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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products
584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 0BS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074

Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems.

YAESU

s

RWC offer you more . . .

RWC - WE HAVE MORE RADIO-ALLIED
SERVICES UNDER ONE ROOF
THAN ANY OTHER UK COMPANY

RWC are Radio Communication specialists and approved suppliers of ICOM and YAESU
Business and Amateur Radios. We are also exclusive distributers for Kenpro handhelds
and distributers of Uniden-Bearcat Short wave and scanning receivers. We specialise in the
modification, improvement and frequency expansion (RX only for UK Market) of most
brands of Amateur Radio Handhelds, Mobiles and Scanning Receivers. We also produce

Mod-kits for CB to 10FM and PMR to Amateur Radio.

Here are some of our most popular Mods & Kits:-

(10 Mtr MOD BOARD - Remember who did it lirsm

This is acomplete modification board designed tofit all CB radios that incor-
porate modification board designed to fit all CB radios that have the
SANYO LC7137 series of sythesizer chip, the unit comprises of a small pcb
with six microchips and fits aimost all current legal (CB 27/81) radios, the
unit is supplied with full fitting instructions and can be fitted easily by most
enthusiasts, with the currnet upsurge in interest in this band demand has
been high as this means that over 90% of current CB radios can now be used
on 10mtr amateur band. -

PRICE £22.50 x £1.00 Post and packing (built & tested)
Works excellent in Cybernet, Binatone Lowe TX20G etc. "Check it your
radio has the Sanyo chip fitted. We will fit unit for you £40.00 inclusive. P&P.
~ ;

* Only suitable for experienced constructors.

KIT OF PARTS AVAILABLE £17.50 x £1 p&p. 8
*Only availabte from RWC see R&EW March 1985 for full circuit description
L etc :

The FRG9600 Scanning receiver was first modified by RWC
and now has coverage up to 950Mhz and improved receiver
performance and S meter. We fit an additional BNC socket
for frequencies above 460Mhz and are able to supply
optional antennas to cover this range. This has been our
most successful mod to date with many delighted
customers, to our competition who copy the mod we say
“Immitation is the best form of flattery!” )

( RAYCOM RF AMPLIFIERS w

All 1-3 Watts input SSB & FM options
(FM only can be used for CW)

VHF UNITS (144-175MHz)
Spegial models & bands
available to order

ORDER CODE PRICE
45 FM/CW V45F £62.30
35 FM/CW/SSB/AM V3sL £59.50
25 FM/CW V25F £48.50
15 FM/CW/SSB/AM Vi5L £49.50
1;53”FM/tCW TR V1SF £39.50
units use Mitsubishi H
or Toshiba power modules. Post & packing £2.50 )

Please seno large SAE for catalogues & price lists. Over 600 reguiar
stock tems ICOM YAESU KENWOOD FDK. etc. Instant credit for
licencees and SWLS. Ask for our famous bi-weekly used list and
RAYCOMS product (£1.00 refundable) catalogue or call us today for
special offers

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

F'lew Storno CQM713/P3 2mtr Modification Kit - \
h

(Again we improve a fine HF ST

k FT-757 GX-RWC £925.00 with MOD fitted carriage inc. /

: . SIIICF N\

1312 13.8V 12 Amp Max .00 post £5.00
1308M 138V Amp Max £45.00 post £5.00
6A 8 A MAX
1305 13.8V 5 Amp Max £28.50 post £3.00
1303 13.8V 3 Amp Max £19.25 post £2.50 y,

This new kit of parts enables conversion of the Storno 55¢
Radiophone to the amateur 2mtr band. The end result is a 80ch
25Khz steps 25W transceiver with repeater shift and option of
Jocal or remote control BCD or B. ary ghannels. The unit renders
the ideal basis for a cost-effective nobile or Packet Radio trans-
ceiver or even Raynet emergency repeater! The kit comprises of
two pcbs 2x adder chips, components (excluding external
switches and pots) and 2x 7th overtone crystals and instructions
and should present the average amateur with some construc-
tional experience the minimum of difficulty. Why not have a go!
Many. parts available. Storno Mod Kit. £29.50 Inc post. )

transceiver by fitting our FAST

TUNE FACILITY. The mod is “free X/
of charge” at normal retail price,

or send your rig,

carriage paid and FT7 77112 EE
payment of £34.50 R
and we'll fit it for =3 =

you. Can be fitted ""M
by experienced o "
constructors. Built  ®= % 77" My b
and tested kit at anpn
£20 Inc p&p. '
e %ﬁ gt -

« Model shown is 1308M
13.8V 6a metered.

BUILT & TESTED

NEW RAYCOM 13.8 VDC POWER UNITS

(All AC 240 V)

10A 12A MAX
£59

Better and “extended Range mods” (RX only for UK market) available
for the following Models, ONLY available at RWC.

YAESU FT23 ICOM MICRO 2E Most of these latest

YAESU FT73 ALINCO ALM203E models can be moditied

ICOM IC28E/H KENPRO KT220EE for up to 20MHz,

ICOM I1C48E REVCO RS2000E extended coverage —
call now for details some

Remember who did it First! we modify free.
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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 fram being used in its
intended role, and also that its
guarantee may be invalidated.

When building any constructional
project, bear lin mind that sometimes
high voitages are Involved. Avoid even
the slightest #isk ~ safety in the shack
please, at alf times.

Whilst every cate is taken when accepting
advertisements we cannot acoept

fgg y t
We wilt. however. thoroughly investigate any
complaints

The views expressed by contridutors are not
necassarily those of the publishers.

Every cate s taken to ensure that the
contents of this magazine ar¢ actusate, we
assume no responsibiity for any effect trom
ereors or OMissIgnNs

Cover Photographs
Top— Thurlby’s new
quad mode dual bench
PSU (p5)

Bottom ~ Going for gold
(p10)
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PRODUCT NEWS

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

on new products for inclusion in Product News.

Readers, don’t forget to mention Radio & Electronics World when making enquiries

LOW-COST SCOPE

Now available from Thurlby
Electronics is the Hitachi
V425, a 40MHz, two-channel
oscilloscope.

A major feature of this
instrument is its digital CRT
readout of voltage/time
differences whereby the user
simply adjusts the cursor to
obtain a direct digital readout
of the voltage difference and
time difference between two
points on the display. The
panel setting display function
provides a digital CRT display
of the CH1 sensitivity and the
sweep time, thus preventing
errors.

The V425 has an 8 x 10cm
high resolution display with
aninternal graticule. 0%, 10%,
90% and 100% scale markings
are provided to simplify pulse
measurements.

Other features include a dc
offset function which enables
high-accuracy, vertically
expanded measurements of
any desired portion of a
waveform; an alternate mag-
nification facility whereby
simultaneous observation of
the x10 magnified waveform
and the original waveform is

possible; and stable trigger-
ing on both channels, even if
the signal frequencies of CH1
and CH2 differ.

The V425 also has a guaran-
teed +3% accuracy for vol-
tage and time over the 10°-
35°C operating temperature
range and a vertical sensitiv-
ity of 1ImV/div, thereby enab-
ling accurate measurement
of the low level signals often
encountered in microcompu-
ter test and measurement
applications.

Other
eight divisions of dynamic
range; a dedicated TV sync

features include

separation circuit which
speeds up measurements of
video signals; a built-in signal
delay line, enabling measure-
ment of the leading edge of
fast rise-time signals; and an
X-Y mode which enables
accurate phase-difference
measurements.

The Hitachi V425 measures
just 310 x 130 x 370cm and
weighs only 7kg.

[

The new GX239 function
generator from {TT Instru-
ments is a universal instru-
ment providing a choice of
sine, square and triangle-
wave signals as well as dc and
pulse outputs.

The generator has an out-
put frequency range from
02Hz to 2MHz, selectable
over seven decade incre-

ments via front panel push-
it is

buttons. As a result,

equally applicable to low
frequency and high fre-
quency use, and typical

applications are likely to be
found in vibration testing,
general audio testing, AM
radio testing, ultrasonics and
servo-systems tests.
External sweep facilities
allow the frequency to be
varied by an external signal
over a ratio of 1000:1 for a 10V
voltage change, and the duty
cycle can be varied from 20%

to 80%. A variable dc offset
control ailows the voltage to
be adjusted from less than
-10V to more than +10V on
open circuit, or less than -5V
to more than +5V into a 50
ohm impedance.

