sony T9 2~35 0.90
BC77 0.15 BD233 0.35 BF423 0.25 MPSA92 0.30 TiP163 2.95 25K33 0.55 National Panasonic NV20008 Sony SL30008 3.78 0.56
BCI7 095 50236 o4 BF4ST 032 MRAFZ 405 TIPo9ss 080 15i0sn 180 | ayonaip — ?::K?’:%/BOBO ios :::g
. BFas8 0,36  MRAF450A Y b ational Panasonic l E
PELZCID BF467 .88 13.95 Tia oag SKW 098 Toshiba 9600 1.50 2.30

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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e [A] P.M. COMPONENTS LTD P

PHONE SELECTRON HOUSE 966371

0474 60521 - SPRINGHEAD ENTERPRISE PARK, SPRINGHEAD ROAD JOS PM
3 LINES GRAVESEND, KENT DA11 8HD

A SELECTION FROM QUR ou 300 RIS 2189 x::ggg z50 42504 79.80 7.80 | XpLiz 0.0 4.50
. E 4-400A 87.50 | 6CBS 305 | 7L 1.80 | 30PL14 1,78 | 3696 4.50
STOCK OF BRANDED VALVES {Contd) ORP43 2,50 R1169  55.00 vU29  4.50 1000n 428.00 | 60Bs  1.98 | 707 480 | 31US6C 8.80 | 5702 2.50
1.00 | ECL85 0.98 B ORP50  3.95 R5559 9.50 U39 1.50 4832 35.00 | 6CD6GA 4.80 | 7Y4 2.50 | 3IA/158M 5704 3.50
250 | ECL86 0.95 HBC91  1.95 P61 2.50 RG1-125 4.95 w21 4.50 4B/5518 6CF6 1.95 | 8B8 2.50 19.50 | 5718 8.15
2,50 | ECL805 0.98 | HF93 1.530 | P& 2.50 RG1-240A we1 4.530 128.00 | 6CG7  2.08 | 8B10 2.50 | 35A3 3.98 | 5725 2.50
3.95 | EF22 3.50 HF94 1.98 PABCsC 0.75 14.50 w77 5.00 4BQ7A  1.75 6CH6 6.95 | 8BQ5 1.05 | 35A5 4.80 | 5726 2.50
1.28 | EF37A  2.50 HK90 1.95 PC86 0.75 RG3-250A 8.80 WB1IM 4.50 4BZ6 1.95 6CLE 3.25 | 8CW5 1.80 | 35C5 4.80 | 5727 2.530
1.10 | EF39 1.50 HL41 3.50 PCas 0.75 RG3-1250A W729 1.00 4C28  25.00 6CLBA  1.80 | BEB8 1.80 | 3I5L6GT 2.00 | 5749 2.50
2.50 | EFa0 4.50 | HLY 3.50 PC92 3.50 .00 w739 1.50 4C35 148.00 | 6CM7 2.8 | BFQ7 1.97 | 3523 1.9S | 5750 1.85
2.50 | EFe2 3.50 | HL® 1.50 pco7 1.10 RK2K25 82.50 X24 4.50 4CX125C 6CS6 0.78 | 10CW5 1.50 | 3525GT 3.80 | 5751 2.98
3.80 | EFs50 2.50 HL13DD 3.50 PCS00  1.28 RPY18  2.30 Xa1 4.30 Eimac 150.00 6CS7 0.85 | 1002 1.28 | 36HE7 4.80 | 5762 530.00
0.00 | EF54 4.50 KTBC 7.00 PCC8s  0.40 RPY43  2.30 X66/X65 4.95 4CX2508 49.00 6CW4 8.00 | 10DE7 2.30 | 40KDé 8.50 [ 5763 8.75
2.80 | EF55 495 | KT33C 350 PCC85  0.88 RPY82  2.50 X76M 1.98 4CX2508 60C6 2.35 | 10DX8 250 | 4«2 .95 | 3814  3.23
4.0 | EF70 1.20 KT36 2.00 PCCB8  0.70 RR3.250 18.00 XC24 1.50 Eimac _ 59.50 6DJ8 0.95 | 10EB8  1.98 | 47 8.00 | 5823 9.50
9.50 | EF73 3.50 | KT44 4.00 PCC89  0.70 RR3-1250 XC25 0.50 4CX250BM 6DK6 1.30 | 10EW7 2.98 | 50A5 1.50 | 5820WA 6.50
1.50 | EF80 0.55 KT45 4.00 PCC189  0.70 38.00 XFW47 150 6DQ5 7.0 | 10F1 0.75 | 5085 1.95 | 5840 3.50
DY86/87 0.78 EF83 3.05 KT61 5.00 PCC805 0.70 S6F17 5.05 XFWs0  1.30 4CX250K 6D06B  2.50 | 10GKe  1.98 | 50C5 0.98 | 5842 11.00
DYB02  0.85 | EFss 0.30 | KT6&3 2.00 PCCB06  0.80 S6F33  28.98 XG1-2500 118.00 6DT6A  1.50 | 10P14  2.80 | 50CD6G 1.98 | 5863  ©5.00
ES5L  49.50 | EFss 2.28 | KT66 USA PCES2  0.80 S11E12  38.00 78.00 4C250R 128,00 6DW4B 2.15 | 11E3 8500 | SOEH5  1.50 | 5886 13.98
EBOCC 19.80 | EF86 Muliarg 0.95 PCF80  0.68 S30/2K  8.50 XG5 500 22.50 4CX350A 6E5 3.8 | 11R3 8.50 | 50JY6 295 | 5894  30.50
EBOCF  12.50 4,50 | KT66 GEC PCF82  0.80 $104/1K 10.00 XL628FT  7.50 100.00 | 6EA7 2.80 | 1246 3.95 | 53KU 4.50 | 5899 4.50
) ESOF  18.50 | EFB9  1.50 17.30 | PCFs4  0.88 S106/1K 18.00 | XNP12 2.0 | ,Cx350F 95.00 | 6EAB 280 | 12AD6  1.50 | 75B1 3.80 | 5963 1.7
EBOL  29.50 | EF91 1.95 | KT66 SpY sp- PCF8s  1.20 S130P  8.95 XR1-1600A 4CX1000A 6EB8 1.75 | 12AE6 _ 8.50 | 75C1 4.50 | 595 2.15
ESICC  8.50 EF92 2.15 ot PCF87  1.25 SC1/800 85.00 49.50 425.00 6EJ7 0.88 | 12AH7GT 4.95 | 80 4.30 | 6005 1.88
EBIL 12,00 | EF93 0.95 19.50 PCF200 1.80 $C1/1100 6.00 XR1-3200A 4CX15008 6EMS  2.50 | 12AL5  1.00 | B3 8.50 | 6021 3.65
E82CC  4.30 EF94 0.95 KT67 9.00 PCF201  1.80 SC1/1200 5.00 79.50 398.50 6EM7 2.80 | 12ATs 1.28 | 83A 7.50 | 6057 378
EBICC 4.50 | EF9s 1.98 | KT77 Goid hon PCF801  1.35 $C1/1300 6.00 XR1-6400A 4CX5000A 6EV8 1.75 | 12AT7 145 | BSA1 6.50 | 5058 3.08
E83F 8.50 | EFo7 0.90 10.95 PCFB02  0.88 $C1/1400 8.00 140.39 1000.00 | 6EV7 2.95 | 12AT7TWA 2.50 | 85A2 2.95 | 6059 3.75
EgsC 9.50 | EF98 0.00 KT81 7.00 PCFB05  1.25 SPa1 5.00 Y65 8.95 4D21/4-125A 6EW6 1.50 | 12AUS  1.50 | 90AV  15.00 | 6060 2.28
E88C 7.95 | EF183  0.88 | KT83 USA PCF806  1.00 $P61 3.50 Yoti00 75.00 K 6EW7  4.30 | 12AU7  0.88 | 90C) 3.80 | 6062 4.50
E8SCC  3.30 | EF1e4  0.85 10.93 PCF808  1.25 ST11 8.00 YJi020 42.50 4D32 128.00 | 6F1 2,00 | 12Av6  1.98 | 9CG  13.50 | 6063 2.00
EBSCC-01 EF731  4.50 | KT88 PCH200 1.50 STV280/40 YJ1060 265.00 4GS7 2.28 6F5 5.80 | 12AV7? 2,80 | 90CV  12.50 | 6064 3.25
Mullard  6.95 | EFso0  11.00 | Selectron PCLE2 088 11.95 YL1060 195.00 4GV7 2.25 | 6F6G 2.80 | 12AX4GTB 91AG  9.00 | 5067 7.00
ECC  7.95 | EFB04S 10.80 17.50 PCLES  2.50 Sus2 4.95 YL1070 198.00 4C6A  2.95 | 6F7 5.50 1.50 | 2AG  19.50 | 6072 6.05
E90F 7.95 | EFsoss 2s.00 | KT88 Goid lion PCLB4 075 T82.5/300 YL1071 198.00 4KT6 1.50 6F13 3.00 | 12aX7  0.88 | %AV 15.00 | 5080 8.50
E91H 4.50 EF806S 25.00 18.95 PCLBS  0.80 8S. YL1290 68.00 4X150A 38.00 6F 14 1.00 | 12AX7TWA 2.50 | 95A1 6.50 | 5080WA 9.30
E2CC 395 | EF812  0.88 | KTW61  2.50 PCL86  0.85 T82-300 YL1440 480.00 4X500A 380.00 | 6F17 2,75 | 12AX7S  7.98 | 100E1 10.00 | 6132  10.50
E9SF 6.90 EFL200 1.50 KTW62  2.50 PCLBOS 0.90 195.00 zn 1.20 5A/1020 ©.30 6F23 0.60 12AY7 3,95 108C1 2,80 | 6136 2.50
E130L  18.50 | EFP60  3.50 | KTW63  2.00 PD500  5.98 TB3-750 95.00 Z30T  6.00 5A152M 9,00 | 6F24 1.25 | 12B4A 450 | 15082 €.30 [ 6146B  9.00
E180CC  9.50 EH0 0.72 | KTZ63  2.50 PE1-100 69.00 T83-2000 Z302C  12.00 5A163K  10.00 6F25 1.25 | 12BA6  1.80 | 150CIK 9,00 | 6155 72.00
E180F .50 | EK% 0.9s | LB7-20 98.00 PEN25  2.00 450.00 2359 ©.00 S5A170K .25 | 6F28 1.25 | 12BE6 1.08 | 150C2  2.50 | 6156  72.00
E182CC 9.00 | EL32 0.8 | LS9B 693 PEN40DD 3.00 TBL2-30L Z520M  4.00 5A-180M 9.00 | 6F32 1.25 | 12BH7A 2.5 | 150C4  2.50 | 6157 2.50
E186F  8.50 | EL33 5,00 | Ms08 195.00 PEN45 _ 3.00 395.00 Z700U  9.50 5A-206K 10.00 6F33  17.00 | 12BL6  1.78 | 185BT  1.50 | 5158 3.20
E188CC  7.50 | EL34 2,80 | M5143 185,00 PEN45DD 3.00 TBL2-500 Z759  19.88 5AM8 218 | 6FM5 6.50 | 12BR3  1.95 | 211 33.80 | 5201 6.43
E235L  12.80 | EL34 Mulard/ M5199 295.00 PEN4s  2.00 495.00 2803V 18.95 5ANS 1.20 | 6FHB 598 | 12BY7A 278 | 230D  18.00 | 5205 6.95
E280F  19.80 | Phiips 4.50 | M8079  6.00 PE06-40N TCo4/10-02 ZA1000 12.50 58-110M 10.00 | 6FL2 4.50 | 12C8 2,80 | 210 15.00 | 5211 2.50
E283CC 12.00 | EL36 1.9 | Meos2  7.30 42.00 - ZA1001  1.80 5B-254M 14.50 | 6FQ7 2,05 | 12CAS 195 | 250TH 150.00 | 5267 4.50
E288CC 17.50 | EL36 Multard Me0B3  3.2% PFL200  0.98 TDO03-10E ZM1001 12.00 58-255M 19.30 | 6GES 3.95 | 12CX6  1.20 | 307 5,00 | 5299 250.00
EB10F  25.00 2.50 | Msogl  7.30 PL21 2.50 3s.00 Zm1005  8.00 58-256M 15.00 | 6GHBA 2.80 | 12DQ6B 3.80 | 3284  18.00 | 5350 3.50
E810F 25.00 | EL37 9.00 | M80%6  3.00 | PLI6 1.75 TDO3-10F ZM1020  6.00 58-257M 18,00 | 6GJ7 0.85 | 12DW4A 3.50 | 404A-10 0.5 | 3360 4.50
E1es  1.00 | EL38 6.50 | Msos8 8.50 | PL38 1.50 35.00 ZM102Y  8.00 5B-258M 14.50 | 6GK6 1.98 | 12026 3.98 | 425A5  8.00 | 3386  14.50
EAS0 1.00 EL4Y 3.50 M8099 5.00 PL81 1.25 TDD2A 4,95 ZM1023  7.98 5C22 125.00 6GME 2.88 12E% 19.50 436A 35.00 | 3443 7.00
EAS52 238.00 | EL&2 2.00 | M8100 5.50 | PL82 0.60 TH328 850.00 ZM1041 14.00 5CLBA  2.50 | 6GS7 2.48 | 12E14 3800 | 572B  89.50 | 5463 7.50
EA76 1.05 | EL71 4.80 | MB136  7.00 PLE3 0.52 TH2321  4.95 ZMm1082  9.00 SJ180E 6GV8 0.98 | 12FX5 1.95 | 705A 8.00 | 5550 RCA
EAT9 1.08 | EL81 6.95 | M8137  7.95 PLB4 0.78 TP2620  5.50 ZM1084 10.00 205000 | sGWS 2,50 | 12GN7  3.98 | 708A 8.00 15.00
EABCB0 o0.70 | EL83 7.50 MB161  6.50 PL500 1.10 st 1.50 ZM1175  6.50 5LJ8 2.95 6GY5 398 | 12HG? 2.95 | 723A/B  75.00 | 3550 GE 10.95
EACH1 2.50 ELB4 Brimar MB162 5.50 PL504 1.18 TT15 43.00 ZM1177  9.00 5R4GB 5.50 6GY6 2.50 12J5GT  3.95 724A 275.00 | 5688 6.50
EAF42  1.20 .95 | M8163 .50 PL508  1.75 TT21 4500 ZM1202 55,00 5R4GY  4.98 [ 6H1 9.50 | 12J7GT  3.80 | 725A 278.00 | 6761 12.50
EAF801 2.00 | ELB4 Mullard M8190  4.50 PL509  4.83 TT22  43.00 ZM1263  4.00 5TA 8.95 | 6H6 250 | 1228 295 | 726A  75.00 [ 6870  11.50
EB34 1.50 2.95 | M8195  6.50 PL519  4.95 100 69.00 1A3 4.50 5T8A 1.95 | 6H6GT  1.98 | 12K7GT 1.50 | 801A  15.00 | 68838  9.95
EB41 3.08 | EL8S 4.50 | MB1%6  8.50 PL802 6.00 TTR-31MR 1AE4 3.50 5U4G 2,08 | 6HB? 1.08 | 12K8Y  1.95 | 802 28.00 | 6973 7.95
EB91 0.85 | EL86 1.78 | MB04  8.50 PL802T  3.50 .00 1AX2 350 5U4GB  4.50 | 6HFS 5350 | 12KU7  1.95 | 803 14.95 | 7025 2.50
EBC33 2.50 | EL%0 1.78 | MB223  4.50 PLE20  2.98 TY2-125A 182  10.00 5V4G 1.50 | 6i4F8 2.50 | 12PE13A 83.00 | 805 89.00 | 7025S 6.98
EBC41  1.98 | EL9Y 6.00 | Ms224  2.00 PY32 0.80 .00 1827 88.00 5X4 495 [ 6HM5 2,50 | 12S7GT_ 1,50 | 807 2.50 | 7027 6.50
EBC81  1.50 { EL95 1.75 | HLe2 1.80 PY33 0.50 Ty4 400 88.00 1B35A  45.00 5Y3GT  1.95 | 6HQS 3.80 | 12SA7GT 1.98 | 808 5.98 | 7032 2.00
EBC30 0.90 | EL152 15.00 | HL13DD 3.50 PY81 0.70 TY7-6000A 1B63A  75.00 523 4.80 | 6HS6 495 | 125G7  4.75 | 810 85.00 | 7036 4.95
EBCOY 0.90 | ELI0  6.78 | KT8C  7.00 PT82 0.70 1K3 2.50 5Z4GT  2.30 | 6MS8 2,98 | 12SK7 1.8 | 811 18.00 | 7044 6.95
EBF80 0.98 EL500 1.95 KT33C 3.50 PY83 0.70 TY8-600W INSGT 2.50 6/30L2 0.70 6HZ6 3.80 12547 1.50 B12A 35.00 | 7054 3.98
EBF83  0.95 | EL504  1.95 | KT36 2.00 PY83 o.es 1 25.00 6A203K  9.00 | U4 2.48 | 12SN7GT 1.88 | 813 27.80 | 7059 2.50
EBFBY 0.70 | EL506  8.98 | KTa4 4,00 PY500A 1,93 TYS2/250 1R5 0.90 6A7 495 | 6JAWA 3.45 | 12SW7  3.50 | 83 Philips 7119 .00
EBF93  0.95 | EL509 5.25 KT45 4.00 PYBOC  0.79 378.00 185 1.50 6A8 1.80 6J5GT 2,80 | 12SY7  4.50 38.00 | 7167 3.95
EC95 7.00 | ELS19 608 | KT61 .00 PY801  0.79 uis-20  2.73 174 1.00 6AB4 3.80 | 6J6 2,00 | 12X4 1.95 | 829B 14,30 | 7189 5.50
EBL1 2.80 ELBO2 3.88 KT63 2.00 QB3-300 72.00 u19 11.98 U4 1.75 6ACTWA 2.00 6J7 4.15 1303 3.20 | 833A 95.00 | 7193 7.50
EBL21 2.00 EL821 6.95 KT66 USA QB3-1750 u24 2.00 U5 1.00 6AGS 2.50 &J7G 415 13D7 3,20 | 843 7.80 | 7198 7.50
EC52 0.78 | EL822 12,08 X 139.50 u2s 0.90 1X28 2.50 6AG7 1.95 | 6JB6A  4.50 | 13D9 3.20 | 866A 6.50 | 7247 4.95
EC70 1.78 ELLBO 22.30 KT66 GEC QB3 5-700 u2e 0.90 16.50 B6AHE 3.50 6JESC 6.50 13DE7 2.80 | 872Aa 20.00 | 7360 15.00
ECB1 7.08 | EM34 12,50 17.50 72.00 u3s 3.50 2AS15A 11,50 6AJ4 3.50 | 6JM6 3.95 | 130R7 208 | 673 80.00 | 7475 5.00
EC86 1.95 | EMs83 1.85 | KT66 Sp QB5-1750 w3z 9.00 287 2.50 6AJ7 2.00 | GJUSA 250 | 13E1  148.00 | 954 1.00 | 7485 155.00
ECe88 1.98 EMB84 1.68 yellow spot 195.00 Va1 8.95 2822 69.50 BAKS 1.5 6JS6C 6.50 13EM? 3.80 | 955 1.00 | 7527 8.
EC%0 1.50 | EMS85 .95 .50 QB5.3500 uso 2.00 2C36 7000 6AKE 2.50 6K7G 2.00 | 1486 4.50 | 958A 1.00 | 7551 8.50
EC91 s8.50 EM87 2.50 KT67 9.00 595.00 us2 3.00 2C3%3A  32.30 6ALS 0.60 6K8G 3.00 14R7 3.50 1299A 0.80 | 7558 9.45
EC92 1.95 | EN32  15.00 | KT8 7.00 QE03-10 4,95 u91 0.70 2C398A 39.30 6AMa  3.25 | 6KD6 6.30 | 15E 8.50 | 1626 3.00 | 75814  9.95
EC93 1.50 | EN91 1.95 | KT88 USA QE08-200 U192 1.00 2C40  37.00 6AMS  8.00 | 6KG6A 6.95 | 16AQ3 1.98 | 1768  ©5.00 | 7 18.00
EC95 7.00 EN92 4.50 10.95 145.00 u193 1.00 2042 29.50 6AME 1.98 | KMS8 2.30 16GYS 2.95 1849 315.00 7587 19.50
EC97 1.10 EY51 0.80 KT88 Selectron QQE02-5 19.80 U251 2.8%0 2Ca3 80.00 B6ANS 4.50 6L1 2.50 16H 0.40 1927 28.00 | 7591A 8.95
ECR010 12.00 | EY70 7.50 i QQE03-12 7.95 U801 3.50 2Cs1 2.50 6ANBA  3.50 | 6L6GC  2.95 | 16L 0.40 | 2040  25.00 | 7609  47.00
ECC32 a.80 EY81 2.38 KT88 Golditon | QQE03-20 UABCS80 0.68 2CY5 1.50 6AQ5 1.75 6L6GC (GE) 17A8 3.50 2050 8.95 | 7698 75.00
ECC33 3.50 | EY82 1.18 18.05 | 35.00 UAF42  1.00 2021 1.95 6AQ8 0.88 8,75 | 17AX4GTA 2050W  6.95 | 7699 25.00
ECC35 3.80 | Ev83 1.50 KTW61  2.80 | QQE06-40 UBFB0  0.60 2021w 3.18 6ARS5 598 | 6L6GC 1.95 | 4004A 11,30 | 7788 25.00
ECC81 1.50 | EY84 5.08 | KTW62 2.50 45.00 UBC41 2,25 2622 49.00 1.50 | Philips 6,80 | 17BE3 2,50 250.00 A
ECC81 Special | EY86/87 0.50 | KTW63  2.00 QQV02-6 19.50 uBC81  1.50 2626 7.98 2.50 | 6L6GAY 5.50 | 17DW4A 2,08 250.00 o5
quahty 2.25 | EY88 0.5 KTZ63  2.50 QQv03-10 5.50 UBF89  1.00 2J55 295.00 4.50 6L6GT  2.50 | 17EW8  0.95 4.00 95
ECC82 o0.853 EY91 5.50 LB7-20 95.00 QQvo3-10 uBL21 1.75 2K25 38.00 0.90 6LEWGC 5.50 4.50 .00 .00
ECCB2 EYS00A 1.50 LS9B 6.95 Mullard 15.00 ucse2 1.20 2K25 Raytheon 1.75% 6L7 3.80 8.00 38.00 .00
Prihps  1.98 | EYB02 070 | Ms08 195.00 Vo3 ucCss  0.70 75.00 2.00 | 6L15 3.8 3.50 9.50 2.18
ECC83 0.85 | EZ35 1.00 X uc 0.60 226 93.00 430 | sL19 .08 3.50 79.50 7.05
ECCB3 EZ40 2.75 X UCF80  1.00 2K29 250,00 0.95 | 6Lu8 2.50 2.50 5.0 .95
Bamar  1.38 | EZ41 2.78 6.00 UCH21  1.20 2K48  140.00 090 | 6LD20  1.15 3.50 9.50 25.00
ECCBI EZBO 0.78 7.50 UCHal  2.50 2K56  2%0.00 3.50 | 6LF6 7.50 19.50 2.50 15.00
Prips  1.98 | EZ81 0.75 3.25 UCH42  2.50 2X2A 5.00 1.95 | sL06 6.50 9.00 1.95 10.50
ECCB3 [F4:4 1.50 7.50 UCH8!  1.00 3A/1078 12.00 1.95 | 6p2s 2.00 238.00 3.23 1.50
Siemens 2.50 | FW4-800 2.95 3.00 ucLe2  1.78 3AJ108A  9.00 4.50 | 6Q7GT  1.20 23.50 4.50 10.50
ECC83S 3.80 | GSS/1K  9.00 5.50 uCLes  2.80 3A/1098 11.00 5.80 | 6R7 3.18 9.50 8.00 10.00
ECC8s5 0.75 | G180/2M 6.95 5.00 .50 UF41 1.8 IA/110K 12.00 1.30 | 6RHH8 10.00 0.70 7.50
ECC8 2.75 | G240/2D 9.00 5.50 .50 UF42 1.18 3A 141K 11,50 195 | 6S4A 1.50 7.987
FCCsa 0.95 | GC10B 17.50 7.00 .00 UF80 1.78 3A/1460  7.50 0.98 | BSA7 1.35 0.98 4,000 + Differsnt Types
ECC89 1.50 | GC10D 17.50 7.95 .00 UF85 1.20 3A/147)  7.50 480 | &SC7 1.50 0.58 | please enquire for types not histed
ECC91 2,00 | GC10/4B17.50 6.50 83 UF89 200 | 3AI67M 10.00 3.50 | 65G7 2.50 1.98(s 1 valves
ECC189 1.95 | GC10/4E 17.50 5.50 .00 uL4 850 | 3A3A 3.05 0.88 | 6SH7 1.35 118 available on request
ECC801S 6.98 | GC12/4B17.50 5.50 .98 UL4s 3.50 IAd 1.10 0.95 | §SJ7GT  1.20 4.08
ECCB03S 6.98 | GD8W 6.00 4.50 15 | ule 1350 | 4.50 300 | 65K7  1.38 «9s [CALLERS WELCOME
ECCs0: 060 | GDT120M 5.00 e.50 ‘0 | utesl o3 || A i 105 | gskran ko 3:23 | OPEN MON-THUR 9AM-5.30PM
ECC807 3.98 8.00 5.50 .98 uus 3.50 382  25.00 1.50 1.50 39.50 E P 3.
ECC2000 7.95 3 5.50 .95 uus 6.00 B24 12.00 1.50 1.38 30.50 FRI 9AM-5.00PM
ECFe0 1,18 4.00 4.50 .18 uuz 8.00 382  26.00 4.00 1.08 1.78| A
ECF82  1.18 | GS10C 16.80 2.00 .08 uus 9.00 3828 18.00 5.00 2.00 2,95 24-HOUR ANSWERPHONE
ECFg6 1.70 | GS10H 12,00 | M8225  3.08 .18 uyat 3.50 3826 1.80 1.13 3.80 1.75 SERVICE*
ECF200 1.88 | GS12D 12.00 | MEis0c 3.0 .20 uYss 0.70 3CA5  24.00 8.00 3.50 19.50
ECF202 1.85 | GTIC 14.00 | ME1401 29.50 .00 V235A71K 3CX3000A7 1.85 1.50 650 ACCESS & BARCLAYCARD
ECFB01 0.88 | GU20  35.00 | ME1402 20.80 .00 250 650.00 3.95 1.25 0.50 | puONE ORDERS WELCOME
ECFe05 2.80 | GUS0  17.50 | MHLD6 4.00 .50 V238A/1K 1.50 0.05 1.95 0.40
ECF806 10.25 | GXU1 13.50 | MP25 195,00 75 3D21A  29.50 1.50 1,05 1.48 UK ORDERS P&P £1
ECH3 2,80 | GXU3 24.00 MS4B 5.0 .50 V246A/2K 49.50 4.05 3.95 1.35
ECH4  3.00 | GXUS0SS MUt4  3.50 50 varoe S 0 5.50 1.00 0.98 PLEASE ADD 15% VAT
ECH35  3.50 1450 | N7 2.50 / . 5.35 1.50 1.10
ECH42 1.80 | GYs01  1.50 | N78 .88 .00 X o. 1.50 1750 V35| EXPORT ORDERS WELCOME
ECH81 100 | GYB02  4.50 0A2 150 o BRCEHS - o 2,50 1.00 0.45 CARRIAGE AT COST
ECH83  1.00 230 2.50 i B X 2.0% 2.25 0.60
ECHBs  1.00 | GZ31 2,50 2.50 g vas3 :g.gg 1.50 .50 0.80 PLEASE SEND YOUR
ECH200 1.80 | GZ32 2.50 1.30 VLS631 X X 1.95 1.50 1.00
ECL80 0.60 | GZ233  4.50 2.50 .50 VP4B  4.50 0.40 3.50 2.50 1.00 ENQUIRIES FOR SPECIAL
ECLs2 0.79 | GZ23¢  2.50 2,30 .00 4.95 2.50 1.50 250 oeo| QUOTATIONS FOR LARGE
ECL8)  2.50 | GZ237  4.50 2.50 .50 3.00 1.75 495 4.50 1.00 REQUIREMENTS
ECL8s _ 0.74 | HABC80 1.50 2.50 .50 2.50 65.00 4.98 8,50 2.50 .
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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 canbe supplied where
the transformeris intended to
provide protection against
the primary voltage being
applied to the secondary in
the case of an insulation fauit.

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 inthe 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 SO239 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

‘e /\ ‘ao
- . 4
&*w L el O
———— - " ‘h
+» Do
& 8
o

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 T1,

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 overioad 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 PO2 9AE.

Tel: (0705) 698113.
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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 anfenna

The rotatable log-periodic
HF antenna AKA451, from
Rohde & Schwarz, for trans-
mitter powers up to 1kW, has
been developed for the fre-
quency range 5 to 30MHz. The
essential improvement of this

new antennalliesinthereduc-
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 propelied 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-Institut 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-
novaremnant. 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.

QRP 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 fora
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 tetecommand 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-
portandistocontribute funds
forcontinued workon 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 miltion
contract to proceed with the
manufacture of acommunica-
tions repeater for a fourth
Eutelsat !l satetlite.
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
datalinks, 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

Workin 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. BT| 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 tocommunicate 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

he 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, | have an interest
in narrow gauge railways and miniature
locomotives. Whilst browsing through a
catalogue relating to the latter, | 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.

Atthe beginningof 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 iflustrated on the old 27p
Falkland Islands stamp and onthe new-7p
Falkiand Istands 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 particutar 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, |
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

*introduced a standard

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 atone
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
caughtyourscribe’s attentionwas onthe
origin of the code CW group ‘73, sent as
the final greeting at the end of a QSO.

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. Soitis 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 cotlec-
tions of Morse keys in the worid — over
300!

He says that the first authentic use of
‘73'isin apublication 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 fraternalism.‘73'
became a greeting, a friendly word
between operators, and it was so used on
all telegraphic systems.

In 1859, the Western Union Company
list of codes
known as the ‘92 code’. This was a list of
numerals from 1to0 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 50MHz band in the same
way as they do for other VHF/UHF bands.
The following records will be recognised
for the 50MHz 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 QSO 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.
§) Maximum distance by meteor scatter.
The VHF/UHF Newsletter has just
comeoutinanewformat,whichisagreat
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 Colloguium 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 DCE 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.

Ifyou can’t face the trek to the newsagents each
month, simply fill in the form below in the comfort of
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little 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 2GHz
aerials and converters. Don't bother to
send off for these though, as the DTl 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 DTl says these
channels are the preserve of the
broadcasters, BT and Mercury, and will
remain so.

OTH-B again

OTH-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 OTH-B
system. Total construction of the project
will amount to $313 million.

GE's contribution to the project will be
to build three western OTH-B sectors,

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

by John Andrews

each providing 60 degrees of coverage
(for a total of 180 degrees). This will
extend from Alaskato the Baja California
peninsula and the range of the radar will
be from 500 to 1,800 nautical miies.

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. BTl's modems

have been delivered and will be in
operation shortly. They work at
2.048Mbit/sec (| understand that) and are
equipped with a self-contained 3/4 rate
VITERB! 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 Etectric 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

and a telescopic aerial on the side. No, |
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

a baseball cap with built-in AM/FM radio indicated in the handout.
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K2622 - AM/FM Antenna Amp. 22dB gain from 10MHz
to 150MHz from this kit. Complete with metal case
12-15V d.c. supply voitage direct or via coaxial input.
50— 750hm impedance lines.

>

K2554 — Quality FM Tuner. Varicap tuning from
85— 108MHz. 1.2uV sensitivity, 70dB S/N ratio. AFC,
AGC and output for digital frequency display.

K2553 — Stereo Decoder. Works with K2554 tuner kit,
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. TMegohm input
impedance, 5mV sensitivity. 100—108MHz adjustable
output frequency. 9-12V d.c. supply.

K610 — LED VU Meter. VU level display using a 12—LED
bar—graph. Adjustable input sensitivity for all types of
signals.

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

ECW
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£12.13 D>
per kit

K2032 - 3 digit DPM. Three digit digital panel meter
module, +999 to —-99mV full scale, zero adjust,
overload indication. ImV resolution and 0.1% linearity.

£28.54
per kit

20uV/ C temperature stability. Compact unit sasily
built—in to other equipment.

£32.02
per kit

£17.99
per kit

K1803 — Universal Preampilifier. For signal matching,
low—ievel input boosting, etc. 40dB gain, adjustable
output. 20Hz— 20kHz bandwidth. 40mV full scale input.

£6.84
per kit

K2576 — 40W Power Audio Amplifier. No adjustments £1 8 83
necessary and non—critical power supply from 2x6 to °
2x18V

unstabilised. 250mV input  sensitivity. per kit

10Hz—-50kHz bandwidth. (+/—3dB). Protected against

£€9.20
per kit

short circuit and thermal overioad.

K2623 — Lab. Quality 24V/3A Power Supply. Short 240-1 4
circuit protected bench power supply, adjustable
output from 0 to 24V in three current ranges — 0.5, 1.5

per kit

and 3.0A. 0.05% line and 1% load regulation. —
Indispensible!

£15.47
per kit

£26.75
per kit

World Radio History|

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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Look at these other examples from our
extensive range:

K2574 — Up—down counter — four digit
K2579 — Universal start/stop timer
K1682 — Microprocessor Universal imer
Toroidal transformers

Membrane keypads — 12 or 16 keys
Prototype cards, various patterns 160x100mm

£67.22
£12.65
£77.58

from £14.15
£13.20
£5.79
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Andy Emmerson G8PTH puts you in the picture

t's quite a while since | had a new book

on video to review, so it gives me
pleasure to have something substantial
toget 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 £30, the book presents in one
volume all the serious amateur needs to
know about video. By amateur | 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 |
have to do is convince you that £30 is not
anunreasonable 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 | have
ever seen before and thisis why | 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 intothe 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), sothere 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 sparkie. 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
comeoutin 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!

Avoldable errors

Although publishers spend a lot of
money sending out review copies, it
appearsthat they do not read the reviews
which ensue. Well not in the case of the
Video Handbook, anyway, because sev-
eral of the errors | 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 beer 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-
lisherthinks 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 thatthe 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 aminor
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 £30, 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, soif you
have a Commodore, why not check this
one out?
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A mail-out by the 934MHz Club UK
recently 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 calibook 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
callsissued by the DTI, all other calisigns
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 | guess represents around a
third of the total number of users now. |
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 DT!
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

willremaininuseuntil atleast 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
greatgunsto getthe bestoutof 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

NETWORK
934
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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
FMtransceiversin America. Let me know
if you want more info; | can try and get
you a copy of this fascinating article.

More threats

Many users of the 300MHz 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-

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 shieiding, 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 | 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 | have definite information you
will have it too.

On the face of it, this does seem to be
the opportunity for legal international
DX: | 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 QSO, with QSLs to prove it?

long loopyagiantennas. Ahundred miles  ing on 896MHz and perfectly legally - it Stake your claims here!
A
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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 systeminwhich itis 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 CNES,
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
datarate 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

— alow data rate remote control (LRTC):

NOVEMBER 1987
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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, 5and 6.

NATA B

TE
OMMUNICA RACKING

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).

| ehmie e
AND LANDIN TIES
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 28'2°

ONS AND

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

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

Figure 9because, having been launched planned runways, Kourou or Istres
into orbitin our future space journey, itis  (France).
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AUDIO

By R A Penfold

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-

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

SINE

OUTPUT

BUFFER TRIGGER CLIPPER

3 STAGE
ATTEN.

SQUARE

VARIABLE
ATTENUATOR

INVERTER

FREQ.

Fig 1 Block diagram for the audio signal generator

SIGNAL

GENERATOR

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 0dB, 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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Fig 2 Full circuit diagram
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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 osciilates 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 respectthe circuitis 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.

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 controlied filters/
phase shifters enables the operating
frequency to be easily varied over wide
limits. All thatis required is asingle 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 itis 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

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 pointwhere
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 reductionin
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.

S DN ﬂ ! = ﬁ L\ ': N O P o R s -SKI Figure 2 shows the full circuit diagram
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of the audio signal generator.

Two LM13600N dual operational trans-
conductance amplifiers (IC1 and IC2)
form the basis of the unit. IC1aacts 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
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by way of Darlington Pair emitter
follower buffer stages which are an
integral part of IC1 and 1€2, apart from
the discrete load resistors. These buffer
amplifiers ensure that there is minimai
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 aminimal amount -

of RV2's rotation is left unused. S1
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.
Astable supply isobviously 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
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supplies, but in this circuit R1, R2 and C1
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 positionis
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
circuitboard. Full details of the board are
provided in Figure 3.

Only one of the integrated circuits

Parts List
Resistors (all Y« watt 5% carbon)
R1,2,26 2k2 (3 off)
R3,4 680R (2 off)
RS5,6 30k (2 off)
R7 300k
R8,9,13,14,18,19,27 220R (7 off)
R10,12,15,17,20 100k (5 off)
R11,16,22 4Kk7 (3 off)
R21 10k
R23 15k
R24 150k
R25 1k8
R28 22R
R29 2R2
Potentiometers
RV1 47k hor sub-min preset
Rv2 4k7 lin
RV3 1k lin
Capacitors
(03] 47u 16V radial elect
C234 330p ceramic plate (3 off)
C5,6 100n ceramic (2 off)
C7.8 47u 25V radial elect (2 off)
Cc9 100 16V radial elect
Semiconductors
1C1,2 LM13600N or LM13700N (2 off)
IC3 UAT78L12 (12V 100mA positive regulator)
1C4 LF351
1C5 CA3130E
D1,23,4.5 IN4148 (5 off)
Miscellaneous :
S1 DPDT sub-min toggie
S2 SPST sub-min toggie
S3 SPDT sub-min toggle
S4 3-way 4 pole rotary
SK1 Phono socket
B1,B82 9 voit (eg 6xHP7s in holder - 2 off)
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 hoider (2 off)
Battery connector (2 off)
Pins, wire, solder, etc
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(IC5) is an MOS type and the standard
anti-static handling precautions should
be taken when dealing with this compo-
nent. | 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 housedin 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. |
used 6BA fixings for the board, including

S3

Flg 4 The wiring to the main controls

RV3
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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. | 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 providedin
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

Beforethe unitisready foruseitisonly
necessary to give preset resistor RV1 the
correct setting. With this component
adjusted to a roughly central setting, the
unit will probably work quite welil. 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 atthe lowest frequencythatis
of interest. It can be adjusted to give
operation down to frequencies of just a
couple of hertz if desired, but aminimum
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 easierto
set low and medium output frequencies
accurately if S1 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 witha
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-
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he 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 I1Cs 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
outputerrorvoltage. 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 wanted 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

DATA FILE . ..