The output level can be
adjusted up to 20V peak-to-
peak on anopen circuitor 10V
peak-to-peak on 50 ohms.
Signal inversion is also possi-
ble on square waves or
pulses.

Frequency accuracy of the
GX239 is £5% of full range,
and sine-wave distortion is
less than 1% below 200kHz.

The GX239 measures 270 x
95 x 295mm and weighs 1.8kg.
Itwill operate on a 198-262V or
99-131V ac supply at 50 or
60Hz.

ITT Instruments,

346 Edinburgh Avenue,
Slough,

Berkshire SL1 4TU.
Tel: (0753) 824131.

Thurlby Electronics Ltd,
New Road, St Ives,
Huntingdon,

Cambs PE17 4BG.

Tel. (0480) 63570.

RADIATION DETECTOR

A fully functional Geiger-
Muller radiation counter is
easily assembled from a new
electronic kit, the K2654,
available from Electronic and
Computer Workshop Ltd.

The kit provides a light-
weight portable detector that
indicates the presence of
gamma and beta radiation
through its built-in loud-
speaker. Battery-powered,
the counter will operate for
up to two months on one 9V
cell. Dimensions are 99 x 54 x
25mm.

All the necessary compo-
nents, including a printed
circuit board and full instruc-
tions, are provided to ensure
a successfully completed
project. Built and tested units
are also available at a small
extra cost.

The K2654 Geiger-Muller
counter kit can be purchased
at a mail order price of £73.75,
inciuding post/packaging and
VAT.

Electronic and Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149.

The Hitachi V-209, available
ex-stock from Thurlby Elec-
tronics, is a dual-trace 20MHz
mini-portable  oscilloscope
which incorporates a highly
versatile 3-way power supply
system.

The oscilloscope can be
operated from internal
rechargeable batteries (sup-
plied), an externai dc supply
(11-14V) or an external ac
supply (95-265V). This enables
the V-209 to be used in field
service applications any-
where in the world, including
areas where no power source
is conveniently available.

The V-209 has a 3%in

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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rectangular CRT with an
internal, parallax-free grati-
cule of 8 x 10 divisions. Auto-
focus maintains an ultra-
sharp trace and allows full
use to be made of the oscillo-
scope’s 3% measurement
accuracy.

In line with its 20MHz band-
width, the V-209 incorporates
a wide range of professional
features including 1mV/div
sensitivity, 50 nanoseconds
(nS)/div sweep speed, add
and subtract facilities, and an
active sync separator for
video waveforms. These fea-
tures make the V-209 suitable
for applications within com-
puter, video and instrumenta-
tion service applications as
well as research and develop-
ment.

The V-209 measures 110 x
215 x 350mm (4%a x 8% x
13'%2in) and weighs under
4'/2kg (10lbs). The price is £680
plus VAT, including the inter-
nal rechargeable batteries.

Thurlby Electronics Ltd,
New Road, St Ives,
Huntingdon, Cambs.

______DUALPSU |
The PL320 quad-mode dual
from Thurlby Electronics is a
dual 30V, 2A laboratory bench
power supply whose outputs
can be automatically confi-
gured into any of four modes,
including true parallel.

The four modes are
selected by a bank of push-
button switches. In isolated
mode, the two PSUs operate
entirely independently of
each other. In series mode,
the two outputs can be set
independently but are inter-

nally linked, whilst in series-
tracking mode the master
voltage control sets up equal
voltages on both supplies. In
parallel mode, the master unit
is converted into a true 30V,
4A PSU with the current being
measured on one meter and
no discontinuity occurring at
any point.

In independent mode, each
PSU has an output range of
0.31Vand 0-2.2A. Both line and
load regulation are better
than 0.0% and ripple and
noise are below 1mV. Opera-
tion can be constant voltage
or constant current with auto-
matic crossover and indica-
tion.

Remote sense terminals
are provided to maintain reg-
ulation at high currents.

Voltage and current levels
are simultaneously moni-
tored to high resolution
(10mV and 1mA) using twin
3¥%s-digit (3999 count) meters
per output. A damping switch
isincorporatedon the current
meter to enable rapidly
fluctuating currents to be
averaged out. A dc output
switch enables each outputto
be set precisely in terms of
both voltage and current
levels before connection to
the load.

The PL320 quad-mode dual
measures 10 x 6.9 X 13.6in (255
x 175 x 345mm) and weighs
19%2lb (9kg). It costs £339. A
dual 30V 1A version is also
available costing £269.

Thurlby Electronics Ltd,
New Road,

St Ives,

Huntingdon,

Cambs EE17 4BG.

Tel: (0799) 26699.

SO0 ACCURATE

Today, atomic standards
are used in many fields of
frequency and time measure-
ments. Extremely high
accuracy is primarily required
in applications such as the
synchronization of transmit-
ter and data networks,
radiolocation, radionaviga-
tion, goedesy and calibration.
in these cases, primary stan-
dards, for example caesium
standards, which produce an
accurate standard frequency
and feature low ageing, are
employed.

These requirements are
now met by the new version of
the Rohde & Schwarz
caesium .frequency standard
XSC. The increased accuracy
is 7 x 10", the stability over
the entire operating tempera-
ture range (—20 to +50°C)
being 7 x 10" . Wijth a
guaranteed tube life of three
years, the long-term driftis +3
x 107" The integrated
power supply contains a bat-
tery which automatically
feeds the instrument when
the ac supply fails.

The digital clock CADM,
which can be incorporated
into the XSC, permits the
digital readout of seconds,
minutes, hours, days and
years. Thistime informationis
additionally available as a
BCD code ontherear panel of
the clock. The CADM also
supplies second or minute
pulses. The second pulses
can be delayed in 100nS

increments by means of cod-
ing switches. The frequency
converter module, XSRM-Z,
delivers output signals at
0.1MHz, 1MHz and 10MHz in
addition to the standard fre-
quency of SMHz. The phase
comparator XSRM-Z3 permits
easy phase comparison
between the caesium fre-
quency standard and external
test items.

Rohde & Schwarz,
Roebuck Road,
Chessington,
Surrey KT9 1LP.
Tel: 01-397 8771.

The Levell portable ac
microvoltmeter type TM3B
has many useful features,
such as wide frequency range
with variable bandwidth, high
sensitivity and low noise
level.

The TM3B has ranges from
151V to 500V and —100dB to
+50dB, with an input impe-
dance of 10Mohm in parallel
with <20pF on ranges above
50mV.

The meter has a 127mm
scale length with mirror. Max-
imum bandwidth is 1Hz to
3MHz, but this may be
reduced to 1Hz to 350Hz, 10Hz
to 10kHz or 10Hz to 100kHz by
use of the pass-band switch.
An amplifier output is pro-
vided with gain variablie up to
80dB. The TM3B is powered
by a PP9 battery with a life of

1000 hours or from ac mains
using an optional power unit.

Itis housed in arobuststeel
case with dimensions 180 x
260 x 140mm and weighs
2.8kg.

Levell Electronics Ltd,
Moxon Street,

Barnet,

Herts EN5 5SD.

Tel: 01-449 5028.

X A L LT T RN
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+ The ORIGINAL FREE OF CHARGE dial up data?
:base, Buy, browse or place YOUR OWN AD fore
+900ds or services to sell. 1000's of stock items, *
* spares and one off bargains. Updated daily.
. ON LINE NOW. CCITT, 8 bit word, no parity.
. For 300 baud modems call 01-679 1888
.
*
.

For 1200-75 baud modems call 01-679 6183
000000000000 0000000000ns0p
FREE only £29.98 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
give 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, power supply etc
to simply plug in and conven#urgreviousl dedicated cbmputer
monitor into a HIGH QUALITY COLOUR* SET, giving a real
benefit to ALL the family! Don't worry if your monitor doesn't have
sound- THE TELEBOX even has an integral4 watt audio amplifier
fordriving an external speaker, PLUS an auxiliary output for superb
quality television sound via your headphones or HI Fl system etc.
Other features include: Compact dimensions of onI{ 1575" w x
75" d x 35" h, latest technology, BRITISH manutacture, fully
tuneable7 channelpushbuttontuner, Auto AGC circuit, SAW fitter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON-OFF switch etc. Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OFFER!!!

ONLY £29.95 OR £24.95 if purchased with ANY of our

video monitors. supplied BRAND NEW with full instructions and 2 YEAR
warranty. Fost and packing £3.50 *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 Videqa, ailow 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
controts for Compasite Video input, BNC plug for composite input, 15 way ‘D'
plug for RGB 'WUL modular construction etc etc.