Ray Marston looks at phase locked loop (PLL)
principles and circuits in this edition of ‘The File’
Phase Low
J——— P " vco - fo
comparstor " Fiker
Flg 1 Basic phase locked loop (PLL) circuit
fro - LPF in vco out, »'o
comparator 210x ¢
/
out +10 in
counter
Fig 2 Frequency multiplier circuit
£
1000 . Fhase > LPF >  vco [ at
counter =kHz comparator
'} A ]
1MHz Programmable .
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o = 100kHz to TMHz
in %kHz steps
Flg 3 Simple frequency synthesizer
fr e LPF . vco > fo = 2~ 20MHz
=Mz comparator in 20kHz steps
/
wf TETTES e
counter (pre-scaler)
Flg 4 Frequency synthesizer with pre-scaler

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 ioop).

Another useful application of the PLL
is as a precision programmable fre-
quency synthesizer. Figure 3shows 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

divide-by-1000 counter. Alsonote that (as  and the phase comparator input, but in
in the case of the frequency multiplier this case is externally programmable to
circuit) a counter is wired into the give any whole number division ratio
feedback loop between the VCO output  value between x100and x1000. Thus, this

circuit can generate or synthesize any
frequency between 100kHz and 1IMHz (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 handie 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) signais. 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
20MHz 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 viathe
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 98MHz 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-
able counter stage.

In high frequency PLL synthesizers the
VCO is normally required to cover a very
limited ‘span’ range, and normally takes
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D1
the form of a varicap-controlled transis- 4148
tor oscillator-plus-buffer circuit. In low T
frequency synthesizers the VCO s 100k
normally required to cover a very wide 4 VCO out
span range, and normally takes the form D2
of a special CMOS or bipolar oscillator. 1N4148

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 1IMHz. Figure 7 shows the
outline and pin notations of the device,
which is housed in a 16-pin DIL package.
This figure also shows the internal block
diagram of the 4046B and the basic
external connections of its integral VCO.

The 40468 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

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

100k

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 3and 14 and has avery 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 IMHz. 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
stag%enables the pin 9 voltage to be

RV1
100k

Fig 11 Restricted VCO, variable from 60Hz to 1.4kHz via RV1
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Flg 12 Alternative version of the restricted range vCO
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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 aredisabied when alogic 1
is applied to pin 5. The IC's internal
Zener diode (between pins 8 and 15) has
anominal 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 4046B IC.
Figure 8shows the simplest way of using
the VCO; here, the pin 9 voitage 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.

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 11shows 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 C1 and the
parallel value of R1-R2.

Figure 12shows an alternative version
of therestricted-range VCO, in whichthe
maximum frequency is controlled by R1-
C1, and the minimum by C1 and R1 + R2.
By suitable choice of R1 and R2 values,
the restricted-range VCO can be made to

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 shownin
Figure 13 . Note that this circuit makes
use of the I1C’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 pin4
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

The frequency falls to near-zero (a few ‘span’any range from 1:1 to near infinity.  practical circuits.
+$V +9v
c1 q
100 %on
gate
. B = LM =
9 l RV1 1
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Fig 18 Electronically gated wide rénge.VCO us}'ng an external gate Fig 16 Electronically gated wide range VCO using the internal EX-OR
inverter phase detector for gate inversion
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LOMG LNVE THE SXTIES/

Sir Douglas Hall harks back to those halcyon
days of home construction and updates two of
his receiver designs from that period

uring the 1960s there was arevival in

the hobby of making simple
receivers and amplifiers. Good
transistors had become available to the
public,whichinsome ways brought
about arepeatof the positioninthe '20s
and '30s, when designers were
competing with eachotherto produce
simple designs forthe home constructor
anddealers were producing large
numbers of kits. As in the '20s, in the '60s
unusual circuits attracted unusual
interest.

Now, inthe '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 withit, has won over
manywho might otherwise beradio
constructors, cheap importedradiosare
available and some components have
increased enormouslyin price. For

example, awell-known make of tuning
capacitor of 365pF appearsin a 1969
catalogue at10/3 (51p), whilethe same
componentis advertised in 1987 at£5.12.
Nevertheless, many transistors have
actuallydroppedin price, which means
that they have fallen avery longwayin
real terms, and many smallcomponents
have remained steady in price over a
long period.

Above all, | believe that the otherwise
very useful integrated circuithasbeen
mostresponsible foraslackening
interestin home construction. The most
enjoyable form of home construction,
after all, is undertaken by those with
enough theoretical knowledgeto
understand what is happening and why,
possibly enabling afew experiments to
be carried out with aviewtoimproving
results. However, itis very difficultto
know whatisgoingonin an integrated

I
LI

circuit, and quite impossible to
experimentwiththe innards!

I believe that there are still many who
have some experience in this subject,
although not enough todesign theirown
circuits, whowouldlike to dosome
simple construction but donot know
where to look for help. With thisin mind, |
have updated two of my designs of the
'60s so that they use currently available
components and, incidentally, give
improved results. | am assuming that
those who are interested will be able to
read atheoretical diagram and will have
had some constructional experience.

The first of these two designs was
published inthe Radio Constructorfor
November 1965, under the title of
Simplicity and Sensitivity with 3
Transistors. It was popular,and was
referred to by some asthe 'SS3'. The very
simple circuit, for medium wave only,
appearsin Figure 1.Tr1 amplifiesas an
RF amplifier in the common emitter
mode, followed by Tr2 as an emitter
follower RF amplifier. Thereis a Colpitts
controlled reaction. Adiode detects, and
then Tr1and Tr2 each amplify as common
emitter AF amplifiers. Tr3is transformer
coupled fromTr2andis athird common
emitter amplifier. The reaction control
also acts as an AF volume control by
progressively damping the interstage
transformer.

Inthe 1987 version, shown in Figure 2,
the original obsolete transistors are
replaced by others and thediodeis
changed, admittedly to another old one,
butone 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
isadded.

The layoutissimple. The only
important pointistoremember to
arrange for L3tobe withinaninchor two
ofthe ‘hot' end of L1 (whichismounted
ontheopposite end of the samerod as
L2) and toretainits leads so thatitcan be
twisted to give the optimum orientation
for best reactionresults.

Setting up is also easy. Adjust the
positionof L1 ontherodandthe
orientation of L3for 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 ontherod.

As for components, the four
semiconductorsand an excellent4inch
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
SW111TQ, for alittie over £2 plus an SAE.
Anopen postal order mustbe used for
payment, otherwise there willbe a
furthercharge of 20p. VC1willbe
expensive if bought new, but asuitable
‘surplus’ air-spaced dual gang
componentis available, complete with
integral slow motion, which is usefulin
this quite sharply tuning receiver.{tcan
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 atlocal radiostores, and the
total price should be comfortably under
£10. Itis useful to obtain catalogues from
the two firms mentioned, each being
availableinreturn for astamped
addressed envelope. No doubt there are
many other firms who could supply
suitable components for this receiver.

July 1968, under the title Developing the
Miniflex Circuit, see Figure 3. The earlier
Miniflex circuit had been for apersonal
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 followedby Tr2as a
common emitter RF amplifier. Detection
was by aselenium rectifier, now very
difficult to obtain, which should be
replaced by asilicon type (not
germanium) shunted by acapacitor.
Reaction is by the Colpitts method, and
detectionis foliowed by Tr1 and Tr2, now
acting asasuper Aipha pairatAF.The
output from this pair is at very low
impedance which allows astepup
transformer to be used for coupling to
Tr3.

Afixeddegree 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 acombined

RF reaction control, RF gain control and
AF gain control. An interesting feature of
thecircuit is that as VR1 is advanced to
increase volume, the current passed by
Tr2and Tr3increases; thiscurrentalso
increases with apowerful carrierasa
result of the action of D1. Consequently,
thereis abuilt-in economy device, the
receiver passing less current fromthe
battery when turned downto alow
volume level or when aweak stationis
beingreceived.

T1and T2werespecial types. T1 had
windings with alow impedance butfairly
high directresistance, which provided
correct bias forthebase of Tr3. T2 had
sufficiently highimpedance to matchthe
outputof Tr3, but very lowdirect
resistance, which was needed as there
was only a3 volt power supply.In
practice, the two transformers quickly
became unobtainable, and although
substitutes were found for constructors,
these were also only on the marketfora
shorttime after the designwas first
published.
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LONG LIVE THE SIXTIES!

Figure 4shows the updated version of
this circuit. T1is now asmall, easily
obtainable output transformer, wired up
inanunusual way to provide avoltage
stepupof 2:1,and is used in conjunction
with external resistors (and one
electrolytic capacitor) to provide correct
bias. T2uses asimilartransformer,ina
conventional way, butthe power supply
hastobe increasedto4'2voltsbecause
oftheincreasedresistanceinthe
collector circuit. There issome overali
gaininoutputas 1% voltsare added to
replace lessthan the voltage lost.
Decouplingarrangements are added to
reduce the power supply to 3volts, as
requiredby Tr1iand Tr2.

Easily obtainable transistors are
substituted, asthose originally specified
forTriandTr2are no longer obtainable.

AF regeneration is now variable, and
the presence of L4 prevents atendency
for the circuit to become unstable at very
highaudio frequencies before the full
benefits have been obtained.

Astolayout L3, whichshouldbe a
sigmatype, this should be within afew
inches of L1and L2 and arranged so that
itcan be orientated for best reaction
results. Asuitable sigmachokeis
available from Electrovalue, 28 St Judes
Road, Englefield Green, Egham, Surrey,

and from other dealers. A pile wound
choke in this position may make setting
up muchmore tricky.

Again, the four semiconductors are all
available from Brian Reed, asalso arethe
two wire wound potentiometers. The
total cost for these six components
comestoalittle over£1, plusthe 18p
stamp. The same tuning capacitor as
suggested for the other circuitcan be
obtained from Radio Component
Specialists, who can also supply the two
LT700transformersat75p each,and a
suitable 8in by 5in 3ohm speaker for £3.
Other components should not present
problems and the total cost should come
tobetween£10and £15.

Setting up consists of adjusting the
positionofL1onitsrod and the angle of
L3, for best results on the medium wave
band, and adjusting the position of L2on
its separate rod for best results on 1500
metres. It will probably be found that
other long wave stations will notbe
received on this band in most parts of the
British Isles. If reaction on thisband
cannotbe properly cutback by VR1, L3
should be shunted by VR3, which need
notbe fitted until itis found necessary.
VR3would then be adjusted for proper
reception of Radio 4.

If AF regenerationis not obtained, the

connections to the secondary of T2
should be reversed. It may be found that
averypowerful signal will cause
overloading and severe distortion when
the volume controlis turned well back. In
this event, turn thereceiver forreduced
pickupbythe aerial rod.

Ofthe two designs described, the SS3
is probably the easierto constructand
setup. All components can be mounted
onapiece 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 highand itwilibe
possible to receive many stations in most
parts of the country. Selectivity is also
quite good for such asimple receiver.

Both sensitivity and selectivity willbea
little lower with the Miniflex Mk 11,
especially on the long wave band, but
qualityissurprisingly good anditiswell
worthusing alargish speakersuch asthe
8in by 5inone suggested. Three type D
cellsshould be used as a battery. This
receiver will clearly be largerthanthe
S$83,asdescribed. Perhaps the Miniflex
isthe more interesting technically of the
two. The method of obtaining economy
of current consumption and the way AF
regenerationisusedare bothvery
unusual,if notunique.

TX — 3 RTTY/CW/ASCIl TRANSCEIVE

| RADIO & ELECTRONICS WORLD
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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 CBM6S84 tape £20, disc £22. SPECTRUM tape £35 inc adapter board.

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

RX — 4 RTTY/CW/SSTW/AMTOR RECEIVE

This is 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.

TIF1 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/Master, ELECTRON ONLY. Tape £10.

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

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

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

technical software (rew)

Fron, Upper Llandwrog, Caerarfon
LL54 7RF. Tel: 0286 881886

—
VISA
L]
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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
Lindstrand'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 [COM
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 suddenlglCOM 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







LOOPSTICK TECHNOLOOY

he 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 aspecific
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

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 antennal

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 1showsitinits
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, itis necessaryto
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 loopina
home-built transistor radio.
2. Those wishing to use aferrite loop with
an existing communications receiver
requiring an external antenna,-ie one
with no internal antenna.
3. Those interested in DX reception on

i
Ferrite :” L1
rod ||| (MW)
M
h,
h
(|
i
||| L2
]
e (L1+LwW)
1
W

Max. signal

i

Rod loop

—

Fig 1 Basic MW/LW ferrite loop configuration

Fig 2 Polar diagram

Max. signal

36 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

NOVEMBER 1987



by Richard Marris 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 3B 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-SW 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 availabie commercially in the UK
appear to be 8in fong x %in diameter.
The largest identified, in the USA, has
been a massive 12in long x %in 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 %in 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 a16in long x
¥%in 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 beseen that thereis alotmore 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
iow priced-which is arefreshing 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
CO154LU.
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.

73/4::

|<

()

Green wires

(b)
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BIO-FEEDBACK
ACCESSORIES

//

/4

A METER
MOVEMENT =
which can be buit 7

into your bio- feedback monttor

1o make 1t a compietety

self-contained instrument

Don't worry if 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 eiectrodes (10 alectrode pads.}
and a sachet of conductive gel
alltor £2,90 + vaT

.

N

LEDs

RECTANGULAR
LEDs

Green
rectanguiar LEDs
for bar-graph
displays

50 for £3 50 - var
500 for £25 . va

100 for £6 . var
1000 for £45 . var

DIGITAL AND AUDIO
EQUIPMENT LEDs

Assorted 3mm LEDs red, green, yeliow and
orange 25 of each (100 LEDs) tor £6.80 + VAT

TACHOMETER AND

DWELL METER

FEATURED INETI
JANUARY 1987

\
EC,\ﬁ
Svoﬁg(«\

Last few to clear at only £9.50 + VAT! (Previously
oftered at £16 40 ) The compliete parts set includes
case, pnnted circuit board, all companents plug
socket switches testleads and clips meter and

nstruc

TACHOMETER ANO OWELL METER

PARTS SET ONLY £9 50 b e
»

Ofter apphies onty uniil stocks are exhausted

MATCHBOX
AMPLIFIER

FEATURED IN ETI
APRIL 1986

No ordinary ampiihers.
these When our hrst
customers took an
Inlgrest 1 was tar the

. . = 4
maichbox!) Ihe tolal tsregard 10f power supples and
speaker impedances and !he wnpressive power oulput
from these Ittie amphhers When they re-ordered it was
for the sound quanty

Two ampiifier modules were described both based on
the powertul L165V IC The singia IC vers:on will detiver
over 20 Watts with a suitable speaker and power supply

happy 10 work from any vortage between 12V and 32V. and
will accommodate any type of speaker The briage version
15 10eal for grving & boost 1o car Hi-Fi systems, onving two
4 Ohm speakers in paraktel on each channel for bes! ettect
Both dessgner approved parts sets consist of a roller
tinned printed circunt board and all componenis The
L165V ICs are aiso available indmndualty, with a free min
data sheet giving speciiicabions and suggested Crcuits.

SINGLE IC MATCHBOX  BRIDGE

LIGSVIC
AMPUFIER SET AMPLIFIERSET
120W nio 4 Onms: {SOW 10 8 Onmsy T 0a14
£6.50 4 vaT £8.90+ VAT £3.90+ VAT

BIO-FEEDBACK

FEATURED IN ETI
DECEMBER 1986

A compiete parts set lor the
ET! bro-feedback monitor
including meter Originally
offered from irmited stocks
at £14 55 (without meter),
this sensiive GSR monttor
has proved so popular that
we have decided to make

"t a permanent teature of our catalogue

The complete parts set includes case, PGB, all
components, ieads, electrodes, gel, meter and
full instructions

BIO-FEEOBACK PARTS SET ONLY
£11.50 + vaT

KNIGHT RAIDER
FEATURED IN ETI, JULY 1987

The wimate n #riects tor your Lamborgnes Masecas BMW

(0 any Other Cor for that matter) Pcture s sught powerul kghis in

e aiong e fron and sghi SIONg 116 16ar YOou Mch 8 Bwich On e

3ashbowrd Conirol box 8nd & POWK of hGHt MOves Lazvy Hrom it 1o

Gt le5ving 8 COM®A $ 11l berund 11 FUp fhe swrich again and the
e ¥ Dir DOUNENG backwards and lorwards

. @%n ant iry one o' the rher X panerns

Ac LE D 3pvy un the Gontrol DO W1 3 YOU So¢ what the mesn hohts

e dor

e v
The Kmgnt Raicer Can be kied 10 any Car (4 Makes an excobent 10g
159"} O with Iow COWer80 DUILS 1t Can turn any Chid S DEds: CBr O
xcycie mio 8 spectacuiar TV-age toy!
The control box pans sel consists of case swrches LEDs, PCB
COMpOneNts hardware and i s The sequence board
incluces PCB ICs power FETs components. hardware and
nsiruchons.
KNIGHT RAIDER CONTROL BOX ONLY

£6.90 + VAT

KNIGHT AAIDER SEQUENCE BOARD ONLY
£11.90 + vaT

HI-FI POWER
METER

FEATURED IN ETI

/

MAY 1987

Measure the output

power of your hi-f (;_, e ——
with the ETI =

power meter The meters
can be back-Iit for etfect -
the scale and ‘power legend will glow green to
contrast with the red ponter 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 /P
MONO POWER METER /i
PARTS SET £3.90 + VAT  /
STERED POWER METER 3 TS O A
PARTS SET£7.20 + VAT ,« /

SUITABLE CASE £7 50 4 VAT

BRAIN WAVE
MONITOR

FEATURED INETI
AUGUST 1987

ALPHA: HOW TO SUCCEED WITHOUT
REALLY TRYING

This was the title of a recent QED telvision program which
showed how iife can be dramatical y smproved with a.@ of
aipha traimng  Alrsdair McBelh overcame hes shyness wih
girl, others became more conhdent, IMmproved their
sporting hes leamned tO cope with stress  and ail
without really tryng!

Alpha monnors are not new, but good ones are hard 1o
Hnd To Getect a few uV of bran waves in the midst of
noise that 1s tens of Thousands of imes as great 1s not
@asy’ The ETI Alpha Monilor 1s probably the most powertul
and eftective design 10 be found outs:ge an EEG
laboratory. The senstive Circuit locks on to the alt important
alpha rythm and heips you (0 strengthen and control n
Ouwuckly Then you put it 10 work for you. strengthemng
your conhdence and abilities day by day

Our approved parts set consisis ol EEG electrodes and
headband, case, two PCBs, scre box, t10p qualty
PMI ampihers, al components and tull instructons

( g trasneng y hme 15 about ve
10 Six hours

ALPHA MONITOR PARTS SET ONLY

£29.90 + VAT

MAINS
CONDITIONER

FEATURED IN ETI,
SEPTEMBER 1986

ft15 astorishing how many
peopie buy of build top-thght
he-h equipment. and then
connect it {0 @ noisy, spky
mains supply Rather

hke buyng a Ferran and
frying to run it on parathn you meght think Expecting
crystal clear sound the poor music enthusiast ends
up with @ muddy. confused mush and feels that

he has somehow been cheated Is this hi-h?

My music cenire sounded |ust as good!

The domestc mains supply 1s nadied with
RF interference, noise, transient spikes, and
goodness knows what else Computers crash
rados pop and crackle tape recordings are sposed
and hi-h sounds ‘not quite nght Why put up with
1t when the solution 1s 50 simpie? The ETI mains
condmoner 15 the lowest Cost upgrade you will ever
buy, and probably the most eftective!

Our approved parts set consisis of PCB alt
components, toroid” enameiled wire tixing ties
fast response VOR® and tull instructions
ETI MAINS CONDITIONER PARTS SET

ONLY £4.60! . vaT

*Note: the foro:d and VOR supphed are supernar
10 the types specified in the article

CREDIT CARD

CASINO y
FEATUREDINETI, /(g 2%y

MARCH 1987 s

Trus wicked hittle pocket
gambling machine
measures only

3"x2"x V2" ttwill play atl

,'7

MAINS
CONTROLLER

FEATURED INETI
JANUARY 1987

N control, say the ads The
has esght TTL.

kinds of casino games,
including

» Roulette
s Craps

a Pontoon

Our approved parts set comes complete
with case, setf-adheswe fascia, inned
and dniled pnnted circuit board,

alt components, hardware, full
nstructions and three different

games to play!
Five
CASINO PARTS F extry ga
SET ONLY EE with Meg
e
£5.90! 4+ VAT °’der_l Very

outputs  What on earth can

The ET! Mains Conirotier is 8 logic (0 mauns niertace
whiCh akows you 10 control loads of up to SO0W from your
Coﬂwletoll?ct'cuﬁl AN 0pt0-Coupier grves rsolation of
at leas 2,500V, 30 the controller Can be connected lo

controlier and you re realfy in business with aUloManc
control!

The mawns conroker connects dwectty 10 most TTL
lainiies withou! external COMpPonents, and can be drven by
CMOS with the adomion of & rans:stor and twa resistors
{suppheo)

)

Your mains conirouer parts set conains hugh quaidy rosler
tinned PCB MOC3021 0pto-coupler, power Inac with
heatsnk mounting hardware and heatsnk compound al

1S MCRBNG SAUbber COmponents for swiching
Inductive loads, irans:sior and fesistors lor CMOS intertace.
Il nstruchons

MAINS CONTROLLER PARTS
SET £6.20 + vaT!

POWERFUL AIR
IONISER %

FEATURED IN ETI )
JULY 1986 /

lons have been descnbed
as ‘vitamins of the air by
the health magazines,
and have been Credited
with everything from
cunng hay tever and
asthma 10 1mproving concentration and putling an end
10 nsommia. Although some of the claims may be
exaggarated. there 1S No doubt that worised air 1s much
cleaner and purer, and seems MuUCh More MViQOraling
than ‘dead’ arr

The DIRECT ION rorvser caused a great deal of

when t asa

pri
n ETI At iast, an omser that was comparabie with
{better than?) commercial products. was rehable, good
tobuid  and tunt Apan from the senous appicaons
some of the suggesied expenments were oulrageous

We can supply a maiched set of parts, lully

approved by the designer. 10 build this ursque project
The setinciudes a rolier iined printed circutt board
66 components, case, mains lead and even the parts.
for the tester According 10 one custome, the sat Costs
'about a thrd of the pnce of the individual components

‘What more can we say?
DIRECT ION
PARTS SET £9.50 + var

Instructions are
included

PROJECT BOX

PROJECT CASE
WITH PP3 BATTERY
COMPARTMENT

ONLY £2.60! + vAT

on any order Carnage and insurance for
overseas orders £1 50 Please aliow up to
14 days for delivery
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Prices shown are exciusive of VAT, so please
add 15% to the order total UK postage 1s 60p

LM2917
EXPERIMENTER SET

Consists of LM2917 IC special pnnted circurl board and
detaieo nstructions with dala and circusts for eight
Gifterent projocts 10 build Can be used 10 expenment
with the circuits in the 'Next Great Litlie IC feature

(ETI December 1986)

LM2917 Experimenter Set £5.80 + VAT

RUGGED
PLASTIC CASE

suitable for mains concmoner
and mans controller

ONLY £1.65 + VAT

PECL Opg

Our bes! selng omiser kitis
now avaiable with an slegant whiie case

WHITE IONISER
PARTS SET ONLY £9.801 + VAT

FOUNDERS HOUSE
REDBROOK
MONMOUTH

LIMITED GWENT
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WHY WORRY

ABOUT

POWER SUPPLIES?

t 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

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,

‘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 so0, 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
fiywheel 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

battery-powered equipment, a PNP in the switching transistor, and in the technology. A recent offering by Silico-
o
Tr1 Tre1
Tr2
Tr2
©
E I ]1
c1 EE o) Te3
+ =
RV1 ':_—F c2 Rg
* » O
zZp1 ‘]
/1 ==C2
R2 1’
o : 0
Fig 1 Series regulator Fig 2 Current limiting

NOVEMBER 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 39



WHY WORRY ABOUT POWER SUPPLIES?

L1

@n

e

™2

Al

T3

R1

RV
{ ‘%E c2
o
zo01
/'y w2
Ce ©
Fig 3 Low drop-out regulator
+20 to30V 8uv2e 250uH
S C 7 NAAS O+sV
""" Out
In
*
23000 =" LLEE) 4 S; 1000u
oy T BYV28-50 & 18V
OR75
o A% ooV
2k2
cC C E 8C
UC3524AN 47k
+ + - R €O

100n

=

10n

3T

100uH

ov
In

3i9100

s Y F
220
—{+ c-q/v\ﬁ—{}—L—J\A/- 2
3908 ° Al 220u 32, 4
R[]
s 3 ol -
a 220 ==
v s 4n3 'y
[ 1

"

150

[

NS89

1N414S

Flg § One watt flyback converter, using Siliconix chip

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

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 CV?, whereas
capacitor volume is proportional to CV,
and so considerably more energy per
unitvolume 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.

Multipie outputs

In instrumentation-type equipment as
well as in microcomputers, a variety of
output voitages 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 7.1nthis
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, itis 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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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 7 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.
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Safety regulations and approvals standards,

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-
meronthe mainsinlet. Inorder to comply
with the increasingly stringent safety

World Radio History|
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adequate creepage clearances are
required, and this can lead to difficulty
when designing the power transformer.
Tight coupliing is desirable to maintain
good regulation and to minimise turn-off
spikes (which increase with l|eakage
inductance), but good electrical isola-
tion between primary and secondary
reduces the magnetic performance.
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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
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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.

Reliabllity

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 atempera-
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 fulure frends

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
cubicinch. 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-
daryregulation 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
pastcouple 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 shrunkin size and weight,
but if anything has a more exacting
specification than before. In equipment
using acathode ray tube (CRT), suchasa
'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
(‘line output’) transformer with a multi-
turn secondary followed by a Cockroft-
Walton muitiplier (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 madde the buyer's job
relatively easier.

Linear reguiator

The output voltage is sensed by the
potential divider R1IP1R2 and compared
with the reference voltage Z1 (see
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Figure 10a). The error is amplified by A1
and fed back to the series pass transistor
Tr2 via its driver Tr1. The output
therefore remains substantially con-
stant, despite variation in the load
currentdrawn or fluctuations in the input
voltage. Assuming the latter is suffi-
ciently higher than the desired output,
then very little of the ripple on C1 gets
through to C2 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 A1.

Switching regulator

The output voltage is sensed by the
potential divider R1IP1R2 and compared
with the reference voltage Z1 (see
Figure 10b). The error is amplified by A1
and fed back to the pulse-width modula-
tor M1, which varies the on/off times of
the switching transistor Tr2 via its driver
Tr1. When Tr2 is on, current flows from
the raw supply to the output via the
inductor L1. 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 L1 and C2.

The latter components being of finite
size, for reasons of loop stability and
economy, there is measurable ripple
voitage (at switching frequency) on the
output. |f 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
D1 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
amodulator (see Figure 10c). Thevoltage
from the error amplifier A1 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 arelatively long time in
each cycle; conversely, if it is low, then
the comparator’s output is high foronly a
short time. In this way, the on/off ratio of
the power switch driven by the compara-
tor is controlied 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 UC3842) 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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« The ORIGINAL FREE OF CHARGE dial UR data?
*base. Buy, browse or place YOUR OWN AD forse
< goods or services to sell. 1000's of stock items, *
sg‘ares 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

FREE » Your monitor from its computer!! For

only £29.95 it becomes a SUPERB
HIGH QUALITY « COLOUR « TV SET

Thefabulous TELEBOX an INVALUABLE MUST for the owner of”
ANY video monitor with a composite input, colour or monochrome,
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
ve your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, er supply etc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR" SET, giving a real
benetit to ALL the family!! Don't worry if your monitor doesn't have

CENTRONI!

her features include: Compact dimensions of onl¥ 15.75" w x
7.5" d x 3.5 h latest technology, BRITISH manulacture, fully J
tuneable 7 channel push buttontuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply for total
satety, Mains ON-OFF switch etc Many other uses

LIMITED QUANTITY - DON'T MISS THIS OFFER!!

'ONLY £20.95 OR £24.95 if purchased with ANY of our|

vidéo monitors. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post ang packing €3 5u *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR
Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements Two video inputs RGB and PAL Composite Videa allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's.
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound Quality. Many other features:
PIL tube. Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input, BNC plug for composite input, 15 way ‘D’
plug tor RGB 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
?uavanlee ONLY £148.00 as above OR IBM PC Version £165.00

5 Day'Dr skt £1.00 BNC skt 75p BBC intertace cable £5.50
DECCA 80 16" COLOUR monttor. RGB input.
Little or hardlz used manufacturers surplus enables us to offer this s‘.)ec:al
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a pnce for a colour monitor as yet unheard of!t Our own intertace,
sa'eté moditication and special 16° high definition PIL tube coupted with the
DECCA 80 series TV chassis give 80 column definition and qQuality found only
on monitors costing 3 TIMES OUR PRICE The quahty for the price has to be
seen to be beheved' Supphed complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52¢cm W x 34 H x 24 O day
8uarantee Although used units are supplied in EXCELLENT condition,

NLY £89.00 4+ Carniage.
DECCA 80, 16' COLOUR monitor. Composite video input Same as above
model but fitted with Composite Video -(r;gul and audio amp for COMPUTER,
VCR or AUDIO VISUAL use ONLY £99.00 + Carr

REDIFFUSION MARK 3, 20' COLOUR monitor. Fitted with standard 75 ohm

comgos:te video input and sound amp This Jasge screen colour dcsglax 15 1deal

for SCHOOLS, SHOPDS, DISCOS, CLUBS and other AUDIO VISUAL applr

cations. Supplied in AS NEW or little used condrtion ONLY £145.00 + Carr
BUDGET RANGE EX EQUIPMENT MONOCHROME video monlitors.

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

MINORl screen burns exist - normal data displays are unaffected 30 day

uarantee

?2" KGM 320-1 B/W bandwidth input, will dusplar up 10 132 x 25 lines £32.95

12 GREEN SCREEN version of KGM 320-1 Only £39.95

9" KGM 324 GREEN SCREEN {ully cased very compact unit Only £49.00

Carnage and 'nsurance on all monitors € 10 00
) DO W/ ' 113 Y v i’

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 55a, +12v @ 05a, —12v @ 0 1aand -23v @ 002a Dim 18 x
'} 11x6cm 110 or 240v input BRAND NEW only £186.95

|| 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 continuousty supply fully regulated DC outputs of +5v
@ 3 amps, =5v @ 06 amps and +24v @ 5 amps Short circuit and overvoltage
protected 100 or 240v AC input. DIm 28 x 125 x 7 cm NEW £49.94

Carnage on all PSU's £3 00

SUA N L

- D { Aals Manufacturers BRAND NEW surplus
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y
matrix - 1deal 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 Micra, Single 5v rail, tull ASCIt
coded character set with 31 tunction keys numerc keypad cursor pad
3] and 9600 baud SERIAL TTL ASCII OUTPUTY Less than half price
V _ Only £69.00 with data Carnage on Keyboards £3.50

Double sided 40/80 track disk drives (1Mb per dnve]

8" disk dnves either in double density or IBM format The ultra

PC2000 System

Professional Business System

A cancelled export order and months of negotiation enabies us to offer this professionai
PC, CPM system, recently on sale at OVER £1400 ata SCOOP price just over the cost of
% the two internal disk drives! Qr less than the price of a dumb terminaf!t
Not a toy. the BIG BROTHER ot 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 soltware packages such as
WORDSTAR, FAST, DBASE2 elc. the PC2000 specification, at our pnces, CANNOT

BE BEATEN!"

The central processor piinth contains the 84K, Z80 A processor, DUAL TEAC 55F 5%
). PSU, 4K of memory mapped screen RAM, disk controlter, RS232,
not enougha readyto plug nto STANDARD 8~ DRIVE portforupto FOUR
shim 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 eliminating “lost character” problems tound on other machines The attractive detachabie 12 monitorcombines
agreen, antrglare etched screen with full swivel and tilt movement for maximum user comfort Suppiied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and mto on request

PC2000 Business System with CPM

CS andsystem expansion ports andif that's

sound- THE TELEBOX even has an integrald watt audio amplifier with CPM Etc. and 'Ready to Run' FAST Sales and
for dnvinq anexternal speaker, PLUS an auxiliary output for supert COST OVER £1400 Purchase ledger, supports up to
uality television sound via your headphones or Hl Fl system etc. 9000 Accounts, VAT etc

' SURPLUS SPECIALS ON
PRESTEL - VIEWDATA - T

,PLESSEV VUTEL, ultra compact unit,
than a telephone features A STAN
| TELEPHONE (tone dia) with 5 CRT monitor and
| integral modem elc tor direct connection to PRESTEL
VIEWDATA etc Designed to sell to the EXECUTIVE at
over £600" Our prnice BRAND NEW AND BOXED at
only £99.00

DECCAFAX VP1 complete Professional PRESTEL
| system in shmline desk top umit contaming Modem,
Numenc keypad. CPU, PSU etc Connects direct o
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 umit with integral FULL
ALPHA NUMERIC keyboard Just add a domestic TV
recewer and you have a superb PRESTEL system and
via PRESTE{ the cheapest TELEX service to be
found" Many teatures CENTRONICS Printer output,
Memory dialing etc Suppled complete with data and
| DIY mod for RGB or Composite video outputs AS
| NEW only £125.00

Post and packing on ail PRESTEL units £8 50

! EX-STOCK INTEGRATED CIRCUITS

| 4164 200 ns D RAMS 9 for €11 4116 ns
€150 2112 €£€1000 2114 €250 2102 £200
6116 £250 EPROMS 2716 €450 2732 £300

| 2764 £4 95 27128 £550 6800 £2.50 6821 €1
6BA09 £8 6BB09 £10 BOBSA £5.50 8086 £15
8088 £8 NEC765 €8 WD2793 £28 B202A
€22 B251 £7 8748 €15 ZBOA DART £650
ZB0A CPU £2 00 Thousands of IC's EX STOCK
send SAE for hst

f

[ Japanese 5% halt height, 80 track double sided disk
drives by TEAC CANON, TOSHIBA etc

Sold as NEW with 90 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00

SIEMENS FDD100 SS FH 40 TRK £65.00

carnage on 5'' dnves £550

Brand NEW metal 5"’ DISK CASES wjth internal PSU.
DSKC1 for2 HH or 1 FH drnive 9.95 +pp €4 00
DSKC 2 for 1 HH dnve £22.95 +pp£3 50

1] £10.95 +pp £2 00
8 IBM format TESTED EX EQUIPMENT.
SS £175.00 +pp £8 50
DS £250.00 +pp£8 50
TWIN SHUGART 851’82 Mbtotal capacity insmart case,
comglele with PSU etc £595.00
MITSUBISHI M2894-63 8' DS 1 Mb equiv to SHUGART
SA850R. BRAND NEW at £275.00 +pp £8 50
DYSAN 8 Algnment disk £29.00 + pp€100
Various disk drnive PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES
DRE/DIABLO Senes 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE40OOA, B 5+5 Mb from £750.00
CDC HAWK 5+5 MbE795.00. CDC 9762 80 MbRMO3
etc 2500.00.
PERTEC D3422 5+5 Mb £495.00
RODIME 5% 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 681728 23Mb Winchesters £199.00

Unless stated all drives are refurbished with 90 dar
guarantee Many other dnves and spares 1n stock - calt
sales office for details

COST OVER £1700

ot WMODEMS |

shghtly larger
DA%!D DT?ﬂF |

£12.95 +pp£2 50 |

1000's OF

BARGAINS
FOR CALLE

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel
pnnter

NOW only £799

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
to suit all apphications and budgets
| BRAND NEW State of the arnt products
DACOM DSL2123 Multi standard 300-300, 1200-75
Auto answer etC. £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect and data buffer
with flow control etc. £365.00
| DACOM DSL2123GT The CREAM of the intelligent
modems  auto dial. auto call index  butfer
I etc etc £498.00
Steebeck SB1212 v22 1200 baud FULL DUPLEX
| sync or async, optional auto dial £465.00
RANSDATA 307A Acoustic coupler 300 baud full
duplex, originate only, RS232 interface £€49.00

Ex BRITISH TELECOM full spec, CCITT, ruggedised
bargain offers Sold TESTED with data Will work on
any MICRO or system with RS232 intertace.
M&DEM 13A 300 baud unit only 2 high fits under

hone CALL mode only £45.00

DEM 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
umit s for synchronous data Iinks at 1200 or 2400
baud using 5780/3780 protocol etc Many features
inclyde 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 modem, EX
BT good working order. ONLY £295.00 +pp £8 00
SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud tull
duplex 4 wire or half duplex over 2 wire hne. ONLY
£85.00 PER PAIR +pp£10 00
For more information contact our Sales Oftice.

’

SPECIAL BULK PURCHASE of these compact. high
speed matnix printers Built in Japan for the Hazeltine
Corporation this umit features qualty construction
gwving 100cps bidirectional, full pin  addressable
graphics. 6 type fonts. up to 95 single sheet or
tractor paper handhng, RS232 and CENTRONICS
paraliel intertace Many other features BRAND NEW
and BOXED COST £420 Our price Only £199.00

RECHARGEABLE BATTERIE.
Dry Fit MAINTENANCE FREE by Sonnenschein

! & Yuasa
A300 07191315 12v 3Ah NEW £13.95
£9.95

A300 07191312 6v 3Ah NEW
Equip £5.99

A300 07191202 6-0-6v 1.BAh TESTED Ex

| Standard VDU data entry terminais

. at give away prices!!
QUME QVT108. Current product, state of the art
termina) with detachable keyboard, 12 Green screen,
2 page RAM, TV) 925 Hazettine, ADMSA emulations,
software setup, 25 x 80, Clock. Swivel and it base..
Printer pbrt, Function keys etc. BRAND NEW and|
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL, 280 controlted, 15 green
screen 24 x 80 display, graphics, cursor addressing,
| printer port etc Very good condition TESTED complete
with manual only £€225.00
ADDS 520 - Dumb termunal, used, 12 b/w_screen
RS232 intertace and pnnter port. TESTED.
ONLY £125.00. Carriage on terminals £ 10 00
100’s of other terminals in stock, CALL for more details.
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All prices quoted are for UK Marinland, paid cash with order in Pounds Sterling PLUS VAT Minimum order vatue £2.00.
Minimum Credit Card order£70.00. Minimum BONA FIDE account orders from Government Depts . Schools, Universities and
established companies £20.00 Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Frt
9.30-5.30. Sat 10.30-5 30 We reserve the right to change prices and specifications without notic

32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 894502 Data 01-679 1888

Trade, Bulk and Export
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO -

THE FABULOUS 25 CPS “TEC STARWRITER”

TELETYPE ASR33

DATA I/0 TERMINALS

SUPER STEAL

Made to the very
mghest spec the TEC
STARWRITER
FP1500-25 teatures a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superd
registration and print
quality Micro-processor

\a fraction of its original cost. V

Industry standard, combined ASCI|
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 fioor
stand £10.00. Carr & Ins. £15.00.

R

electronics offer full

DIABLO/QUME command compatability and fufl conirol via CPM WORDSTAR
bi-directional printing, switchable 10 or 12 pitch,
full wigth 381mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial
intertace with handshake. Supphed absotutely BRAND NEW with 80 day guarantee
dust cover. Order NOW or contact sales office for more
RS232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins (UK Mainland) £10.00.