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER
Supplied BRAND NEW and BOXED. complete with DATA and 90 day
?uavamee ONLY £149.00 as above OR IBM PC Version £165.00

5 Day'D skt £1.00 BNC skt 75p BBC interface cable £5.50

DECCA 80 16" COLOUR monitor. RGB input.
Little or hardlé used manufacturers surplus enabies us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of! Our own interface,
safeté modification_and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE The quality for the price has to be
seen to be believed! Supplied complete and ready to plug direct to a BBC
MICRQ computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day

uarantee Although used units are supplied in EXCELLENT condition.

NLY £99.00 + Carriage.

DECCA BO’ 16" COLOUR monitor. Composite video input Same as above

model but titted with Composite Video 'ggu! 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

composite video input and sound amp This large screen colour display is ideal

- for SCHOOLS, SHOPDS, DISCO'S, CLUBS and other AUDIO VISUAL applr

cations Supplied in AS NEW or little used condition ONLY €145.00 + Carr.
BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.

All units are fully cased and set for 240v standard working with composite video

inputs_Units are pre tested and set up for up to 80 column use. Even when

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

uarantee.

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

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

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

Carriage and insurance on all monitors £10.00
b 144

o000 .‘3
Your monitor from its computer!! For

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 5.5a, +12v @ 0 5a, —12v @ O.taand —23v @ 002a Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £16.95

GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00

AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a
rugged ALLOY chassis to continuously supply fully regutated DC outputs of +5yv
@ 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

Carriage on all PSU's £3.00

Double sided 40/80 track disk drives
CENTRONICS and system expansion p.
-8" disk drives, either in double density o
numeric keypad and text editing keys. e
USER programs, eliminating “lost chara

PC2000 System
with CPM Etc.
COST OVER £1400

»

S L )

& g a Manufacturers BRAND NEW surplus.
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X-Y

matrix - ideal micro conversions etc. £24.95

AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB

with 116 keys. Many features such as On board Micra, Single Sv rail fuli ASCI|
coded character set with 31 function keys, numeric keypad cursor pad

o e{ and 9600 baud SERIAL TTL ASCII QUTPUT! Less than half price

Vv E Only £69.00 with data Carriage on Keyboards £3.50

BE BEATEN!

and'Ready to Run’

A cancetled export order and months of negotiation enabies us to offer this protessionai
PC, CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of
W the two internal disk drives!! Or less than the price of a dumb terminal!!
Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necesstties for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification. at our prices, CANNOT

The central processor plinth contains the 64K, Z80A processor, DUAL TEAC 55F 5V
(1MDb per dnive), PSU, 4K of memory mapped screen RAM, disk controlier, RS232,
onts, and if that's not enough a ready to plug into STANDARD 8" DRIVE portforupto FOUR
ri1BM format The ultra slim92 key, detachable keyboard features 32 user definable keys,
ven its own integral microprocessor which atlows the main ZBOA to devote ALL its time to
cter” problems found on other machines The attractive, detachabie 12 monitor combines
agreen anti-glare etched screen, with full swivel and tilt movement for maximum user comfort Su pphied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request
PC2000 Business System with CPM
AST Sales and
Purchase ledger, supports up to
9000 Accounts, VAT etc.
COST OVER £1700

y£

Carriage & Insurance

URPLUS SPECIALS ON
PRESTEL - VIEWDATA - TELEX

PLESSEY VUTEL, ultra compact unit, shghtly Iar&er
than a telephone features A STANDARD DTMF
TELEPHONE (tone dial) with 5° CRT monitor and
integral modem etc. for direct connection to PRESTEL
VIEWDATA etc Designed to sell to the EXECUTIVE at
over £600!" Qur price BRAND NEW AND BOXED at
only £99.00
DECCAFAX VP1 complete Professional PRESTEL
system in slmline_desk top umit contaiming Modem,
umeric keypad, CPU. PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include. Printer output. Full keyboard input, Cassette
port etc. BRAND NEW with DATA A FRACTION OF
COST only £55.00
ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard. Just add a domestic TV
receiver and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found!! Many featuress CENTRONICS Printer output,
Memory diailing etc. Supplied complete with data and
DtY mod for RGB or Composite video outputs. AS
NEW only £125.00
Post and packing on ali PRESTEL units £8.50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for €11 4116 ns
£150 2112 £10.00 2114 £250 2102 £2.00
6116 £250 EPROMS 2716 £4.50 2732 £3.00
2764 £4.95 27128 £5.50 6800 £2.50 6821 €1
68A09 £8 6BB09 £10 B085A £5.50 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 Z80A DART £650
ZBOA CPU £2.00 Thousands of IC's EX STOCK
send SAE for hist

Japanese 5%" half height, 80 track double sided disk
drives b{‘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

carriage on 5% drives £5.50
Brand NEW metal 5% DISK CASES wjth internal PSU.
DSKC1 for2 HH or 1 FH drive £29.95 +pp £4.00
DSKC 2 for 1 HH drive £22.95 +pp £3.50
DKSC 3 As DSK1 LESS PSU £12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2 00
8" IBM format TESTED EX EQUIPMENT.
800/801 SS £175.00 +pp £8.50
DS £250.00 +pp £8.50
TWIN SHUGART 851’32 Mb total capacity in smart case,
complete with PSU etc £595.00
MITSUBISHI M2894-63 8" DS 1 Mb equiv. to SHUGART
SAB50R. BRAND NEW at £275.00 +pp £8.50
DYSAN 8" Alignment disk £29.00 + pp £1.00
Various disk drive PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES
DRE/DIABLO Series 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
44/DRE4O0QA, B 5+5 Mb from £750.00
CDCHAWKS5+5 Mb£795.00. CDC 9762 B%NZAEE’OROMO%S

etc. .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 6172 8" 23Mb Winchesters £199.00
Unless stated all drives are refurbished with 90 day
guarantee. Many other drives and spares in stock - call
sales office for details.

|
|

1000’s OF
'BARGAINS —soq
FOR CALLERY

PC2000 Wordprocessor System
with CPM and TEC FP25 daisywheel -
printer

y £799

Join the communications revoiution with our super
range of DATA MODEMS, prices and specifications
to suit all applications and budgets ...

BRAND NEW State of the art products.

DACOM DS12123 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,_ buffer
etc etc £498.00
Steebeck $B1212 V22 1200 baud FULL DUPLEX
Sync or async, optionat 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. Soid TESTED with data Will work on
any MICRO or system with RS232 interface.
M&DEM 13A 300 baud unit, only 2" high fits under
hone. CALL mode only £45.00 _
ODEM 20-1. 75-1200 baud. Compact unit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc. £39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6.50
DATEL 2412. Made by SE Labs for BT this two part
unit is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc. Many features
include 2 or 4 wire working, self test, auto answer etc.
COST OVER £800. Our price ONLY £199 +pp £800
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 full
dupiex 4 wire or half duplex over 2 wire line. ONLY
£85.00 PER PAIR +pp £10.00

For information contact our Sales Office.

SPECIAL BULK PURCHASE of these compact, high
speed matnx printers. Bullt in Japan for the Hazeitine
Corporation this unit features quality construction
gving 100cps bidirectional, full pin addressable
graphics. 6 type fonts up to 95 single sheet or
tractor paper handiing. R§232 and CENTRONICS
parallel intertace Many other features. BRAND NEW

and BOXED. COST £420 Qur price Only £199.00
RECHARGEABLE BATTERIE.

Dry Fit MAINTENANCE FREE by Sonnenschein

& Yuasa.

A300 07191315 t2v 3Ah NEW

A300 07191312 6v 3Ah NEW

€
A300 07191202 6-0-6v 1.8Ah TESTED Ex
Equip £5 99

»
Standard VDU data entry terminals W
. at give away prices!!