SUMMER OFFER ONLY £399.99!!

ETC. Many other features include

and FREE daisy wheel and
information. Optional extras

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seenin major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be

DIY PRINTER MECH

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,

Brand New surplus of this professional printer chassis
outstanding opportunity for the Student. Hobbyist or
constructor to build a printer - plotter - ! :
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include all metal chassis, phosphor bronze
NINE needle head,
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.

optical shaft position encoder,

TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 bsud xtals and large paper roll.
TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col

gives an
obotics
digitiser etc, entirely to their

ONLY £49.95
bearings, 132 character £4.50
x two phase 12V

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCI/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

MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line R5232 intertace.
RPQ2 40 MB hard disk drive.

TU10 9 track 800 BPI Mag tape drive, dual
track system. VT52 VDU, etc etc. Tested and

runmnvi‘ 3,750.00
BA11-MB 35" Box, PSU, LTC £395.00
DH11-AD 16’ x RS232 DMA

intertace £1,900.00
DLV11-J4 x ElA interface £350.00
DLV11-E Senal Modem support  £190.00
DUP11 Synch Senal data i/o £650.00
DQ200 Diog - multi RK controller £495.00

DZ11:B 8 ine RS232 mux board £650.00
KDF11-B M8189 PDP 1123

PLUS £1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwniter 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. /0 et £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO05-J 2.5 Mb disk drives 50.00
KL8 JA PDP 8B async i/0 £175.00
M18E PDP 8 Bootstrap option €£75.00
VT50 VDU and Keyboard
=20 mA £175.00
VT52 VDU and RS232 interface  £250.00
s cevey
H Give your VT100 a Birthday'" 2
H Brand New VT100 Keyboards H
4 only £85.00 i
1000's of EX STOCK spares for

DEC PDP8, PDPBA, PDP11 systems &
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 encliosed

with removable top lid, filtering, trip switch, power and run leds
mounted on ali front panet, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation complete with
ull 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”d, 10.5"h.
£19.95. Carriage £8.75

66% DISCOUNT - i

Due to our massive butk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs, Transistors. Relays, Caps. RCBs.
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 imes what you pay Unbeatable value and
perhaps one of the most consistently useful items you will every buy'" Sold by
weight

2.5kis £5.25 + pp £1.25

10kis £11.25 + pp £2.25

5 kis £6.90 + £1.80
20kis £19.50 + pp £4.75

GE TERMIPRINTER

s

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 agamst their
onginal cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence gquality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120
column paper, upper - lower case.
standard RS232 serial interface. internal
vertical and horizontal tab settings,
standard  ribbon, adjustable baud
rates, quiet operation plus many other
features Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

Untested GE30 £65.00 Optional floor
stand £12.50. Carr & Ins. €10.00

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors digital, hinear, IC's
tnacs, diwodes, bridge recs. efc. etc
All devices guaranteed brand new full
spec with manufacturer's markings, fully
uaranteed
0+ £2.95 100+ £5.15
TTL 74 Senes. A gigantic purchase of an
‘across the board range of 74 TTL senes
IC's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which
two or three chips n the bag would
normally cost to buy Fully guaranteed alt
IC's tull spec. 100+ £6.90,
200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

Ex RENTAL Heavy duty full width
carnage printer up to 132 columns on
17 fan fold sprocket fed paper. 60 Cps
print speed with standard RS232 or 20
mA loop intertace. Supplied in TESTED
used condition with data. ONLY £85.00
carnage and insurance £10.00.

MAINS FILTERS

CURE those unnerving hang ups and data
gltches caused by mains interference with
protessional quality filters. SDSA match-
box size up to 1000 watt 240 V
Load ONLY €5.95. L12127 compact
completely cased unit with 3 pin htted
socket up 1o 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” for copying, writing, moditying and
nusting EPROMS of the 2516, 2716.
2532, 2732 range Many other functions
include integral keyboard. cassette inter-
tace, serral and paraltel /o UHF modulator
ZIF sockel etc.

ONLY £195.00 + pp £2.50.

“GANG OF EIGHT" intelligent ZB8O
controlied 8 Eang programmer for ALL
single Sv ral EPROMS up to 27128. Wil
copy 827128 1nONLY 3 MINUTES. Internal
LCD display and checking routines for
ID1I0OT PROOF operation. Only £395.00 +
pp £300

“GANG OF EIGHT PLUS"” Same spec. as
above but with addittonal RS232 senat
interface for down hne loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

10007s 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

requirements. Stock changes almost daily.
Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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NEXT ISSUE

Radios.
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

KiApio

With regular features like:
% DX DIARY: Don Field G3XTT with all the news of rare DX,
contests and DXpeditions

+ G30SS 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 e Amateur Radio e PLEASE SUPPLY (tick box) for 12 lssues, all rates include P & P

1 Clarendon Road e Croydon e intand Wortd Surface v WortdAlr
Surrey e CRO3SJ Tel:01-7600409 g qqq............. [ €18.70 (] £224Bucencd]  £27.80ccceee[]
NAME ..ot eeee et ean ::zr:;‘gn_ [e - | ‘é.odnié_y 093'5‘:’;‘%‘;{:2;;:‘{;22::3,"'1:&221?33‘;1
ADDRESS .............................................................................. QRED" CARD PAYMENT E D n D card expiry date
................................................................................................. l[]lT[[{[T]]]]UII |
..................................................... Postcode..............ce........  Signature ...............

L -
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TRANSMITTER HUNTING:
RADIO DIRECTION FINDING
SIMPLIFIED

by J D Moell and T Curlee

Transmitter hunting isnota
new aspect of amateur radio,
but it has been largely ignored
by hamn radio publications.
Nevertheless, DFing isa
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 hintson
which rig tobuy —although it
must be stressed that this book
was clearly intended
primarily for the US market;
some material maybe
irrelevant and some items
unavadlable in this country.

The section on antenna
construction for mobileuseis
mosthandy 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 Wilgy and Sons Ltd,
£14.50.ISBN 0-83086-8701-4

by B Kendal

Inthis 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.

Asthose who regularly read
this magazine will know,the
author is an expertin 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 O-
633-01863-1

ORSE CODE
by M Francis

Written from first-hand
experience, this book provides
hopefor 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 tolearn really do
help theuninitiated —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.

Auseful and inexpensive
book, this should be on every
beginner’s list of invaluable
texts.

SPA Publishing Ltd, £4.95.
ISBN 0-9512789-0-X

A TUTORIAL INTRODUCTION
TO OCCAM
PROGRAMMING
by D Pountain and D May
Written in conjunction with
Inmos International —the
company that created occam
andits implementing
transputer — this text aims to
introduce the reader to
concurrent programming
using the latest version of
occam.

TRANSMITTER
HUNTING

RADIO DIRECTION
FINDING SIMPLIFIED

WRON . AN TROMAN ¥, CUSLIE. WidME2

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 transputeris described as
a‘hardware occam process’.

This may sound like a
difficult concept to swallow,
but fortunately theauthors
thoughtfully signpost
passages that need careful
study,and include helpful
hints for learning occam. This
is avaluable aid to
programmers, engineers and
designers involved with the
transputer or parallel
processing,and thoseusing
occam on conventional
computers.

Blackwell Scientific
Publications, £9.95. ISBN O-
632-01847-X

HNI ’I'l'“

by KF Ibrahim

The title does not reveal that
the text does in fact start with
fourchapters dedicated to
introducing the basic
principles of electricity. In
consequence, it should be
recornmended tobeginners as
avery 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

are then examined; the
characteristics of components
and circuitry are explained
and modern digital techniques
areemphasised. 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,dJ Larmouth and
K G Knightson

This book describes the
Open Systems
Interconnections Basic
Reference Model and the
individual standards within
thisframework.

Chapters aredevoted to the
model itself, and further
chapters describe the
individual layers.

0OS1is a significant step
towards the realisation of the
rewards which should come
from Information Technology.
Bearing in mind thatthe
development of this work is
still going on, the authorshave
endeavoured to represent the
current state of this form of
comrmunication.

The textis 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

his month | hope to unravel some of

the mysteries behind skywave radio
signals, onwhich nearly all long distance
medium wave reception depends. | 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 | 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 | 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 | would
suggest thatitis agoodideatosubscribe

to a magazine like Radio & Electronics’

World and to join a radio club. Addi-
tionally, if you were to invest in just one
book, | 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 | took a quick look at MW
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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 agoodideato have aportable
transistor radio handy, since this has an
internal aerial (the ferrite rod coil) thatis
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 itis
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 justused 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,
butitis 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 parameterisavery, if not
the most, influential factor in determin-
ing the received strength of a skywave
signal. MW skywave fieid 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
ayear of low solar activity (eg, 1986-87-88)
it is found that for about 1% of the time

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 hasbeenina
very volatile state for quite some years
now, due to the absence of any suitabie
broadcasting legislation or regulatory
authority. Consequently, itcan 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 | can recom-
mend is the recently updated /rish Radio
Stations List, published by Anoraks-UK.
This 4 x A4 page booklet lists atl 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 +

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

DX file

Despite the usual summer luli 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, Fiorida, 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
transatiantic signals audible well before
midnight UTC. | 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

signal strengths will exceed the

SAE by writing to Anoraks-UK, PO Box

month, may the DX be with you.

SHURE 450

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 BBS5 ODN. LANCS

Prices below normal trade. Some V10 quantity rate. Send
18p SAE or label for free catalogue. (ovarseas 2 repLy covrons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25volIt 500 mA...............coeo.e. 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 2¥2mm Face
.......................................................... 25p or 100 for £23 or 1000 for £200
10,000 Resistors. ¥ to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values
................................................................. £25 collected £29 Mail Order
smm Red Flashing LED .......cccocovvvvivinincne 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 DIiodeS.......cocovvieirniirrrenccieereeeesene 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

ASUNLESIEd ..o 4 for60p or 10 for £1.20p
smm 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, etcy
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 SW11t 1TQ.
Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016
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AN OWNER’S
REVIEW

THE TRIO TS-4305

by Ken Michaelson G3RDG

his is not a review in a normal sense,

because the Trio TS430S discussed is
a unit which | 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.

| was fortunate in having a 20 amp 13.8
volt power supply available for use with
this rig, otherwise | would have had to
obtain one and they are not cheap. Itis 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
myselfintended to run mobile, the mount
was not supplied.

At switch-on everything worked first
time, so | 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
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side acts as a general coverage receiver
tuning from 150kHz to 30MHz. it transmits
and receives in four modes, A3J
(USB/LSB), A1 (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 48.0556MHz 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. | 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 0.25uV 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 | can get a contact!) | do not think
that it is good enough. | 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, |
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. |
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 |
require, personally. | would notgoinfora
1kW 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. | know that
whenthe 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' (ICbeing thereading 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 draginthe
manual!) which can be adjusted. | 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 | must say that their operation is far
simpler than a number of transceivers
that | 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.

| 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 | 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
| 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 aband 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'. | find the
display area, although smaller than on
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some other transceivers, quite adequate
forme.Ontheleftis the S-meter showing
Sunitsonreceive and either ALCorICin
amps on transmit. The indicators for the
VFQOs 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. | tried it, but at
normal speeds of tuning itwas 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. | contacted Lowe Elec-
tronics to see if they could help, and the
service department very kindly sentme a
photostat of the modifications necessary
to speed up both the transmit and
receive recovery time. | give the list here
for the benefit of any other amateur who
might be in the same position.

1) Change C164 from 0.22uF to 0.01.F.
2) Change C60 from 10uF to 4.7uF.

3) Change C57 from 0.47uF to 0.1uF (this
is already done on some sets. It was on
mine).

4) Remove C58.

5) Remove R97 and replace withwire 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
D4s5.

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) Ifyou are using a CW or SSB filter add
10u.F across C10 or C8, depending on the
filter in use, to remove switching clicks.

It was quite a tricky job to carry out
these modifications. | don't think that |
would have been able to do them without
my binocular magnifiers, my solder
sucker and a small 15 watt Antex
soldering iron. | 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, | was able to see what was
what.

Having completed all the modifica-
tions, | am glad to say that the rig now
performs perfectly on Amtor and, of
course, on all the other modes. |
mentioned previously that there was no
means of varying the rate of the AGC.
Well, now | am able to do that.

Lowe Electronics’ service department
also suggested that a monitor pick-up
might be obtained from connector no &
pin 3(MV 2) on the IF board. | 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 | don't think | shall be using one; |
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, | am very satisfied with my
new rig, and feel that | 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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memory extension cards.

and case.

The Archer 7280 &HBC

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 VO &

The Bowman 68000 &PC

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

Sherwood Datadystems Lid

Sherwood House, The Avenue, Farnham Common, Slough SL2 3JX. Tel. 02814-5067

TEL.

'AKD

Still going strong in its 4th year at the
original price. How do we do it?

WA1 WAVEMETER £24.95

= — z i ] gu“Wmabso(uim meter l::
- . tre transmitiers

N RRTTES | -.. (Ol unsu:q rormats  range

TR < J| 120 to 450hAN: very senss
tve, can ziso be used as field

strength meter wathin as range. Requires PP3 type battery (not
supphed)

0438 351710

Unit 5

Parsons Green Estate
Boulton Road
Stevenage

Herts SG1 4QG

WE MOVED!!

HFC1@ CONVERTER £49.00
| SR  for e FRG 3600965 our new
2T Convener,

0 160Mhz, gives tuning )
balanced mixer, with low pass fer on input.
& Can be supphed with BNC termination for other scanners

»

MAIL ORDER DEPY.

Stock tems Normally
Despatched within 48 hours,
21 days latest.

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

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

GPA1 PRE-AMP £24.95

2 Mue RF P

ml .iud ’a: .F'l"l" l.‘“‘g [~ .‘:..-(D ]
noise, Band P a: Sevus

R8F1

A tange of UHF noich fikers (for mner only) stocked ai the lollowing
frequencies 435MHz (70cms) channel 36 (for radar bhps), SAGMHZ
{RAF Boulmer wierference) can be lactory tuned lrom 420MHz to
$I0MHz £6.75 each
To order quote RBF1/ lolowed by type

HPF1
Low mnseron loss ha
use with UHF Tv,

HPFS

High pass ket mh iranslormer brawd breaker. bener performance
than HPF) bat the mserton loss 15 a kide hegher. 1-2db best for
severe problems lor UHF only £7.00 each

pass hlter with capacitive braid breaker for
€0 & PRE-AMPS £6.75 each

TNF2
A range of notch Kkers speciically wned for the Wequency of
nterference on inner and
100Mh2). VERY LOW
for the followang frequencies: 14Miu, 21Mhz, 27 5Mhz {CB). 29Mhe,
MI.HML 145Mhe. Also spot tuned at any kequency %0
£6.75 each
hmmmuhhm

B81

Transtormer braid breaker >25db at J0Mhz, ohen used with other
fiters m our range for very severe interierence. ideal at the input of
VCR and PRE-AMPS. £6.75 each

A SELECTION OF OUR MOST POPULAR FILTERS (SEND SAE FOR FULL RANGE DATA SHEET)

IDEAL FOR CLUBS OR EMC GROUPS FOR
EVALUATION OF INDIVIDUAL
SITUATIONS

DK1 RLTER KIT
udﬂﬂeuhwmm(llhﬂmmhmm

WE ALSO STOCK TORROID RINGS (n£2.50 PER PAR.

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

ALL PRICES QUOTED ARE CORRECT AT
TIME OF GOING TO PRESS AND INCLUDE
VAT, POSTAGE & PACKING

Props: R T & V E L Vagstaffe

ALL OUR PRODUCTS CARRY THE USUAL 2 YEAR GUARANTEE

[ ALSO AVARLABLE FROM LEADING
AMATEUR RADIO DEALERS

Technical Adviser:

* EMC PROBLEMS +

PHONE OUR TECHNICAL HELPUNE ON THE ABOVE PHONE NO.
BETWEEN 10am 5 12 NOON ANY WEEKDAY.

John Arastrong

J
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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.

TELEVISION LF. AMPLIFIER WITH TRAPS
GAN: PHASEPt ANYTWO$

- It A

TV IF AMPLIFIER Zous_ o
== TTERT 1= R, e

BIEEE =t

5 (o9 |oe X J"i
| | ‘0 L] i
= i o el
Nl 5 e |} sy vege
L L VT2 P g

e i w w womoweemomom

ANALYSER ! and Il compute the AC FREQUENCY RESPONSE of linear {anslogue) circuits. GAIN and
PHASE, INPUT IMPEDANCE, QUTPUT IMPEDANCE and GROUP DELAY (except Spectrum version) are

over any 1 y range req . The programs are in use regularly tor frequencies
between 0.1Mz 10 1.2GHz. The effects on performance of MODIFICATIONS to both circuit and component
values can be speedily evaluated
Circuits containing any combenation of RESISTORS, CAPACITORS, INDUCTORS, TRANSFORMERS,
BIPOLAR and FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS can be simulated - up to
@0 nodes and 180 components (IBM version).
Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS, LOUDSPEAKER
CROSS-OVER NETWORKS, WIDE-BAND 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 | Full grap! output, Ll 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 £20-£195.

For turther details and example computations or for details,
please write or phone

NUMBER ONE SYSTEMS LTD
REF.REW Crown Street, St lves, Huntingdon, Cambs PE17 4EB
Tel: (0480) 61778

Carbon Film resistors YaW 5% E24 series 0.51R to 10MO
100 off per value - 75p, even hundreds per value totalling 1000 . .£7.00
Metal Film resistors “aW 10R to 1MO 5% E12 series - 2p, 1% E24 series.
Mixed metal/carbon film resistors %W E24 series 1RO to 10MO......
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms
Linear Carbon pre-sets 100mW and W 100R to 4M7 E6 series
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 E12 series vertical mounting
1000p to 8200p - 3p. .01 to .068 - 4p. 0.1 - 5p. 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 t0 47 pf - 3p. 2% 56 pf to 330 pf- 4p. 10% 390P - 4700P .......coccoevrvecincnnnan. 4p
Disc/plate ceramics 50V E12 series 1PO to 1000P, E6 Series 1500P to 47000P ....2p

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf 5p
741 Op Amp - 20p. 555 Timer 22p
£mos 4001 - 20p. 4011 - 22p. 4017 .. 40p
ALUMINIUM ELECTROLYTICS (Mtda/Volts)
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
in, tantalum bead electrolytics (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 (piviamps)
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91..........6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A S1M1 5p. 100/1A bridge.. 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA91 6p. 30/15A OA47 . ..8p

Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt
Battery snaps for PP3 - 6p for PP9 '
L.E.D's 3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm - 1'2p. 5mm ..... 2p
Red. flashing L.E.D.'s require 5V supply only 30,
Mains indicator neons with 220K resistor
20mm fuses 100mA to SA Q/blow 5p. A/surge 8p. Holders pc or chassis..
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0m - 25p. Machines 12V dc ......
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs .
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit
Glass reed switches wih single pole make contacts - 8p. Magnets
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, TI1P32,32-30p, 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

1080 DX 6V 10 80m Multi band vertical pius 30m 126 50

1081 DX 31 Dipole 10/15/20m 2Kw p.e.p 103.50

~ 1082 DX 32 2 element 10/15/20m 2Kw p e.p 184.00
1083 DX 33 3 element 10/15/20m 2Kw p e.p. 270.25

1084 DX 34 4 element 10/15/20m 2Kw p e.p. 356.50

1085 DX 31732 Conversion Kit 80.50

1086 DX 32/33 Conversion Kin 86.25

1087 DX 33/34 Conversion Kit 86.25

1089 DX 103 3 element 10m Yag, 10925

1090 DX 105 5 element 10m Yag 16100

1093 DX 4K Converts DX 31/2/3/4/ to 40m dipole 115.00

1084 DX 27/1  Rotary dipole for 27TMHz C 8 3450

Dx 233 1095 DX 27/3 3 ele Beam for 27MHz Gamma matched 92 00

3 Element 1096 DX 240 2 ele quad 2, 10 15 & 20m 264 50

3 Bands 1097 DX 260 2 ele quad 2.10.15,16 & 20m 310.50

L{]]] 1099 DX 7/14 2 ele 40m/6 ele on 20m 50' boom 920 00

“TOWERS OVER THE WORLD”

anotHer Western winner:
THE ORIGINAL (but now copied!)