QUME QVT108. aurrem product, state of the art
terminal with detachable keyboard, 12° Green screen,
2 page RAM, TVI 925 Hazeltine. ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tilt base,
Printer port. Function keys etc BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJS510 - EX RENTAL, Z80 controlled. 15" green
screen 24 x 80 display, graphics, cursor_addressing,
printer port etc. Very good condition TESTED complete
with manual only £225.00
ADDS 520 - lgumb terminal, used, 12" b/w_screen
RS232 interface and printer port. TESTED.
ONLY £125.00. Carriage on terminals £10.00
100's of other terminals in stock, CALL for more details

Telephone 01-679 4414 Telex 894502 Data 01-679 1888

All prices guoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum CreditCard order£10.00. 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-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

~iC _ 32 Biggin Way, Upper Norwood, London SE19 3XF

1.'
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SUPER DEAL? NO - SUPER STEAL

THE FABULOUS 25 CPS “TEC STARWRITER”

WA/ e

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
giving superb e . £
registration and prin 3 o .

quality. Micro-processor \Lractlon of its original cost, /

electronics offer full \1’
DIABLO/QUME command compatability and tuli control via CPM WORDSTAR

ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
full width 381mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 80 day guarantee
and FREE daisy wheel and dust cover Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manua! £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland) £10.00

SUMMER OFFER ONLY £399.99!!

TELETYPE ASR

DATA 1/0 TERMINALS

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 floor
stand £10.00. Carr & Ins. £15.00.

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer — plotter — digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include ali metal chassis, phosphor bronze bearings. 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 9.5" Paper platten etc.
etc. Even a manufacturer's print sample to show the unit's capabilities!!
Overall dimensions 40cm x 12cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £48.50 + pp £4.50.

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation.
Often seeninmajor Hotels printing upto
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.

Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.

TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col.

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 Co!
ASCH/BAUDOT £185.00

Carnage 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 RS232 interface.
RPO02 40 MB hard disk drive.

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

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.

DQ200 Dilog - multi RK controlier £495.00
DZ11-B 8 ine RS232 mux board £650.00
KDF11-B M8189 PDP 1123

PSU

running £3,750.00
ithesy sy Sheo VS TEM 2AB 1

g X
mertace e1.00000| COMPUTER/SYSTEM CABINET &
DLV11-J4 x ElAinterface £350.00 | ‘Al in one quality computer cabinet with integral
gby,',1,'%%%';?'52'1,?3‘?%':‘:‘1;’0"0" gégg:gg switched mode PSU, mains filtering, and twin fan

cooling. Qriginally made tor the tamous DEC PDP8
computer system costing thousands of pounds.
Made to run 24 hours per day the psu is fully

GE TERMIPRINTER

P \

A massive purchase of these desk top
printer terminals enables us to offer yoy
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
tace similar to correspondence quality
typewriter Vanable forms tractor unit
enables full width - up to 135" 120
column paper, upper - lower case,
standard RS232 serial interface, internal
vertical and horizontal tab settings,
standard nbbon, 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 fioor
stand £12.50 Carr & ins £10.00.

SEMICONDUCTOR
‘GRAB BAGS’

PLUS £1,100.00 | screened and will deliver a massive +5v DC at 17 amps, +15v DC at

agg B’égf{'“ae"‘dEﬁeg?Oa'd £80.00 | 1 amp and -15v DC at 5 amps. The complete unit is fully enclosed

20 mA loop £270.00 | With removable top lid, filtering, trip switch, power and run leds

MS11-JP Unibus 32kb Ram £80.00 | mounted on ali front panel, rear cable entries, etc. etc. Units are in

MS11-LB Unibus 128kb Ram £450.00 ood but used condition - supplied for 240v operation complete with

%"5‘;11'{535“853”5 236‘;3 :‘?:m gggg-gg full circuit4and tech. man. Give your system that protessional finish

am, |, . . B " » .

PDP11740 Gou. 124k MMU £1.850.00 10é”oxl¥0£5”9r{?? g—”é:arr. 19" wide 16" deep 10.5" high. Useable area

RT11 ver 3B documentation kit £70.00 . ) ) . .

2{803-;\) lngPMb disk drives 2?50.00 Also available less psu, with fans etc. tnternal dim. 19w, 16"d, 10.5"h.
8 async i/o £175.00 | £19.95. Carri ]

M18E PDP 8 Bootstrap option £75.00 | .. N age £8.75

VT50 VDU and Keyboard o & A y Y p ELECTRONIC

- 20 mA £175.00 i 3 ON COMPONENTS

VT52 VDU and RS232 interface  £250.00 | 1 EQUIPMENT

ee

Give your VT100 a Birthday'!

Brand New VT100 Keyboards -
only £85.00

seeesaree
cansafennd

ceee

1000's of EX STOCK spares for
DEC POP8, PDP8A, PDP11 systems &
peripherals. Call for details. All types of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.

D00 of © g U
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Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargams, we have thousands of ICs. Transistors, Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc. surplus to OUR requirements Because we don't
have sufficient stocks of any one item to include in our ads we are packing all these
tems into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at ieast 3 times what you pay Unbeatable value and
perhips one of the most consistently useful items you will every buy"' Sold by
weight.

2.5klIs £5.25 + pp £1.25

10k!s £11.25 + pp £2.25

5 KIS'€6.90 + £1.80
20Kls £19.50 + pp £4.75

= n A a PO R DD DA n A
DRSS ARD AH QU PHO
- OP BOARD P P P aca
ofz g U Ad
and A Of ele D D ) ased fo

Mixed Semis amazing value contents
inciude transistors digrtal, hnear, IC's.
triacs, diodes. bridge recs, etc. eic.
All devices guaranteed brand new full
spec with manufacturer's markings, tully
guaranteed

50+ £2.95 100+ £5.15

TTL 74 Series. A gigantic purchase of an
‘across the board” range of 74 TTL series
iIC's enables us to offer 100+ mixed
"*mostly TTL" grab bags at a price which
two or three chips in the bag would
normally cost to buy. Fully guaranteed alt
IC's full spec. 100+ £6.90,

200+ £12,30, 300+ £19.50

CENTRONICS
710 PRINTERS

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

MAINS FILTERS

CURE those unnerving hang ups and data
ghtches caused by mains interference with
protessional quality filters. SD5A match-
box size up to 1000 watt 240 V
Load ONLY €£5.95. L12127 compact
completely cased unit with 3 pin fitted
socket up to 750 watts ONLY £9.99.

EPROM COPIERS

The amazing SOFTY 2 The "Complete
Toolkit” for copying, writing, modifying and
listing EPROMS of the 2516, 2716.
2532, 2732 range. Many other functions
include integral keyboard, cassette inter-
face. serial and paratiel i/fo UHF modulator
ZIF socket etc

ONLY £195.00 + pp £2.50

“GANG OF EIGHT” intelligent 280
controlled 8 gang programmer for ALL
single 5v rait EPROMS up to 27128 Wwill
copy827128in ONLY 3 MINUTES. internat
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

“GANG OF EIGHT PLUS"” Same spec. as
above but with additiona! RS232 serial
interface for down line lpading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement




PRODUCT NEWS

FRA INTERFACING

TSR .\, remaiamrs mrascmss amacrsn
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A new booklet describing
the procedures a user has to
follow to use an HP-9816
computer via the GPIB inter-
face to communicate with and
control  Solartron  Instru-
ments’ 1250 frequency
response analyser, FRA, was
released recently.

The 28-page booklet out-
lines a software program

which enables a 1250 FRA to
be controlled when con-
nected to an HP-9816 compu-
ter via the |EEE 488-1978
GPIB.

Solartron Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433.

Epson UK's OEM Division
have announced two new half
height 5%in floppy disc drive
products to meet the industry
standards on interface,
dimensions, functions and
media. These products are
designed to meet on-going,
volume demand for IBM-com-
patible hardware.

The Epson SD 621L is a 48
track, 500KB device with a
6mS track-to-track access
time. It features reduced
power consumption of 4.3W
when reading and as little as

1.1Win standby mode. The SD
621’s signal circuit is com-
posed of two chips, an ana-
logue IC and a custom logic
IC, so that it has 40% fewer
parts and results in a PC
board half as large as its
predecessor. There is a sim-
ple lever mechanism for load
and eject.

Epson’s other new entrant
is the SD 680L, a switchable
1MB/1.6MB FDD with dual
300/360rpm rotation speed.

The device operates in three
modes: 1MB 300rpm 250Kb/S
rate;

data transfer 1MB

T O A S W S =T S

Ideal for use in portable
instrument applications, a
miniature desk-top printer
unit from Electronic and
Computer Workshop Ltd pro-
vides 40 characters/line text
and high resolution graphics
output for all types of port-
able instrumentation.

The printer, the MP-234-40,
is contained in an attractive
black moulded case and con-
tains the printer mechanism
with the plain paper roll.
Room is provided for a con-
troller board, such as the MP-
181 parallel interfaced board,
while the front panel can

include a calculator-style
keypad and display, if
required.