30ft ULTIMAST

The ‘ULTIMATE’ IN DESIGN FROM A
COMPANY WHO MAKE
S00FT TOWERS! 1

,’
Pd
4
4
/
’,
/
/
!
!
I
t
= 7!
™) ﬂ R , Q
AP
i ¥ ;
u u L

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 posta
detachable base, DB-1, is available to facilitate easy removal.

v Slim and unobtrusive Y:; Self-supporting
vt One-winch operation y: For HF and VHF
v Simple ground fixing antennas

Send 2x18p staps for leaflet

PRICES (CARR/VAT INC) 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 ANTENNAS (carriage paid) Price
1075DX 7/2  7MMHz 2 ele Yagi Gamma matched 20' boom 402 50
1076 DX 773 7MHz 2 ele Yagi Gamma matched 40' boom 546.25
1077 DX 51 Rotary dipole for 28,24,21, 18 and 14MMz 138.00

Mail order onl} t::W_es_tern Eleétronics (UK) Ltd.
FAIRFIELD ESTATE, LOUTH, LINCS LN110JH
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Are you interested in Music,
Electronics, Computers and
DY prOjects?

Then this is for you!

Béhm 1030s organ

For free colour catalogue & price list, write or phone
Béhm Organs and Keyboards
389 Aspley Lane, Nottingham NG8 SRR

Tel: 0602-296311

Organs and Keyboards
offer arange of high quality Kits for
keyboards, organs, Eaprom
programmers and computer
equipment.

B6hm uProm + uProm 2000

OSCILLOSCOPES
TELEQUIPMENT D73 Oual Trace 50MHz. Delay
Sweep. With manual. . £328
COSSOR CDU180 Duail Tmo. 3I5MHz. Solld State.
Portable 8 x 10cm display with manual.......... £200
SE. LABS SM1t1 Dual Trace 16MHz. Solld State.
Portable AC or External OC operation 8 x |o<:m
display With manual ... £168
TELEQUIPMENT D81 Dual Trace 10MHz. With
manual........ ....... .£180
D43 Oual Trace |5MHz wnn
manual

8544 Smgle Trace |OMH1 Sohd
State With manual. . ... €110

DISK DRIVE PSU. 240V i 8V 1.6A & 12V 1.5A
out. Size: W125mm. H7Smm. D180mm. Cased,
unused ONLY €10 (PAP£2)
DISK ORIVE S¥#in tull height. 80 track. Double
sided. Oouble density. With manual. Used. (P&P

). - o €48 e
Black & White Monttors in ... “trom €48
QWERTY KEYBOARO. Cased. ASCH Coded +
Uncoded Keypad & Fyaction keys. Requires £12V.
with info. Unused . .£28 (PAP L4
QWERTY KEYBOARD(ls n LYNX MICRO) Push to

COMMUNICATION RECEIVERS
Racal RA17L 500KHZ-30MHz. With manual
only £140 each
Eddystone 730/4 480KHZ-30MHz. With manual
only £110 sach

MULTIMETERS

AVO 9 Mk4 (Identical to AVO 8 MKk4 but scaled
differently) Complete with Batteries & Leads£38
AVO 8 Mk2 Complete with Batteries & Leads.. £43
Above items in GOOD WORKING OROER -
appearance not A1 hence the price

AVO TEST SET No 1 (Military version of AVO 8).
Complete with Batteries, Leads & Carrying Case

TEST LEADS suitable for AVOMETERS. Red &
Blackwith 2 Croc Clips 8 2 Probs (PAP £2) £3
ANALOGUE POCKET MULTIMETERS. Ptilips/
Taylor/AVO etc. Complete with Batteries & Leads

from £10

make. Cased ...........—.. . OMLY £3 ea (PAP£2)
SPECIAL OFFERS
B+K P CRT /) ly Model 487,

Supplied with 2 bases and manual (P&P £7)

ONLY £125 each
LABGEAR Colour Bar Generator KG! 8 Test
patterns {P&P £4) ONLY £40 sach

RACAL UNIVERSAL COUNTER TIMER

Type 836. 32MHz With manual ONLY £50

ISOLATING TRANSFORMER 240V In - 240V Out.
500VA £15 each (PAPE5)

STEPPING MOTORS

Type 1 200 Steps per rev 4 Phase (5 wire) 12/24V
Torque 250z inch (will run on 5V with reduced
torque} £15ea
Type 2 6/12 Steps per rev 3 Phase. 12/24V {wil!

wovkon 5V) £2ea
£7.50
Type 3 NORTH AMERICAN PHILIPS 24 Steps per

rev 4w V33 3 Ps £6ea
Type 4. 200 Stsps per rev |2ov (3 w:re) Torque 2501
inch.

Type 7 WARNER 24 Steps per rev 3 Phase (8 mre)
28V Holding Torque 450z inch £3e

AVO TRANSISTOR TESTER TT169

Handheld GO/NOGO for In-situ Testing Complete
with Batteries. Leads & instructions (P&P £3)
. NOWONLYEC12

NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605. Oual Trace 60MHz.
Delay Sweep. Component tester . £883
HAMEG OSCILLOSCOPE 203.6. Oual Trace mHz
Component tester with 2 probes . 2314

All Other Models Available

BLACK STAR FREQUENCY COUNTERS (P&P £4)
Meteor 100-100MHz £99

Meteor 600-600MHz £126
Meteor 1000-1GHz €178
BLACK STAR JUPITOR 500 FUNCTION

GENERATOR
Sine/Square/Triangle. 0 1Hz 500KHz {P&P £4)£110

HUNG CHANG DMM 7030 32 digit. Handhela 28
ranges including 10 amp AC/OC 0.1%. Complele
with Battery & Leads (PAPE4)

As above OMM 6010 0 25% 233 50

OSCILLOSCOPE PROBES Switched x 1; x 10 (P&P
2oc - €11

Used squipment — d.g- L]
This1s a VERY SMALL SAMPLE OF STOCK AE or Telephone for Lists Please check availability before
ordering CARRIAGE all units €16 VAT to be added to Total of Goods & Carriage Callers welcome 9am to
530pm Mon-Fri (until 8pm Thurs)

-
VISA
——

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL
Telephone: 0734 68041

EN

MINIATURE
PASSIVE
INFRA-RED
SENSOR

Plus VAT

Size only 80x80x40mm. Detects intruders up to

12 metres away.

'from a 12V

¢ 12 metre detection range.
* Size only 80x60x40mm

* 24 Detection zones.

* Wide 85° coverage.

* Switchable LED indicator:

This advanced new intrusion

anmly!SmA.nmdul

supply and
for use with the CA 1382, CA ;‘zlwulwoquwnbmhqhgmuy

control

unit.
mmmwmmmmm

CA 1382 ADVANCED CONTROL UNIT that's
simpie to install and operate.

Fuly automatic swen
Audbb entry/ext wammng

Onty £44.95 + VAT buin etectronics, £39.95 k.

Avaitable in kit form with

CA 1250 LOW COST
ALARM CONTROL
MODULE

This tried and tested control untt represents
the tinest value for money i control systems,
providing the following festures:
« Built-in slectronic siren drives 2 loud

« Provides exit and entranca delays

and panic facility ¢ Scmw connechonl for
ease of i

'orexlemallmdu"fwkvoohdw

price £19.95 4+ var

' HW 1250 -
ATTRACTIVE
HOUSING plus
HARDWARE FOR
CA 1250
An sivactive siesl case
house the Control Unit CA 1250
WMNWLEDMMW
switch {avaiable separately).
wmmwpﬁ\ﬁu\w and punched
front panel, NMISWIMW
sik screened label

try the adhesive
Sae 200180700m0 oy £9 50 + VAT

SAVE £ £ £ £5

BY INSTALLING YOURSELF

DP 3570 LIGHTING CONTROLLER
This versatile module
umed

provides
switching of loads

up to 3A for pre-set

times between

10 secs and 5 mins,

the timed period baing
tnggered by the opening
or closing of an extemal
loop or switch. The buit-n
12V 250mA supply

A /
powes
is available for Operating e

Suitable plastic enclosure £2.85 + VAT.

onty £13.95 + var

FL 500
QUARTZ
HALOGEN
FLOOD
LIGHT

Whiist intended for security lighting

applications, this unit is suitable for

Iightlnq patios, pathways and gardens efc.
Supplied complete with 500W lamp, priced

Protective grill, £1.95 + VAT.

onty £14.95 + var

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 velay For use with security systems, but

also ideal for

and industrial

photographic
applications. Size: 80x50x35mm. Only £25.61 + var

US 5063 DIGITAL ULTRASONIC DETECT OR
« 3 levels of discrimination against false alarms ¢ Crystal
control for greater stability * Adjustable range up to 25t

discriminating against potential
false alarm conditions.

only £13.95 + var

* Buitt-in delays ® 12V operation.

ULTRASONIC MODULE

-, ENCLOSURE

RiSCOMP I.lMITED

Dap! REVH 1

Princes Risbotoush BUCKS
HP17 9DB.

TheSecu! urity e

OR TELEPHONE

A Tel: (084 44) 6326
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A1V LECEDTION REPORIS

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 | 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 i1l 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 lItalian private stations in
Band | 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 digita!
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 receptioncan
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 Liége 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
DXto occur, although the Gort channe! 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
channel E2a

PM5544
programme schedule superimposed

Fig 2 Austrian

test card with

Fig 3 Swiss FuBK test card with moving line of
text at the bottom

Fig 4 iwalian test card with ‘RAI-ROMA' Fig 8§ Russian UEIT test card with ‘MTR'  Fig 6 Spanish television opening caption from
identification identification “TVE-1
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occurred with reception from literally all
points of the compass. One lucky
enthusiast, Ray Davies of Happisburghin
Norfolk, managed to receive what could
be the ultimate in DXing - the Middle
Eastatlunchtime 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
55.25MHz).

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 ltalian private
station on |A at 0548; TSS R2 ‘LRRTPC’
UEIT test pattern at 0829; TVR (Rumania)
R2 colour bars at 0833; RA! (ltaly) 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; RA! 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 (Siidwestfunk, West Ger-
many) E4'SWF 1 RBG' FuBK at 0723; SR-1
(Saarlandischer Rundfunk) E2 ‘SRt
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; CSTR2'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; RAIl |A and IB
PMS5544 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 'URT
BGRD' PM5544 at 1148; RTP E3 at 1258;
TVE-2E2 GTE test card at 1310; ARD-1 E2
at 2109; TVE-1 E2at2112; RAlI |A and IB at
2117.

15/7/87: RAI' 1A and IB teletext at 0942;
TVE-1E3 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; SRG-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 R1and 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 1A 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 ‘O’ 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-1source, 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
‘RTP-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 smalier
clock display in the lower right-hand
corner of the screen.

Mystery paitemn: 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 lItalian pri-
vate station in operation. Shortly after,
another Italian private station, 'TVA',
appeared on channel IA.

56 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Simon Hamer of New Radnor in Powys
has been concentrating on Band !
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 partof the
band. It would appear that local recep-
tion is very bad for Simon, but the DX
possibilities, especially in Bands | and i1,
are endless. We wonder how long it will
be before Simon receives the Bulgarian
100kW outlet at Sumen!

Other Band |l successes came from
Italy and Aibania on channel IC plus, of
course, Russia on R3 and R4. On the 18th,
Italian RAIl 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. Atleastthree

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,
accordingtoMark 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

Nethertands: 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

ARE YOU A
BUDDING WRITER?

We are particularly keen to receive

The Autumn Tropospheric period should now have arrived. Aerial
Tod-immuooffofhgﬂissuperbHighGathdebandVHFBand3
Antenna at a very special price to all enthusiasts. The Fernseh-Antenna
model S 1B14is a 14 element array covering alt VHF channets in Band 3 ithas
apeak forward gain of 11.5dB and a high front to back ratio of 26dB. For high
resistance against extremes of weather, the aerial is goid 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 kg, frequency coverage is a complete 175-230MHz, 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
£ 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 2.6dB. This unit
requires 12v DC @ GmA from its power supply via the coaxial downlead.

FERNSEN-ANTENNA S1914 High Gain 14 element Wideband 3 Aerial. . .. £29.50
{Carviage & insurance on aerial £4.95

ANTIFERENCE UP 1300 amplifier, coverage 40-230MHz. .. ........... £14.95
{price applies if purchased with serisl — normal price £17.30)
ANTIRENBNCE Matching 12v DC Power Supply (mains operated)......... £14.25

KINGROTOR Automatic ‘offset’ Antenna Rotator & Control Console.... £39.956
SUPPORT BEARBIG for heavier rotor load apphications..............c.e..eeeee £17.00
NEW! Band 1 Notch Filter type TDNF-1 (tuneable), peak notch depth

45dB, insertion loss less than 1dB, coax plug and socket

COMMBCTIONS .« -« . oo e enne s cennsnsesnsnsnsesannnnnensannoes £10.90

Aerial Techniques is the company that knows the TV-DXing hobby. We
carry 8 large and ¥ rangeofaerialeqtipmemfoveverytvpeof
installation, together with a vast rande of filters, amplifiers, cables, rotators,
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11, Kent Road, Parkstone, VISA
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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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QSO

| 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 WG&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 DO5, were
worked under the club’s own
callsign, GI3FFF/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 NW83 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
G3JFF.

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,
sothisis clearly agood 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 canbe
obtained from the Secretary,
Tony C€OCOQ, 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 willbe 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
G6EIY 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 GEHKM on
(0245) 360545.

Where are they?

The North Staffordshire
Raynet Group are keen to find
the whereabouts of GERNS 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
beif you're feeling sociablein
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-
duted 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 notonly
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 QTHR.

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 arealsoontheairon
November 2nd, but laterinthe
month will be selling equip-
ment rather than usingit, 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 wantto brushupon
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
MF]-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.
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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

t 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, | 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 Dethi.
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
Bangtadesh and China, in the
north by Nepal and Tibet and
in the north west by Pakistan.
India is a member of the
Commonwealth.

When fo 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.

AlR 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 Hindji,
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, setin the Ganges
Basin in North West India. Itis
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, ithasa
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.

Tune in to the frequencies
indicated below and listen for
these stations.

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 vernacuiars is
from 0525 to 0905 (Saturday
and Sunday until 2305) and
from 1200 to 2305. The power
is S0kW.

Liberia

LBS (Liberia Broadcasting
System) Monrovia on 3255 at
2008, OM with a talk in
vernacular followed by local
style music and songs. This
50kWtransmitter 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. Atthe
head of Delagoa Bay, Maputo
isarailterminus 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 ia 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 0800
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.

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 Culturalisnowon
the air from 1000 to 0730
(Sunday from 1100 to 0630) in
Spanish. The Engiish prog-
ramme is timed from 0300 to
0430, Monday to Saturday
inclusive.

Brazil

Radio Nacional de Taba-
finga, 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, Viila de
Cura on 9660 at 2255, OM with
a sports commentary in Span-
ish, the station identification
being at 2300.

AT e
China

Xinjiang PBS, Urumgi 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.

lraq

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
parailel on 11740.

Pakistan

islamabad on 17660 1007, a
tatk in the Urdu transmission
for Europe, scheduled from
0715 to 1000.

Qatar :
Doha on 11820 at 1835, locai
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 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.

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 overiay.

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.

Radio Neuva Cajamarca,
Neuva Cajamarca, Peru on
5800.4, OM with a haranguein
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 atalk in Portuguese. The
current schedule of this one
is unknown.
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unwanted equipment or advertise your ‘wants

accept ads not on our order form,

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

FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pleased to be able to offer readers the opportunity to sell your

CM14 4SE.

Send to Radio & Electronics World, Sovereign House, Brentwood, Essex

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 eny ad. Trade
advertisements are not accepted.

B 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

B TSB811E Trio 70cm base station. Current price is
£1099, selling mine for £825, or will consider p/ex
FT290/690 etc or will consider reasonable offer.
Phone for a good haggle. Rediffusion cabie 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

B Lowe SRX30, short wave receiver 0.5 to 30MHz,
1MHz steps, perfect working order, no mods,
analogue dial, £90 ono. Tel: (0276) 34134

B 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

B R&EWback issues: Oct’81to Jul '84,incl R&EW
Amateur’s Handbook. 37 items, £7. Tel: (0602)
231395

B 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

B 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

B Trio TS530SP transceiver boxed, mint condition
with mic and manual, £595. Creed 7B 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
B 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.
Heathkitvalve voltmeter V-7AU, £14. Heathkit OS-2
‘'scope, with manual, £30. Burns SP1 speech
processor module, £5. Tei: Thanet (0843) 294446
B Pye Cambridge AM10B 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

B 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)

B 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 QTHR). Tel: Basildon (0268) 45573
after 6pm

B Tono 550 RTTY CW converter for display on
VHF/UHF, TV, £90.Tel: (0273) 673556

B Eddystone 730/4 communications receiver with
manual, £125. Buyer collects. Tel: 01-397 7931,
evenings

B 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

B Heathkit SW717 Rx 550kHz to 30MHz. C/wW
instruction manual and recommended h/phones.
Also has built in speaker, in excellent condition,
£20 plus £3.10 postage. Tel: (0224) 643131

B KW Vespa Tx mark |l. New PA valve, £70 ono.
Racal RA17L Rx, very good cond, £160 ono. Buyer
collects in both cases. Price for both, £200. Tel:
Basildon (0268) 45573 after 6pm. Alan GIEBH QTHR
B 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 buyerviews and
collects. Tel: day 01-405 7554 or evenings (0372)
62268

B FM/AM sig-gen Marconi TF995A 1.5-220MHz,
£40. GEC mini-scope. 1in dia tube, £12. Solartron
digitai multimeter, NiCads, mains, £20. Talyor 65A
RF sig-gen, £5. Wayne Kerr LCR bridge B424, £40.
Hewlett Packard scope AM. Two channel plug in.
1801A50MHz, £35. Weir multi-reg 731 power supply,
0-15V 2A,0-30V 1A,£25. Variable transformer 0-240V
2A, £10. Clarke GBCZH. Tel: 01-859 1852

B 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

B Trio R600 receiver plus Datong active aerial,
£250 ono. Tel: Melton Mowbray 63705

B 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
GB8SBU. 131 St Johns Road, Exmouth, Devon EX8
4EW. Tel: (0395) 265059

| WKS1001 Tx/Rx, perfect condition, boxed with
manual,£70. Please write L J Poyner, 29 Love Lane,
Rodwell, Weymouth, Dorset DT4 8JZ

B 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

| 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

B FM micro transmitters/baby monitors. | have
three of these units which | 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, Clitheroe, Lancs
B Mullard high speed valve tester, gwo, recently
serviced complete with all manuals and ailmost 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

B 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 50Q 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). Tei: Roy GOBZT, Sedgley (09073) 78792

B Trio TR-751E 2metre 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) 883719 after
7pm

B Concord Il 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

B Computers, new, neverused. Sinclair SX81, new
style keyboard. Acorn Electron with data recorder,
tapes, manuals, etc, any offers considered. Tel: 01-
228 4835

B 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

B 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 SK139BG. Tei:
(04574) 5468

B Sony TC366/4 reel to reel tape recorder,
Goldring GL75 record deck and cartridge, Canon
F+b QL 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

B 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 B29 7JD. Tel: (021)
472 3688, any time

B 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

B 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

® 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

B One unused CV56B Magnetron, £10. Also ten
EF50 valves, unused, made by Mullard, £2 each.
Eight CV7006 equivalent to OC72, £1.50, unused.
Tel: Philip, (0232) 702567
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8 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

B Circuit diagram for advance OS25A oscillo-
scope. Photocopy would be fine, Also mains
transformer. Please send details and price to
Simon G1XUU, 22 John Street, Brightlingsea,
Essex CO7 ONA

# Exchange STSMC RTTY terminal unitand 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

B Eddystone 770R receiver wanted. Tel: Walsall
642509

B Software wanted for Spectrum 48K, especially
Rx-4, SSTV RTTY, CW or similar. Also need cheap
gen cov Rx, SRX30, Realistic, EC10, etc. Tel:
Thanet (0843) 294446

B Sony CRF300K cash paid. Also interested in
Pan-International Crusader 'X’' 12 band Rx, and
Trio R820. Have brand new Panasonic Rx C39L
portable, 4-way speaker system, built-in equalizer,
stereo R/C recorder (unwanted gift). Would
exchange for Sony ICF2003 or ICF7600D. Tel: (061)
7431570

B Yaesu FRS DX400 ham band receiver. Details of
price and condition. Please write to L J Poyner, 29
Love Lane, Rodwell, Weymouth, Dorset DT4 8JZ
@ Scanner to 1300MHz, Tandy or similar. Mike
Saward, 17 Oakpiece, Welwyn, Herts. Tel: (043871)
6547

B Circuitdiagram 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 Worid,
Classified Ads, Sovereign House, Brent-
wood, Essex CM14 4SE,

Long, 70 Carr Hill Road, Upper Cumberworth,
Huddersfield

B Has anyone produced a home-brew synthesizer
HF band Rx 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 .