The MP-234-40 utilises a

high reliability plain paper
printing mechanism which
uses 58mm wide plain paper
rolls and gives 240 graphic
dots per line, with a dot
spacing of 0.2mm. The
mechanism gives a good
quality print appearance of
use in portable equipment,
instrument front panels and
other data printing applica-
tions.

ECW offers the MP-234-40
printeratamail-order price of
£74.63, including post/
packaging and VAT,

Electronic & Computer
Workshop Ltd,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149.

360rpm 300Kb/S data transfer
rate; and 1.6MB 360rpm
500Kb/S data transfer rate.
The second and third
modes are directly compati-
ble with IBM PC/AT stan-
dards. The SD 680's power
consumption is only 51W
(typical) and boasts a 3m$S
track-to-track access time.

Epson UK Ltd,
Dorland House,

388 High Road,
Wembley,
Middlesex HA9 6UH.
Tel: 01-902 8892.

FRESH AS A DAISY

First Software continue
their expansioninto the hard-
ware market with the addition
of two high quality daisy-
wheel machines to Panaso-
nic's popular printer range.

Known as the KX-P3131 and
KX-P3151, these printers are
compatible with the majority
of business and personal
computers on the market
today. The KX-P3131 is a 110-
column machine that prints at
17cps, while the larger 182-
column KX-P3151 produces
text at 22c¢ps.

Both machines - which can
print on cut sheets, con-
tinuous stationery and multi-
part forms - feature logic
seeking, parallel interface,
and bi-directional printhead
as standard. A margin/jus-
tification control switch is
also incorporated and a serial
interface, tractor feed and
automatic sheet feeder are

available as optional extras.

First Software,
Intec 1,

Wade Road,
Basingstoke,
Hants RG24 ONE.
Tel: (0256) 463344.

| CMOS/EPROM BOARD
PPM Instrumentation Ltd

has launched an unpopulated
memory board for the Magus
measurement and control
system.

The measurement system’s
9620 board accommodates up
to 64Kbytes of memory and
can accommodate ROM and
RAM on a mix and match
basis. The standard Eurocard
boards can be supplied with
or without battery back-up; if
total independence is not
required the backplane bat-
tery can be utilised.

As an EPROM board it may
provide stand-alone systems
with final applications soft-
ware or increase system
speed and reduce boot time.
When used with CMOS static
RAM it draws little power and
gives faster operation. In this
mode an on-board software
protection lock can be util-
ised to secure data through a
cold start. In the mix and
match mode the 9620 provides
alow cost EPROM/RAM facil-
ity up to 64Kbytes in 8Kbyte
increments.

The maximum transfer rate
in halt-burst mode is
2Mbits/S. Data write and data
read times are 180nS and

8 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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150nS respectively. An optio-
nal fully-populated CMOS
board (9620-64C) can also be
supplied.

PPM Instrumentation Ltd,
Hermitage Road,

St Johns,

Woking,

Surrey GU21 1TZ.

Tel: (04867) 80111.

Rapid Systems have
announced that the latest
Intel high-performance 16-bit
single board computers for
MULTIBUS-based  systems
are now available from stock.

Known as the iSBC 286/12,
iSBC 286/14 and iSBC 286/16,
these boards all feature a 16-
bit 80286 microprocessor run-
ning at 8MHz, and have 1, 2, or
4MB of zero-wait-state parity
memory respectively. They
incorporate two iSBX inter-
face connectors for 1/0
expansion and an iLBX/high
speed synchronous interface
which supports both iLBX
memory boards and zero-
wait-state  read/write  EX
memory boards.

Also on-board are two prog-
rammabie multi-protocol
serial interfaces {one
RS232C, the other RS232C or
RS422/449 compatible) and a
Centronics parallel interface.

The boards contain two
sockets for the addition of an
80287 numeric data processor
and 82258 advanced direct
memory access controller,
and two JEDEC 28-pin sites
for up to 128KB of local
EPROM (expandable to
256KB using an iSBC 341
expansion module). Other
features include 16-levels of

vectored interrupt control
and three programmable
timers.

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

SUPERAMPS |

Sage Audio have intro-
duced two highly advanced
audio power amplifiers: the
‘Superamp’ bipolar amplifier
and the ‘Supermos’ MosFET
amplifier.

They incorporate all the

most up-to-date technical
features in one amplifier,
including: dynamic non-
switching, high efficiency
(70%) class A output stage;
fast slew rate of 125V/uS for
the Superamp and 250V/uS
for the Supermos; 4 rugged,
high ft 25A power transistors;
low distortion at typically
0.0009% for the bipolar and
0.0002% for the MosFET
amplifier; localised multiple
nested feedback loops with
low overall feedback; fre-
quency response from 5Hz-
125kHz-3dB (200kHz for the
Supermos); high transient
current capability typically
45A p-p, including SOAR and
thermal overload protection.
Many of these features are
exclusive to these amplifiers.

Sage Audio,

Construction House,
Whitley Street,

Bingley,

West Yorkshire BD16 4JH.
Tel: (0274) 568647.

THE ELIMINATOR

Line flicker is eliminated in
TV sets by displaying each
line at double speed. ITT has
introduced a double-scan
processor which contains all
the processing necessary for
doubling the horizontal fre-
quency over a wide band of
RGB signals on one chip,
givingmuch improved picture
quality.

The ITT RGB2923 double-
scan processor uses a special
A/D converter that has a low
brightness resolution, but a
high time resolution of % of
the clock interval of typically
70 to 80nS. A special switched
D/A converter translates the
input signals to analogue
output signals with doubled
frequency. This provides a
major improvement over the
old method of storing the A/D
converted video signal in a
line buffer before displaying
it twice.

Two major modes are
implemented by the IC: per-
sonal computer mode, in

which the input data is 1 bit
RGB as generated by a home
computer; and teletext mode,
with three level RGB data and
two additional two level sig-
nals YS and YM. The data
periodisaminimum of 60nSin
PC mode and 85nS in teletext
mode.

COLOUR MONITOR

Reflex have introduced a
new high performance colour
monitor from Electrohome
which is compatible with ali
the graphics adapters (CGA,
EGA and PGA) in IBM or
compatible computers. In
addition, the monitor can be
used with a wide range of
other computers with hori-
zontal scan frequencies
between 15 and 34kHz.

Known as the ECM 1311, this
high resolution 13-inch col-
our monitor incorporates
vari-scan  circuitry which
enables the monitor to auto-
matically lock on to the video
signal from the computer.
There is no need to make any
adjustments apart from the
usual horizontal and vertical
position of the picture using

PRODUCT NEWS

easily accessible controls on
the back of the monitor.

All the user has to do is
follow the instructions on
installing a CGA, EGA or PGA
board of his choice and the

Electrohome monitor will
automatically adjust itself
accordingly.

The ECM 1311 accepts

either analogue or TTL input
signals. The wide bandwidth
video amplifier in the monitor
and the high quality picture
tube provide crisp clear
images of even the most
complex graphics.

Reflex Ltd,

Wellington Industrial Estate,
Basingstoke Road,
Spencers Wood,

Reading RG7 1AW.

Tel: (0734) 884611.

ITT Semiconductors,
145-147 Ewell Road,
Surbiton,

Surrey KT6 6AW.

’ ITT

BULK ERASER

A new low cost magnetic
tape bulk eraser for
instrumentation, computer
and VTR magnetic tapes is
now being manufactured by
Vanwell Recording Systems
Ltd. The equipment, known as
the V90, has been designed to
erase tapes to an absolute

minimum using fully automa-
tic operation.

This product provides at
least 80dB erasure of pre-
viously recorded tapes. The
cycling rate can be com-
pleted in at least 45 seconds,
and the equipment has a total
capacity of up to 40 reels an
hour. The standard unit will
handle any reel up to 14
inches in diameter and up to
1 inch wide. It is suitable for
high energy tapes used by
video and instrumentation
recording facilities.

Vanwell Recording
Systems Ltd,

North Block,

Bentley Hall,
Blacknest,

Alton,

Hampshire GU34 4PU.
Tel: (0420) 23364

MARCH 1987
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PRODUCT NEWS

MORE MODS

After many months of
research and development R
Withers Communications Ltd
have announced their latest
HF modification for the Yaesu
FRG9600. Now included is
LF/HF/VHF and UHF cover-
age from 100kHz to 950MHz,
improved S-meter and a typi-
cal receiver sensitivity of
>2uVpd HF, >1xV 60-950MHz,
12dB sinad.