B Has anyone got a manual or circuit diagram for
an Audio-line CBradio, or any infowhich wouid aid
in the repair of one of these rigs. If so, | would like
to hear from you. Contact Chris. Tel: (0272)
685251

B Scope Tektronix 453, urgently wanted, working
or not. Also manual or copy for same, will pay costs.
Tel: 648 7483 Mitcham/Morden

M Spare hearing aid. Behind ear or spectacle
frame type. G3VMR. Tel: (0628) 24929 any time

B Can anyone please help with circuit diagram or
service manual to get faulty Pye Pocketphone PF5
working? Also, can 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. GBAYK D Johnson, No 2 Church House Rd,
Berrow, Burnham on Sea TA8.2NG. Tel: (0278)
784570

B Fellowamateur electronics fanatic orham radio
fanatic willing to exchange circuit ideas, etc,
please contact me. Also, does anyone have data
sheets for TAAS550, will pay your price if fair.
Stephen Clapson, 44 South Road, Portishead,
Avon BS20 9DX. Tel: Portishead 846484

B 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

B Cananyone supply the data sheets and/or other
relevant paperwork, or photocopies of the above
paperwork relating to the following integrated
circuits: MCI35IP, 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

B Ntype connectors for Cellflex HCF %in 50-ohm
co-ax (the correct ones; not Andrews 44 ASW).
Also wanted, Andrews FSJ4-50B co-ax %in 50-ohm
Superflexible, any length considered. Contact lan
on (0676) 40744 after 6pm }
B Info & circuit for WD 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

B SP102i/spkr, good condition piease, price etc to
Bob, 41 Poets Corner, Margate, Kent CT91TR. 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
ForSale ..o

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephone

USE SEPARATE SHEET FOR MORE WORDS
Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.
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ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
T POWELL 16 PADDINGTON QREEN LONDON W2 1LG
OPEN MON-FRI 10AM-5N. SAT 9AM-12 NOON.
: 01 723 9248
L‘ ACCESSNVISA. TELEPHONE A OVER £8.00

JAPANESE ic’s (PART OF OUR RANGE)

AN7178 £2 95, BA5406 £2.20, HA1377 £2.20, HA1392 £2.50, HA1394 £2.95,
HA1397 £2.75,HA 1398 £2.75, HA13001 £2.95. LA4460 £1.80, LA4461 £1.80,

AJL|L

MB3722 £3.50. MB3730 £2.50, MB3731 £3.50, STK481 £7.50, STK 40.
TA7205AP £1.00, TA7222AP £1.30, TAT240 £2. 41 £2.95, TAT270
t2.75. TA7271 £2.75. TA7274 £2 95, T £3. AT201 £2 TA

75 .00,
UPCHB! 1,10, upciisz o110 UPC] TS, £2 0. UPG 1188 1275,

BEAM VIDEO

Throughout the house on Channe! 36.
Price £10.50 + P&P 50p. Phone for leaflet:

AGRIMOTORS
MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST OFFICE, MERTON.
Nr OAKHAMPTON, DEVON EX20 3DZ
OPEN'§ 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

TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate =

settlement. We also welcome the opportunity
‘ sss. [ J ¥

Tel: 070682-3036 (24hrs) =

*

103 South Brink, Wisbech, Cambs
TEL: 0945 584188
Est Over 10 years

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
28C2043/1307 HF 16W £2.00
28C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £15.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £39.20
M57712/37 SAV7 VHF/FM 25W £39.50
M57713/SAV8 VHF/SSB 15W £39.00
MB77168/8AU4 UHF/88B 18W £49.50
M57719 VHF/PMR 15W £31.20
Ms7727 VHF/SSB 38W £47.50
M57749/SAU11 934/FM 7W £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 0BS
021 421 8201-3
== (24hr answer phone) N

WORKSHOP SERVICE MANUALS

ANY MUSIC AUDIO, MONO TV - £4.50
ANY COLOUR TV, AMATEUR RADIO - £9.50
ANY VIDEO RECORDER, TEST - £19.50

to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO

ALL THE SUPER

BARGAINS ARE

ON THE

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-531 1568
ENAMELLED COPPER WIRE

SWG b 8oz 4oz 202 .
810 34 363 209 1.10 0.88 s - o
35t0 39 3.82 2 127 093 IN ,DE FR NT
40 to 43 6.00 3.20 225 161
Wy G s ae  2m COVER OF THIS
48 15.96 9.58 6.38 3.69
SILVER PLATED COPPER WIRE MAGAZ’NE"
1410 30 9.09 5.20 2.93 197 e
TINNED COPPER WIRE
1410 30 397 2.4 1.39 0.94
Fluxcore
Solder 5.90 3.25 1.82 0.94
Please add 15% VAT. Orders under £2 add 20p.
1 SAE for list of copper and resistance wire.
I Dealer enquiries welcome.

Radio &
Electranlcs

he communications and elecironics magazine

This method of advertising is avallable n
multiples of asingle column centimetres —
{(minimum 2cms). Copy can be changed
every month

RATES
per singie column centimetre:
1 insertion £9.65, 3 — £9.15, 6 — £8.65, 12— £7.75

;---------------------------
# RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

: TO: Radio & Electronics World - Sovereign Hou

"
| |
so [ |
Brentwood - Essex CM14 4SE - England - (0277) 219876 .
i PLEASE RESERVE.. ... centimetres by............. columns :
[ FOR A PERIOD OF 1 issue.....[] 3issues....[] 6issues...[] 12issues...[] |
B COPY enclosed......[] to follow......[] [ ]
|
|
[ |
|
|

Cheques should be made payable to

STATE MAKE/MODEL/TYPE. PLUS 50p post. | PAYMENT ENCLOSED:........ e TR S
LSAE ENQUIRIES OTHERS PLUS FREE REVIEW. | [ L_———l payments by International Money Order +
MAURITRON (REW), 8 CHERRY TREEROAD, | [ CHARGE TO MY ACCOUNT...... SR |
CHINNOR, OXFORDSHIRE OX9 4QY. . COMPANY
) B ADDRESS ..ottt s
MORSE CODE PREPARATION [ |
Cassette A: 1-12 wpm 'or amateur
Cassette B. 12-25 wpm for pr prep
Each cassette i1s type C0
Price of each cassette (mcludm? booklets) £3 95.
Morse key with separate battery (PP3) — driven sohd stale . .
oscillator and sound transducer proauces clear tone fo r T T T T T
practice Price of key with electronic unit £8 85 . c | P | l | J [ [ 1 .
Price mcludes ostage etc Europe only | | | | | | | | |

12 mw-y. Mikon, Port: PO4 BLS
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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

30 Highlands Rd, Horsham, West Suseex RH13 5LS
Telk: 0403 864066

G4 DXX
Video Electronics

For Icom, Dray, Wells, DAIWA, Datong. N334 MHz
equipment, logbooks,
rotators, cable, etc.
OPEN 9-5pm, Closed Wednesdays
141 Lancaster Road, Morecombe, Lancashire LA4 SQJ

Phone: (0524) 418873 EN

PROFESSIONAL
ELECTRONICS TECHNICIANS

Short re-training courses (3 week)

VCR SERVICING
MSC GRANT AID PAYABLE TO EMPLOYERS (ATS GRANT
50% OF FEES). UNEMPLOYED MAY BE ELIGIBLE FOR
FULL JTS GRANT AID
HIGH PRACTICAL CONTENT ON ALL COURSES
BTEC ONC AWARDS
MNEXT COURSES COMMENCE 4th JANUARY 1988
TELEVISION AND VIDEQ. COMPUTER TECHNOLOGY.
TELECOMS. PROGRAMING

The LONDON ELECTRONICS COLLEGE Dept REW

Brompton institute
Penywem Road, London SWS 8SU
Tek 01-373 8721 PRESTEL*2115495

NEXT ISSUE
ON SALE
12th NOV

1987

NOVEMBER 1987

CATALOGUE No24

Bigger and better than ever before. 64 pages
crammed with thousands of exciting bargains.
Electronic components, power supplies,
motors, fastenings, baliraces, 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

CONQUER ELECTRONICS
Offers a wide range of etectronics, 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

Congquer Electronics
25 Windsor Way, Maybury,
Woking, Surrey GU22 8DT.
cheques payable to C CONQUER

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 Intemational
3 Eastcote View, Pinner,
Middx HAS 1AT. Tel: 01-866 3300

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

ETESON ELECTRONICS

Tek: (0253) 885107
Open 930am - 12 30. 130 - 5 30. Closed Wed & Sun
Etectronic Component Specialists

A wide range of electronic components, IC's. capacttors,
transistors, resistors. plugs and sockets elc.

EX R.A.F. VULCAN
SOLID STATE

Tail warning Radar Indicator unit (Part of Red
Steer) Last Chance to Obtain A Once
Operationat Item.

BRENT ELECTRONICS
Tel: 0472 690383

£49.50 + Securicor

JAYCEE ELECTRONICS LTD
JOHN GM30PW
20 Woodside Way, Glenrothes,
Fife KY7 5DP
Tgl: 05?2 756962
pen- Tues-Sat 9-5

Quality secondhand equipment in stock. Full
range of TRIO goodies. Jaybeam - Microwave
Modules - LAR.

cas

RATES

BOXES od sizes
20mm x 59mm single
40mm x 59mm double

Total
prepayment
rotes

Adspace Jissues 6 issues 12 issues
single £4700 £83.00 £158.00
double £9400 £176.00 £316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

T0: Radio & Elechronics World - Sovereign House - Brentwood - Essex
CM14 4SE - England - (0277) 219876

print your copy here

Double County Guide 3..

NUMBER OF INSERTIONS REQUIRED
Single County Guide 3. £47.00..[]

PAYMENT ENCLOSED [E

S £8800..[] 12.......£158.00..[]
6.n§17600..[] 12......£316.00..]

Cheques should be made payacbie 0 Radio and
Electronics World Overseas payments by Infematio-
nal Money Order

, available on request.

Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subiect to our
standard conditions. i

Registered NO 2307667 (England)

l CEONNENEE |

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Radio& .
E

Electronics ADVERTISING RATES & INFORMATION

DIPD RATES series rates for consecutive Insertions

mm x width mm ad space 1 lssue 3 issues 6 issues 12 issues
681 x 90 spage £91.00 £86.00 £82 00 £73.00
128 x 90 or 61 x 186 V4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 Y2 page £305.00 £280.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00

colour rates ] )
COLOUR AD RATES exclude cost series rates for consecutive insertions
of separations

depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 2 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00

Covers Qutside back cover 20% extra. inside covers 10% extra
SPEC'AL Posrnous Bleed 10% extra |Bleed area = 307 x 220}
Facing Matter:  15% extra

*Dates affected by public holidays

issue colouwr & mono proof ad mono no proof and small ad mono artwork on sale thaws
Sept87 16Jul 87 22 Juil 87 : 24 Jul 87 A3Aug 87....—.
Octs7.... 13Aug 87. .19Aug 87 21Aug 87 v 10 SOPLET
Nov87 10Sep87 16Sep 87 [RUS— | 111014 : 80ct87
Dec87... " 15Oct 87 210ct87 230Qct87 12 Nov 87

CONDITIONS & INFORMATION

SERIES RATES It series rate contract is cancelled, the advertiser Printed -~ web-offset [e) pay by Money Order
Series rates also apply when larger or additional will be liable to pay the unearned series discount PAYMENT Commission to approved advertising agencies &
space to that initially booked 1s taken already taken Above rates exctude VAT 10%
An ad of at least the minimum space must appear All single insertion ads are accepted on a pre-
in consecutive 1ssues to quahfy for series rates CoPY payment basis only. unless an account 18 held CONDITIONS
Previous copy wilt be it no Except for County Guides copy may be changed Accounts willbe opened for series rate advertisers 10% discount if advertising in both Radw &
further copy Is received monthly subject to satisfactory credit references Etectronics World and Amateur Radio. A voucher
A "hoid ad’ 18 acceptable for maintaining your No add charges for or llustra- Accounts are strictly net and must be settied by copy will be sent to Dispiay and Colour advertisers
series rate contract. This will automatically be tions (except for colour separations) publication date only
nsertad if no further copy Is received For il q h Ads accepted subject to our standard condrrons.
Display Ad and Small Ad series rate or illustrations just send photograph or artwork FOR FURTHER INFORMATION CONTACT available on request
cont are not g! Colour Ad rates do not include the cost of Radio & Eiectronics World, Sovereign Mouse, Brentwood, Essex CM14 4SE

separations (0277) 219876
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=

1-513 amp ring main junction boxes
2-513 amp ring main spur boxes
§-3 flush electrical switches
7-din flex line switches with neons
8- 280 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 6%~ 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- 215000 mfd computer grade electrolytics
19 -2 light dependent resistors
20 -5 different micro switches
21 -2 mains interference suppressors
22 - 225 watt crossover units 2 way
23140 watt 3 way crossover unit
28 - 16 digit counter mains voltage
30-2Nicad battery chargers
31 -1 key switch with key
32- 2 humidity switches
34 - 96 x 1 metre lengths colour-coded connecting wires
36 - 2airspaced 2 gang tuning condensors
37- 2solid 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 DPDT
45 -1 24 hour time switch mains operated is.h.)
46— 16 hour clock timeswitch
48 - 26V operated reed switch relays
49 - 10 neon valves -~ make good night lights
50-2x12V0Cor24V AC,4CO relays
51-1x12V 2C O very sensitive relay
52-112V4C relay
85 - 1 locking mechanism with 2 keys
56 - Miniature Uniselector with circuit for electric jigsaw
57 -5 Dolis’ House switches
60 - 5 ferrite rods 4" x 5/16" diameter aerials
61 -4 ferrite slab aerials with L & M wave coils
62 - 4 200 ohm earpieces
63 - 1 Muilard thyristor trigger module
64 - 10 assorted knobs ' spindles
65 -5 different themostats, mainly bi metal
66 - Magnetic brake - stops rotation instantly
67 - Low pressure 3 level switch
69— 225 watt pots B ohm
70 - 2 25 watt pots 1000 ohm
71 - 4 wire wound pots - 18, 33, 50 and 100 ohm
73- 43 watt wire wound pots 50 ohm
77 - 1time reminder adjustable 1-60 mins
78-5.5 amp stud rectifiers 400V
85-1mains shaded pole motor %~ stack
86-25" ali fan blades fit % " shaft
87 - 23" plastic fan blades fit % " 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
93-411 pin moulded bases for relays
94 - 5B7G valve bases
95— 4 skirted B9A valve bases
96— 1thermostat for fridge
98- 1 motorised stud switch {s.h.}
101-12% hours delay switch
103 - 16v mains power supply unit
104 - 14%V mains power supply unit
105 - 15pin flex plug and panel socket
107 - 15" speaker size radio cabinet with handle
108-10%" spindle type volume controls
110 - 10 slider type volume controls
112- 1 heating pad 200 watts mains
114 -1 1W amplifier Mullard 1172
115 - 1 Wall mounting thermostat 24V
118 -1 Teak effect extension 5" speaker cabinet
120 -2 p.c.b. with 2amp 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, 16 x 5mm, average
depth 46mm
241 -1 car door speaker {very flat} 62" 15 ohm made for
Radiomobile
243 -2 speakers’ 6" x4” 15 ohm 5 watt made for Radiomobile
266 - 2 mains transformer 9V 'z A secondary split primary so
OK also for 115V

Price per pack is £1.00.* Order 12 you

{sh) are not new but guaranteed ok.

- % shaft

267 - 1 mains transformers 15V 1A secondary p.c.b. mounting

330 - 26V 0.6V mains transformer .3a p.c.b. mounting
350 - 40 double pole leaf switches

365 - 1 7uf 660V 50hz metal cased condenser

453 -2 2%in 60 ohm loudspeakers

454 -22%in 8 ohm loudspeakers

463 - 1 mains operated relay with 2sets ¢/o contacts
464 - 2 packets resin filler/sealer with cures

465 - 35A round 3 pin plugs will fititem 193

466 - 47 segment l.e.d. displays

470 - 4 pc boards for stripping, lots of valuable parts
480 - 13A double pole magnetic trip, saves repairing fuses
498 - 4 1000uf 25V axial electrolytic capacitors

504 -1 Audax PM 8" speaker 15 ohm 5 watt rating

515-1004BA 1%" cheesehead plated screws and 1004BA nuts

541 - 1 pair stereo tape head as in cassette recorder/players
546 - 1 bridge rectifier 600V international rectifier ref 38100

548 - 2 battery operated relays (3-6v) each with 5A ¢/o contacts

2pairs
653 - 2 lithium 3V batteries (everlasting shelf life

TELEPHONE BITS

Master socket (has surge arrestor - rmgmg condenser etc)

and takes B.T. plug.
Extension socket.
Dual adaptors {2 from one socket)

Cord terminating with B.T. plug 3 metres ... <~ e [ -~ EEEEE
Kit for converting old entry terminal box to new B T master
socket, complete with 4 core cabie, cable clips and2 B.T.
extension sockets..
100 mtrs 4 core telephone cable.

£1 BAKERS DOZEN PACKS

may choose another free. Items marked

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 ata 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 Mullard modutes - i.e. Mains
power unit {EP9002) Pre amp module (EP9001) and two amplifier
modules {EP3000) all for £6.00 plus £2 postage. For prices of
modules bought separately see TWO POUNDERS.

CAR STARTER/CHARGER KIT

Flat Battery! Oon't worry you will start your car in a few minutes with
thisunit - 250 watt transformer 20 amp rectifiers, case and all parts with
data and case £17.50 post £2.