In addition a high perform-
ance HF front end has been
fitted, manufactured by AKD.
This section is fitted inter-
nally with switching circuits
and a small toggle switch on
the rear apron. The latter
enables band change,
whereby the display changes
to read actual frequency
(100kHz-60MHz). The stan-
dard SO239 antenna connec-

nal Mk2 modification up to
950MHz).

An N-connector is now fit-
ted to all RWC FRG9600s for
VHF-UHF coverage, so it is
possible to use a wideband
discone antenna such as the
lcom AH7000, which is sup-
plied with low-loss coaxial
cable and N-connectors. A
dipole or long wire antenna
can be used for HF coverage
with very good results. This
facilitates use of two anten-
nas for all bands.

RWC now offer the new
FRG9600 in . two versions.
Option 1 is the FRG9600 Mk2,
series 2, 60-950MHz N-con-
nector, available for £519.00
plus £5.00 carriage, or the
company will modify a stan-
dard unit for £40.00 inc VAT
and return insured carriage.

Option2isthe FRG9600 Mk3

£129.50 inc return carriage,
which will have the 950MHz
extended coverage fitted at
the same time (existing Mk2
owners can have this HF mod
fitted for £99.00 including
return carriage.

R Withers
Communications Ltd,
584 Hagley Road West,
Warley,

Birmingham B68 0BS.
Tel: (021) 421 8201.

GOING FOR GOLD

Now available from RR
Electronics Ltd is the Panaso-
nic range of Type F gold
capacitors.

Suitable for memory back-
up for CMOS RAMs, these
devices provide super large
capacitance by aunique elec-

9mm height and 5mm standar-
dised terminal spacing.

RR Electronics Ltd,
St Martins Way,
Cambridge Road,
Bedford MK42 OLF.
Tel: (0234) 47211.

KIT CAT

Greenweld Electronic
Components have announ-
ced the availability of their
new catalogue, Kit-Cat, which
is free on request.

It offers an extensive range
of electronic kits catering for
all abilities, from the novice to
the professional. Kits include
amplifiers, pre-amps, trans-
mitters, receivers, power sup-
plies, panel meters, timers,
doorbells, running lights,
sound to light units, dimmers

tor has now been changed for  100kHz-950MHz HF switch- trode and miniaturisation and computer interfaces.
an N-connector for coverage able, actual frequency read- technology.
from 60-950MHz and an S0239 out {no external units) N- Features include 0.033 Greenweld Electronic
connector fitted for HF cover- connector for V-UHF and farads to 0.47 farads capaci- Components,
age, 100kHz-60MHz (UHF  S0239, fitted for HF at £599.50 tance values at5.5V dc; excel- 443 Millbrook Road,
extended coverage is now plus £5.00 carriage. RWC will lent self-discharging charac- Southampton
standard, as per RWC's origi- modify an existing unit for teristics; low-profiie design - SO7 OHX.

OSCILLOSCOPES COMMUNICATION RECEIVERS
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TELEQUIPMENT D75 Dueal Trace 50MHz Delay
Sweep... ... . .£350
COSSOR CDU150, Dual Trace 35MHz Solid State
Portable 8x10cm display with manual... .£200
TELEQUIPMENT D81 Dual Trace 10MHz with
Manual... .£180
SE. LABS SM111. Dual Trace 18MHz. Solid State
Portable AC or External DC operanon 8x10cm
display with manual ... ..£180
TELEQUIPMENT D43 Dual Trace 15 With
manual . €1

PHILIPS PM3230 Dual Beam 10MHz S/stalﬁioo
TELEQUIPMENT S54A. Smgle Trace 10MHz Solid
State. With manual. NE— s k1 ]

RACAL RA17L 500kHz-30MHz. only £140 each
with manual

EDDYSTONE 730/4. 480kHz-30MHz only £110
each with manual

DISK DRIVE PSU, 240V in 5V 1.6A & 12V 1.5A Out.
Size W125mm. H75mm D180mm Cased. Unused
Only £10 ea (p&p £2)

OWERTY KEYBOARD (as in LYNX MICRO). Push

to make Cased.. ...Only £3 ea (p&p £2)
LYNX MICRO -1 power Supply available
Therefore ... Only £50 ea (p&p £5)

MULTIMETE?S
AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled
differently). Complete with Batteries & Lead€38
AVO 8 Complete with Balteries & Leads. .. . £48
Above items in GOOD WORKING ORDER -
appearance not A1 hence the price
AVO TEST SET No 1 (Mititary version of AVOS)
Complete with batteries, leads & carrymg case
X<

AV Model 7x

carrying case..

AVO Mode! 73 Pocket Multimeter (Analogue) 30

ranges. Complete with batteries & leads ........

AVO 72 - Similar to above but no AC current
.£10

ADVANCE/GOULD DVMS. Auto ranging. Max
reading 20,000 AC-DC Volts-Resistance......... £30
AVO M Signal Generator t: 133
230M

AVO TRANSISTOR TESTER TT169
Handheld GO NOGO for in sttu testing. Complete
with batteries, feads & instructions. p&p. £3. Now
only £12

ISOLATING TRANSFORMERS
240V IN = 240V OUT 500VA £15 ea P&P £5
240V IN - 240V OUT 100VA £6 ea P&P £2

range. With batteries & leads ...

RACAL 32MHz Universal counter timer. Type 836
with manual . Only £50 ea

STEPPING MOTORS

Type 1200 Steps per rev. 4 Phase (5 wire) 12/24V.
Torque 250z inch (will run on 5V with reduced
torque} . £18ea
Type 26/12 Steps per rev. '3Phase. 12/24| (chI work
onsvj.. £2ea.501f£7.50
Type 3. NORTH AMERICAN PHILIPS 24 Steps per
rev. 4 wire 5V 3.3 Amps 0-250mm 0-200PPs ... _£6 ea
Type 4.200 Steps per rev. 120V (3 wire) Torque 2501
inch... £4e

Type 7 WARNER 24 Steps per rev ‘3Phase (Gwnre)
28V.Holding Torque 450z inch £3e:

NEW EQUIPMENT
HAMEG OSCILLOSCOPE 605 Dual Trace 60MHz.
Delay Sweep. Com gonentTester - . £587
HAMEG OSCILLOSCOPE 203.6. Duat Trace 20MHz
Component Tester & 2 Probes ... . .£298
All other models available

BLACK STAR FREQUENCY COUNTERS P&P £4
Meteor 100-100MH;

MeteorGOO-GOOMHz
Meteor 1000-1GHz ...

BLACK STAR Ju
GENERATOR. Sme/Square/Triangel 0 tHz-
500KHz. P&P£4. 11

.£110
BLACK STAR ORION. Pal TV/Video “Colour
Patterngenerator.......... ... £199

PROFESSIONAL 9" GREEN
SCREEN MONITORS
Made by KGM for Reuters. Gives quality 80
column x 24 line display. Composite Video In.
Cased. Good Condition .............. Now only £32 ea

HUNG CHANG DMM 6010. 32 digit. Hand held 28
ranges inctuding 10 Amp AC/DC. Complete with
batteries & leads. P&PE4 ... ... .. . £33 30

USED EQUIPMENT — WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE. Thisis
a VERY SMALL SAMPLE OF SOCK. SAE or T

elephone for Lists. Please check availability
before ordering. CARRIAGE all units £12. VAT t

o be added to Total Goods & Carriage.

STEWART OF READING

 S—
VISA

S e §
Callers welcome 9a.m.t05.30 p.m.

110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Telephone: 0734 68041

EN

Mon-Fri {untii 8pm Thurs)
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PRODUCT NEWS

To meet the growing
demand for p-channel
devices, Siliconix is offering
16 new p-channel Mospower-
6 transistors. These 16
devices feature breakdown
voltages of —150 and —200
volts, on-resistance ranging
from 08 to 24 ohms, and
exceptionally reliable per-
formance. They will be useful
designers of dc motor drives,
complementary push-pull
power circuits and power
supplies. Samples of these
new products are available
from stock.

According to Siliconix, the
company will introduce 40
more military and commercial
Mospower-6 p-channel
devices within the next 6
months.

Siliconix Ltd,
Morriston,
Swansea SA6 6NE.
Tel: (0635) 30905.

RAMBO AMP

The MED range of RF solid-
state power amplifiers is now
available from Anglia Micro-
waves Limited, the sole UK
representative. These ampli-
fiers offer nominally 40 watts
output power over the fre-
quency range from 850 to
2300MHz  in  overlapping
bands.

The MED model 7240 can
provide outputs of up to 40
watts from 900 to 1300MHz
into aload with infinite VSWR.
Contained in a compact 520 x
170 x 450mm rack-mount or
bench-top enclosure, the
amplifier utilises the latest
GaAs technology to achieve

IT’S A PROBE
Two new logic probes

(20MHz and 50MHz) and a new
pulser probe are now being
marketed by Mercer Electro-
nics, adivision of the Simpson
Electric Company based in
Hinois, USA.

Models 9604 (20MHz) and
9605 (50MHz) are handy trou-
ble-shooting tools for various
types of TTL and CMOS logic
families. Their slim and com-
pact design makes them easy
to use in densely populated
PC boards. In addition, levels
and pulses can be viewed
easily from two front-
mounted LEDs and stored by
means of aconvenientswitch.
Two additional LEDs in the
base of the unit display any
improper connection of over-

e, > o

LT e

voltage applications.

The Mercer pulser, Model
9606, is a multifunction pulser
instrument. In the pulse
mode, it can inject 50uS
pulses into a logic circuit
without isolating ICs. It also
has a sync input to allow the
use of an external
synchronizing signal. It is

ideal for isolating opens,
shorts and malfunctioning
ICs in logic circuits.

All three models are avail-
able off the shelf.

Mercer Electronics,
859 Dundee Avenue,
Elgin IL 60120 3090,
USA.

power levels previously
associated with tube ampli-
fier generators.

in a typical laboratory
application used in conjunc-
tion with a programmable
sweeper, the amplifiers pro-
vide automated microwave
benches which reduce the
complexity of characterising
and testing high power
devices and amplifiers to a
relatively simple task.

Ruggedised versions for
use in extreme environments
are also available. Currentiy,
four models are included in
therange: the Model 7420 (850
to 1300MHz); Model 7212 (960
to 1410MHz); Model 7242 (1300
to 1850MHz); and the Model
7250 (1650 to 2300MHz).

Anglia Microwaves Ltd,
Radford Business Centre,
Radford Way,

Billericay,
Essex CM12 0BZ.
Tel: (0277) 630000.

INDICATORS

A broad.range of Sedeco
indicator lights and accessor-
ies, covering panel mounting
LEDs, neons, bulbs and hol-
ders, is now available from
Watts International Compo-
nents of Bognor.

A comprehensive cata-
logue covers all the available
options. Standard and high
brightness LED indicators
can be supplied, with or
without built-in resistor pro-
tection. The same protection
option applies to the neon
range. Low voltage dc as well
as mains neons are covered.
Built-in incandescent and
bulb-holding indicators are
included. Bulb-hoiding sock-

ets, with or without lenses,
are also featured. Many physi-
cal shapes and sizes of panel
mounting bodies in a choice
of colours can be supplied.
The indicators are suitable
for all panel display applica-
tions. The choice of round,
square, clip-fixing: or back-
nut fixing gives great flexibil-
ity to design engineers.
Voltage ranges for LEDs
cover 6V, 8V, 12V and 24V.
Neon ranges are 110/220V ac,
and 6V, 12V and 24V dc. Built-
in incandescent range is 6V,
12V and 24V. Bulb range is
6.3V, 8V, 12V, 18V and 24V.

Watts International
Components Ltd,
Suite 6,

Wyvern House,
Bognor Regis,
West Sussex.

Tel: (0243) 860404.

Motorola has introduced its
first family of logic level;
n-channel, enhancement
mode, silicon gate power
MOSFETSs. These devices are
designed to turn completely
‘on’ with a gate-to-source
voltage of 5 volts. Represen-
ting the first of a series of low
threshold voltage devices
planned for introduction in
the near future, these twelve
power MOSFETs are based
on the TMOS technology
used in Motorola’s standard
power MOSFET product
lines. The initial devices are
10 to 25 amps, 50 to 150 volts

with a maximum on-resist-
ance, rps (on), s low as 0.08
ohm for the 25 amp devices.
Typical applications for
these logic-level power MOS-
FETs are motor controls,
switching power supplies,
automotive switching, lamp
drivers, and other switching
applications where the mag-
nitude of the available drive
voltage is a constraint.

Motorola Semiconductor
Products Inc

PO Box 52073,

Phoenix,

Arizona 85072.

Tel: (602) 244 4911.
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Gissa job!

Job prospects for the first
quarter of 1987 in the electro-
nics manufacturing industry
(which includes computer
manufacture) are more
optimistic than this time a
year ago, according to the
latest survey of employers in
the industry by temporary
staff specialists, Manpower.

More than one in four
employers (27%) plan to
increase their staff in the first
quarter of 1987. This figure is
slightly less than the final
quarter of 1986 and this time
last year (29% in each case),
but job cuts are forecast by
11% of employers in electro-
nics manufacturing - com-
pared with 20% a year ago.

Prospects in the electro-

nics industry are more hope-
ful than most of the manu-
facturing sector and Britain
asawhole. Nationwide, and in
every industrial sector, fewer
than one in five employers
(19%) plans to take on staff in
the coming quarter.

Mellow yellow

British Telecom's Electro-
nic Yellow Pages (EYP) went
live in January, allowing most
on-line communicating termi-
nalsinthe UK and abroad free
access to a database of Yel-
low Pages advertisers.

Information on EYP will
Initially cover the whole of
London, Reading, Guildford,
Watford and St Albans. The
information will be broken
down by classification head-

ings as in the printed books.
EYP is available to users free
of subscription and computer
time-based charge. Connec-
tionto EYP can be either viaa
Gateway on Prestel or by
direct dialling over the
telephone network (PSTN) at
the normal tariff.

Full instructions on how to
access EYP will be published
in all Yellow Pages books
where EYP is available. The
first book to carry such
information is London South
West covering the Richmond,
Egham and Leatherhead
areas.

Itemised phone bills

More than 2,500 customers
in the City of London are
being offered more detail on
their telephone bills in a
British Telecom trial scheme
which began in January.

Bills will show details of all
dialled calls of 10 units and
more (ie, those which cost
more than about 50p, includ-
ing VAT). Details to be shown
on the bill will be: the date
and time that the call is made;

the number called; the dura-
tion of the call; and the
charge for the call. The cost of
other calls and the number of
units used in making them will
be shown as a bulk figure.

Customers opting for this
new service will be charged
£1 per quarter for each
exchange line on which calls
are itemised. The six month
trial will cover .about 10,000
lines on three exchanges in
the City of London. The
telephone numbers involved
begin with the prefixes 01-
600, 01-726 and 01-489.

Band lil gear

Band Ill private mobile
radio users will be able to
install British manufactured
mobile radio equipment for
use on the new system follow-
ing an agreement between
Robert Bosch GmbH and
Burndept Electronics Ltd.

Under the agreement,
Burndept will produce under
licence the Bosch range of
VHF and UHF mobile radio
equipment at its new
Thamesmead factory and will
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Gone with the wind

High wind speeds are a
potential danger to all who
work on radio and television
masts. A  self-contained
anemometer system which
notonly senses and indicates
wind speed but also provides
alarms has been launched in
the UK by Cranesafe Ltd of
Walton-on-Thames. The stan-
dard version comprises a
robust, environmentally-sea-
led sensor connected to an
electronic processor unit for
£391 ex-works.

Wind speeds and their
degree of hazard can be
gauged at a glance by refer-
ence to a horizontal LED bar
graph on the front of the
processor unit. LEDs indicat-
ing low speeds (up to
32km/hr) are coloured green,
yellow LEDs show intermedi-
ate speeds (up to 64km/hr)
and finally red LEDs are lit for
high (potentially dangerous)
speeds. Slave display units
can be provided for repeater
stations.

The alarm points are set by
graduated potentiometers on
the processor unit. A perspex
window allows the settings to
be inspected whilst protec-
ting the potentiometers

against accidental
and tampering.

Local warnings of adverse
conditions are provided by
alarm LEDs on the processor
unit itself: a flashing yellow
LED indicates wind speeds in
excess of a first ( ‘pre-alarm’)
set point, whilst a steady red
LED and a built-in buzzer
show that a second ( ‘alarm’)
set point has been reached.
Additionally, external alarm
equipment such as warning
lamps and sirens can be
actuated by 10 amp relay
outputs available from each
alarm set point.