THIS MONTH'S SNIP
is a 22 kW tangential heater, metal box to containitand 3
level switeh to control it. Special price £7.50 post paid.

|
VENNER TIME SWITCH

Mains:operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the
lengthening or shortening day. An
expensive time switch but you can have it
for only £2.95 without case, metal

case - £2.95, adaptor kit to convert this
into a normal 24hr time switch but with the
added advantage of up to 12 on/offs per
24hrs. This makes an ideal controller for

Ex-Electricity Board. the immersion heater. Price of adaptor kit
Guaranteed 12months.  is £2.30
12 volt MOTORS BY SMITHS

Made for use in cars, etc. these are
very powerful and easily reversible.
Size 3% " long by 3" dia.

They have a good length of %
spindle - 1/10 hp £3.45

1/8hp £5.75. 1/6 hp £7.50

SOUND TO LIGHT UNIT

-
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 inan attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output
are by % " sockets and three panel mounting fuse holders provide
thyristor protection. A four pin plug and socket facilitate ease of
connecting lamps. Spectal 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 EMT 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 shouid 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 d measures app ly 15 x 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 runang 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, Zkw. 2.5kw, and 3kw. Prices are
5 each for the first 3, and £6.95 for the 3k. Add post £1.50 per
heaterif not collecting.

CONTROL SWITCH enabling full heat, half heat or cold blow,
with connection diagram, 50p for 2kw, 75p for 3kw.

FANS & BLOWERS

5" 5 +£1.25 post. 6" £6 + £1.50 post

4" x 4" Muftin equipment cooling fan 115V £2,00

4" x 4" Mutfin equipment cooling fan 230/240V £5.00

9" Extractor or blower 115V supplied with 230 to 115V adaptor
£9.50 +£2 post.

All above are ex computers but guaranteed 12 months.

10" x 3" Tangential Blower. New. Very quiet - supplied with 230 to
115V adaptor on use two in series to give long blow £2.00 + £1.50
post or £4.00 + £2.00 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 ETi 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. £9.50 + £2 P&P.

Some of the many described in our current list which you will receive

NEW ITEMS

with your parcel.

£2 POUNDERS*
I 2P120 - 1combined clockwork switch and thermaostat for boiier
control
2P122 130a rotary switch, surface mounting with pointer knob
| 2P123 - 125arotary switch, surface mounting. cover engraved. high
medium low and oft
2P124 - 128kv 001 mfd block condensor
2P127 - 130a bridge rectifier assembly on heat sinks
2129 110rpm motor 115V so supplied with adaptor for 230V
2P131 - 1Crouzet motor 230V fits the Crouzet gearbox
2P132 - 1ceiling heat-stat for fire warning or protection
2P133 -1 Circuit breaker 20a, Crabtree ref C50
2P134 - 19V 500mA psu, plugs into 13a socket
2P135 - 10m 10 conductor intercom cable
2P136 - 12%kw element made for tangential blowers
2P137 1Thermo couple, stainless steel tipped for measuring internal
heat
2P138 -1 Mains transformer 20V 0 20V 1a upright mounting
2P141 1rechargeable battery D size (4 AH) solder tag ended
2P142 - 10m 4 pair intercom cable White PVC outer
P14 1 mains operated relay with 4 x 8a c/o contacts
2P145 -110,000uf 70V d ¢ smoothing capacitor
2P146 -17.800uf 150C d ¢ smoothing capacitor
2P148 - 1Technicalinformation on 3" FOD refundable if you buy fdd
2P149 - 5 ditf battery operated model motors
2P150 -1 PSU chassis with all components for 24V 2A d.c. unwired
2P151 - 1Metal box 14% x 14 x 4 with lid add £2.00 post
2P152 -1 Maotor start capacitor 80uf 250V
2P153 -1 Two station Intercom unused but line reject
2P154a - 1Nicad charger - pluginto 13a socket5.2V 7UA ocutput
2P154b - 1 Nicad charger - plug into 13a socket 6V .9VA output
2P155 - 1Mains transformer giving 16, 17, 18 & 20V 60W
2P158 -1 Dven thermostat with temp calibrated knob
2P159 - 19V 500ma cased with mains iead and cutput lead
| 2P160 -113a plug adaptor fused takes 3 x 3a plugs
2P161 - 16" diagonal side cutters
2P162 - 1Stereo Matrix PCB mounting deemphasis K35
2P163  1AC Working capacitor 12uf 660V AC or 1500V dc
2P164 -3 Phoneleads 3 mtrs long tags one end B.T plug other end
| £3 POUNDERS*
3P7 -10C voltage, doubler or halver for 12V 1024V 1210 6V 2410 12V
3P8 ~124hr time switch $ new 1year
3P9 - 12V 500mA psu plugs in 13a socket regulated
3P10 - 1Mains transformer S0V 2A with 6.3 pilot light winding,
upright mounting, fully shrouded plus £1post
3P13 1 Noise filter to fit in mains lead of appliance up to 25a
3P15 - 1 waterproof case will take 150 watt transformer
3P16 - 1signalbox, 3lamps on face plate of metal box size 5% x 3%
3P17 - 1chokeand starter to work 87 fluorescent tube at 125W
3P18 - 122V 3a mains transformer with bridge rect fitted on top panel
3P20 10-5a ammeter 3% ac/dc ex equipment
3P21 - 1 power factor correction condenser 35uf 350ac
3P2 1200va - auto transtormer 230 1o 115V torroidal encapsulated

£150 post

3P23 - 136V-036V tapped 20V 0-20V 100va

3P24 13" Noppy disc for Amstrad etc

3P25  -177 Electricians pliers

£4 POUNDERS*

4P12 - 50m low loss co-ax 75ohm + £1post

4P13 -3 Horstmann time and set switches 15amp

4P14 - 1150w mains transformer “c” core 43V 3.5A secondary
4P15 - 1powerful motor 2™ stack fitted with gearbox final speed

60rpm mains operated. could operate door opener etc

4P17 -1 Uniselector 3 pole 26W. 50V coil standard size
4pP18 1Volt meter with digital display (DIGIVISDR}
4P19 - 112V dc motor will fit to gearbox 4P20
4P20 1Gearrain giving speed reduction
£5 POUNDERS*
P86 -1 Transtermer upright mounting 230/240V primary 2 x 100 12

Dept.R.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT

MAIL DRDER TERMS: Cash, P.D. or cheque with order. Orders

under £20 add £1 service charge. Monthly account orders

accepted from schools and public companies. Access & B/card

orders accepted. Brighton (0273) 734648 or 203500.

secondary

5P88 -1 Transformer in waterproof metal box 24V SA add £2 post

5P89 - 14 bank heating element each 2kw ideal convector heater

5P90 - 118" long tangential blower with motor at one end

5P91 - 114" blower, motor in middie

5P92  -10m Audio co-ax double screened 7Sohm super low loss for TV

5P93  -16" Alarm bell 24V dc or ac

5P94 -1 Currenttransformer 14V out with ladc input

5P95 -1 Vlﬂlage photo cell

5P97 matching t ol 0-4.5-8-160 ohm 100 add
[1 50 post

5P98a 10 90a ammeter for mounting outside controt panel

5P98b - 10-180a ammeter for mounting outside control panet

5P39 - 1Mains operated blower centrifugal output size app. 5™ x 1%~

5P100 - 1 Mains splitter 45a switch 3 x 15a fused circuits.

5P101 - 1Model motor 1 rpm from 6V reversible

£7 POUNDERS*

7P 1Instant heat solder gun ~ mains with renewable tip and job
light

£8 POUNDERS*

1 Charger transformer 10a upright mounting 230/240 primary
16v 10a secondary

8P2 16" underdome alarmbell suitable for a fire alarm or burglar
alarm mains operated.

BP3 - 1 heat sink big powerful so ideal for power transmitter

8PS -1 % hp motor 900 rpm capacitor run

8P 124hr time switch - 2 on offs 16ac/o contacts 3" x3" x 1%

8P7 18Sitent sentinel invisible ray kit

8pP8 1Papstfan 3% x 3% x 1% 230V metal bodied

£10 POUNDERS*

10P13 - 1reversible motor with gearbox 104 rpm Parvalux

10P14 - 1100a time switch 10on/off per 24hr extra triggers £1 per pair

10P15 -1 Max demand meter 230 ac mains

10P16 -~ 1 powerful air mover 2 small type blowers with motor in middle

10P18 - 1mains operated klaxon

10P19 - 112V alarm bell really loud, mains operated. in iron case + £5
post

10P22 - 1sensitive volt meter relay

10P23 -~ 1 fruit machine heart 3 fruit wheels each stepper motor
operated add £3 post

10P24 -1 big.panel meter face size 4% x 2% 200uA movement scaled
1-10

10P26 -1"$ y" phone dial sold as
such

10P23 - 112V engine cooling fan

10P30 —Tinstrument psu on pcb has 4 outputs .12V/.5V BA/12V 5A/5V

10P31 - 17 day time switch 16a c/o contacts sep switches for each day

10P32 - 168 rpm 1/6th hp motor reversible

£15 POUNDERS*

15P1 -1 kit for 1ISW hi fi amp

15P2 -1 kit for psu to supply one or two 15P1 amps

15P3 - 1time switch battery or mains operated - 16a ¢/o contacts, 7
day programmabte has 36hr reserve

£25 POUNDERS*

5P 11500 PSI hydraulic pump 24V 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 £5 ref 5P56.

et




ELMASET INSTRUMENT CASE

300x133x217mm deep .£10.00 ea (£2.20)

REGULATORS
LM317T Plastic T0220 variable
LM317 Metal

7812 Metal 12v1A. ...
7805/12/15/24 plastic
7905/12/15/24 plastic

CA3085 T099 Variable regulator
LM338 5A variable B

COMPUTER ICS
68008 Processor Ex-Equip
27256-30 ex-eqpt.

2764-30 USED ..

2716-45 USED

1702 EPROM ex equip .
2732-45 USED

2114 EX EQPT 60p 4116 EX EQPT
6264LP15 8K static ram
6116-3 (TC5517AP) ..

4416 RAM

SURFACE MOUNTED
TRANSISTORS

BCW30 BCW31 BCW72 NTAV70 152836 min 50/type
...100/€2.50

€1

£2.20

£1.00

50p 100 + 27p
50p 100 ~ 27p
. 4 |

(€5

£5

£2.50

. €2
£2100+£1.50
.£5.00
.£2100+£1.50
. 70p

£2.80

£1.50

£3.50

POWER TRANSISTORS
2N3055H RCA House numbered.
25C1520sim BF259...

TIP141,142,£1 ea, T|P112 125,42B
TIP35B£1.30 TIP35C...

SE9302 100V 10A DARL SIM TIP121.
2N3055 Ex eqpt tested ...

Plastic 3055 or 2955 equiv 50p............
2N3773 NPN 25A 160V £1.80

QUARTZ HALOGEN LAMPS
A1/216 24v 150w .. .
H112v 55w (car spot)...

MISCELLANEOUS

D.I.L. Switches 10 Way £1 8 Way 80p. 4/5/6 Way 50p
180 Volt 1 watt ZENERS ALSO 12V 20/€1
Minature co-axail cable RG316U ... £0.50/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 ... .£1.90
VNIOLM 60V 1/2 50hm TO-92 mosfet

S€2

3/21 100/€£22
2/€9

£1.50

2/€1

4/€1
100/£35
10/£16

£2.25

4/£1. 100/£20
MIN GLASS NEONS 10/€£9
RELAY 5v 2 pole changeover looks Ilke RS 355-741 marked
STC 47WBOST ..
OMRON RELAY 3.6volt coil 2p c/o contacts marked
G4D-287P-BT2. 7l
MINIATURE CO-AX FREE PLUG RS 456-071 2/€1
MINIATURE CO-AX FREE SKT RS 456-273
2/€£1.50
STRAIN GAUGES 40 ohm Foil type polyester backed balco
grid alloy. £1.50ea 10+ £1
DIL REED RELAY 2 POLE n/fo CONTACTS
€1

Zettler 24y 2p ¢/o relay 30x20x12mm sim. RS 348-649
.£1.50100+ £1
. .£0.90
Linear Hall effect [C Micro Switch no 613 SS4 sim RS
304-267

ELECTRET MICROPHONE INSERT

. .£2.50100+ £1.50
Hall Effect IC UGS3040 + MAGNET - .£1.00
OSCILLOSCOPE PROBE SWITCHED X1X10 £10
CHEAP PHONO PLUGS.. 100/£2 1000/£18
1 pole 12 way rotary switch 4/€1
AUDIO ICS LM380 LM386 ... £lea
555 Timer 5/£1 741 Op AMP .. S/€1
COAX PLUGS nice ones. a/€1
4x 4 MEMBRANE KEYBOARD ... e £1.50
15.000uF 40V SPRAGUE 36D. ..£2.50 (£1.25)
INDUCTOR 20uH 1.5A .. .5/€1
NEWBT PLUG + LEAD .£1.50

KEYTRONICS

MAIL ORDER ONLY

P.o. Box 634

Bishops Stortford, Herts, CM23 2RX
TELEPHONE: 0279 505543

1.25" PANEL FUSEHOLDERS.....

CHROMED HINGES 14.5x 1" OPEN £lea
TOK KEY SWITCH 2 POLE 3 KEYS ideal for car/home
alarms. £3
12v 1.2W smal! wire ended 1 amps fit AUDI VW TR7 SAAB
VOLVO 10/€94
12V MES LAMPS. 10/€1
STEREO CASSETTE HEAD. €2
MONO CASS. HEAD..... ..£1 ERASE HEAD 50p
THERMAL CUT OUTS 50 77 85 120C Elea
THERMAL FUSE 121C 240V 15A .5/€1
TRANSISTOR MOUNTING PADS TO-5/T0O-18.....£3/1000
TO-3TRANSISTOR COVERS. 10/€4
STICK ON CABINET FEET 30/€1
PCBPINS FIT0.1" VERO .200/€1
TO-220 micas + bushes..... 10/50p 100/€2
TO-3 micas + bushes.. .20/€1
Kynar wire wrapping wire

PTFE min screen cable

Large heat shrink sleeving pack....

CERAMIC FILTERS 6M/9M/10.7M

TOKIN MAINS RFI FILTER 250v 15A. ........

IEC chassis plug rfi filter 10A

Potentiometers short spindles values 2k5 10k 25k 1 M 2M5
new value 5€1
500k lin 500k log 4/€9
40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO
DATA €1/pr
PLESSEY INVERTER TRANSFORMER 11.5-0-11.5V to
240v 200VA. .£6 (£3)
Large Qty Available 240 to 115v step down transformers
1kVA.. €13 carr£3

DIODES & RECTIFIERS
1N4148

1N4004/SD4 1A 300V

1N5401 3A 100V

BA158 1A 400V fast recovery
BA159 1A 1000V fast recovery
120v 35A stud....

12FLO 12A 200V smail stud
BY127 1200V 1.2A

BY254 800v 3A

BY255 1300v 3A.

6A 100V Similar MR751

VM88 800mA 100VDIL b/REC
1A 800v bridge rectifier.

4A 100V bridge

6A 100v bridge

10A 200v bridge..

25A 200v bridge £2 ea

25A 400v bridge £2.50

SCRs

2P4M equiv C106D
MCR71-6 10A 600v SCR .
35A 600v stud

TICV106D .8A 400v SCR 3/£1
MEU21 Prog. unijunction

TRIACS

NEC Triac ACO8F 600V TO 220

NEC Triac 150L Tab TO220 6A 400V
ACOV8FGM 800mA 400V T092 TRAC
Diacs.

TXAL225 8A 400V 5mA gate 2/21
TRAL 2230D 30A 400V isolated stud

CONNECTORS

Centronics 36way |IDC plug

Centronics 36way IDC skt .

Centronics 36way plug {solder type)
USED Centronics 36W plug & socket

‘D’ 9-way £1; 15-way £1.50; 25-way.................
37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS

W21 or Sim 2.5W .. 10 of one value £1
R10 0R15 0R22 2R0 4R7 SRO SRG 8R2 10R 12R 15R 18R 20R
22R 27R 33R 36R 47R 56R 62R 91R 100R 120R 180R 390R
430R 560R 680R 820R 910R 1K15 1K2 1K5 1K8 2K4 2K7 3K3
3KO0 5K0 10K RO05 (50 milii-ohm) 1% 3W 4 for £1
W22 or Sim 6W .7ofone value £1
R47 R62 1R0 1R5 1R8 3R3 6R8 9R1 10R 12R 20R 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

100/£1.50
100/£3
10/€1
100/£3
100/£4
.65p
4/£1.50 100/£25
10/€94

R 3 |

. 6/€1

4 €1
SET

4/€1

.3/€1

50p
£1.50
10/€£18
10/€22

.3/E1 100/£20
€1
£2

100€15
3 €1

diacs 25p
. 8/£2 100/£30
2¢1

3/£1

a/e9

100/£35

£4 each

£4 10+ £3.50
.E4

£40

£3

£2

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
MIN. ACCOUNT ORDER £10.00

16K 20K

W23 or Sim 9W. 6 of one value £1
R22 R47 1R0 1R1 15R 56R 62R 68R 100R 120R 180R 220R 300R
390R 680R 1K0 1K5 5K1 10K

W24 or Sim 12W .4 of one value £1
R50 1R0 2R0 6R8 9R1 10R 18R 22R 27R 56R 68R 75R 82R 100R
150R 180R 200R 220R 270R 400R 620R 6K8 8K2 1K0 10K 15K

PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
2N5777

TIL81T018 Photo transistor

TiL38 Infrared LED..........

OPI2252 Opto isolator.

Photo diode 50p

MEL12 {Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR..

LEDs RED 3mm or 5mm 12/£1

GREEN or YELLOW 3 or 5mm 10/£1
FLASHING RED OR GREEN LED 5mm 50p

SUB MIN PRESETS
HORIZONTAL

1K 4K7 10K 22K 47K 1M 10M
MULTI

TURN PRESETS

10R 20R 100R 200R 250R 500R
2K 5K 10K 22K 50K 100K 200K 2K2 2K5 47K 500K 2M2

IC SOCKETS
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

TRIMMER CAPACITORS 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/€1

SOLID STATE RELAYS NEW 10A
250v AC

Zero voltage switching
Control voltage 8-28v DC —
40A 250V AC Solid State relays

POLYESTER/POLYCARB
CAPS

1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad

..£1.30
50p only
3 |
5/€1
.50p
.6/€2
..50p
.70p
100/£6
.100/£6.50
.100/£38

15/€1 100/€5

.50p

.100/£6

100/£3.50
1uF 250V Mullard/Siemens AX 1/E1 100/£8
100N 250V radial 10mm 100/£3.....
2u2 160v rad 22mm.
470n 250v AC X rated rad.
33n/47n 250v AC X rated rad 15mm.
114 600V Mixed dielectric... i .
Paper cap. 1uF 700V ideal for electronlc ignition

100/€£10
4/€1
10/£1.00
50pea

.£1.00

BEAD
THERMISTORS

GLASSBEAD NTC Res @ 20'c
250R 1K2 50K 220K 1M4

BEAD TANTALUM CAPS
825V 47u 3V 12/£1
2u220V 8/£1

MONOLOTHIC CERAMIC
CAPS

10n 50V 2.5mm

100n 50v .

100N 50V axial Shonleads

10N 50V.

100N 50V dil package 0.3" rad

10N 50V dil package 0.3" rad.£4/100

100/£6
100/€8

100/£4.50

.2.5mm or 5mm 100/£6
.100/£3

100/€£4 1000/£35
.100/€10

.£35/1k

STEPPER MOTOR 4 PHASE 2 9v
WINDINGS

£3.50 10/£30

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL

ELECTRONIC COMPONENTS BOUGHT FOR CASH