The sensor will withstand
wind speeds in excess of
96km/hr without damage. Two
spare cups are supplied with
each system to cover
accidental breakage and
these can be replaced easily
in a few seconds. The shaft
rotates on a ball bearing to
provide a long and reliable
life, whilst the whole unit is
environmentally-sealed to
withstand even arduous
marine conditions, under
which the sensors are already
successfully employed.

Details of the system are
available from Cranesafe Ltd,
telephone: (0932) 225549.

damage
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distribute other Bosch tele-
communications products
throughout the UK. Other
potential suppliers to Band ||
users are likely to source
their equipment from outside
the UK.

The equipment range
includes models suitable for
use on Band III. The design
will be similar to Burndept's
model BE1630, which recently
won approval from the
Department of Trade and
Industry, meeting the spe-
cifications of the Nat-
ionalised Power Industries’
Joint Radio Committee.

The equipment will handle
speech and data and additio-

nal features will be
developed to meet the
requirements defined by
Band Il customers and

operational safety.

The Chinese way

Several Chinese author-
ities are being supplied with
advanced radio communica-
tions systems from the Swed-
ish company Ericsson Radio
Systems.

The systems are based on
Ericsson’'s new TC549 radio
exchange and comprise base
stations, mobile and portable
installations. Several systems
include mobile switching and
encryption facilities.

In addition to supplying this
radio equipment, a servicing
agreement has been signed
with the local company Jing
An in Beijing.

Military coup

Military  communications
equipment, designed and
manufactured in Britain by
the Portsmouth-based Sec-
ure Radio Division of GEC
subsidiary Marconi Defence
Systems, is to equip the entire
Swedish Army plus elements
of the Swedish Navy. This will
be achieved under a £40
million plus contract being
placed with the company by
the Stockholm-based Erics-
son Radio Systems AB.

Under the terms of the
contract Marconi will act as
the principal sub-contractor
to Ericsson in fulfilling the
requirement of the Swedish
Armed Forces Material Admi-
nistration for a second-
generation frequency-hop-
ping VHF combat net radio
(CNR) incorporating voice
and data. This will be desig-

nated internationally as
STARCOM (TR8000 in
Sweden). The five year re-
equipment plan involves
many thousand vehicle and
manpack sets, each of which
will incorporate a substantial
element of Marconi's tried
and tested Scimitar V CNR.

The marriage of Marconi's
highly advanced, silicon-on-
sapphire LS| based radio
technology with an Ericsson
designed front panel/control
unit and sophisticated elec-
tronic counter measures
modules has produced a sys-
tem specifically designed to
meet Sweden’s special
requirements. With full band
frequency-hopping (from 30-
88MHz) and in-built digital
encryption, the result is a
system which gives the user
immunity from interception,
jamming and direction
finding.

Shipshape and secure

The Department of Trade
and Industry recently
announced a new frequency
for radio alarms to protect
ships from vandalism and
theft.

Security at marinas has
become an increasing prob-
lem and the new alarm ser-
vice is designed to protect
small mobile pleasure craft
that are not permanently
moored. Conditions of use
and a new equipment per-
formance specification have
been agreed with the security
industry and the service will
be exempt from the licensing
requirements of the Wireless
Telegraphy Act 1949. This will
enable users, suppliers and
the DT to operate the new
service with the minimum of
administrative burden.

Good as gold

Improved telex facilities
are now available to custom-
ers of Telecom Gold, British
Telecom’s electronic mail
service.

Telecom Gold has recently
installed CASE Beeline
equipment to provide
increased capacity for mes-
sage delivery to the telex
network. Customers  will
benefit from an increased
number of telex lines and an
even spread of telex traffic.
The upgraded system offers
fast, reliable and efficient
telex delivery and provides

the increased capacity
necessary to accommodate
the expected growth in
demand.

Must do better

A survey by National Utility
Services of 200 top UK com-
panies reveals that 63% think
that British Telecom's ser-
vices have either deterio-
rated or failed to improve
since privatisation. The sur-
vey further reveals that over
90% believe that the level of
service must improve as com-
petition increases.

On the question of pricing,
32% believe that British
Telecom’s pricing policy is
unfair, with alack of flexibility
and excessive charging as
the principal complaints. The
most common problem
experienced by British
Telecom customers has
proved to be technical fauits,
with delays taking second
place.

The survey indicates that
Mercury  Communications’
challenge to British Telecom
has, as yet, to provoke any
significant response in terms
of servicing from BT. At the
same time, customers seem
reluctant to fully commit
themselves to what is per-
haps  still a relatively

unknown quantity.

Only 13% of respondents
were considering replacing
British Telecom with Mercury
as their network supplier and
of these all said they would

& Antennaé

Ltd of Rochester has won a multi-million dollar contract to

only use Mercury partially
rather than for all network
services.

However, of the companies
considering changing to a
new telephone system, only
25% stated that they were
likely to use British Telecom,
the remainder preferring to
go to a private contractor.

New cellular service

Recently announced by
Novatel Communications Ltd
and Alberta Government
Telephones was the start up
of an 800MHz cellular service
in Calgary (Canada).

Alberta Government
Telephones, who are provid-
ing the mobile service, say
this new NovAtel system will
allow for expanded
telephone service to all its
cellular customers. The 800
cellular mobile service will
join AGT's Aurora 400MHz
province-wide Cellular Plus
system as the largest mobile
telephone network in North
America today.

Both the 800 and the
400MHz systems were
designed and manufactured
in Calgary by NovAtel, the
only manufacturer of cellular
telephones and systems in
Canada.

This system is compatible
not only with other Canadian
Celinet systems, but also with
the 800MHz systems that are
presently in operation in over
90 of the largest cities in the
United States.

supply high gain military tactical antennas to GTE of the United States for
the US Army's mobile subscriber equipment (MSE) communications

programme.

These antennas are already in service with the British Army as part of the

Ptarmigan system
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

s | write this, | have just completed

the first of my New Year'sresolutions
- to get up to date with my QSLing! It is
one of those little jobs that one has a
habit of putting to one side until the task
amounts to a real effort! Imagine my
horror, when looking back in my log, on
finding I had not sentany QSLs since this
time last year!

Despite having been in amateur radio
for a good few years now, | still enjoy
receiving QSL cards. They add yet
another facet to this most versatile of
hobbies. It is not just the information
which may be on them, though this is of
interest at times; for example it is useful
to see just what equipment those
stations which put out unusually strong
signals are using, particularly in the VHF
DX or satellite fields. Of equal interest is
the picture or motif on the card. A few
years ago, | had an aerial up which
favoured Japan and the QSL cards which
came from that quarter were particularly
pleasing. Yes, | must keep that New
Year's resolution going. I'll do my
QSLing chore regularly this year!

My mail this past few weeks has
contained several missiles from the
malcontents. There seems to be a group
of newcomers to amateur radio who do
not like what they've found. They are full
ofbrightideas forimproving this and that
and their complaints are directed pri-
marily at the RSGB. I'm afraid my
response has been in the form of another
New Year'’s resolution, viz , ‘See if you
cannot find something good to say
during 1987 and propagate that, instead
of carping about the things you don’t
like!” There are doubtless a number of
other resolutions | might well apply to
myself, but | guess we’'ll leave it at that!

asLing

Onthe question of QSLing, afewwords
which may help to soften the disappoint-
ment of those newcomers to amateur
radio who do not get the response to the
QSLstheyask for. Itis a frequent topic of
complaint in the letters pages of some
amateur radio magazines. These days,
few of us can afford to send a QSL card
for every contact we make. The most
disillusioned of the radio enthusiast
fraternity are undoubtedly the short
wave listeners. They send cards to
amateur radio stations expecting a
response and, according to various

complaints, get a card back very rarely
indeed. In fairness to the transmitting
amateur, it must be said that he obtains
all the information that he wants about
his signals over the air. So getting a QSL
from an SWL is usually of little interest to
him.

A lot has been written about QSLing by
SWLs to amateur stations and more will
without doubt be written in the future, so
this is no place to enlarge on it. Unless
your transmitting amateur is one of those
nice, friendly types who goes out of his
way to helpthe newcomer—andthere are
few of those about these days-you'll be
lucky if you get a card back, no matter
how much you try. So don’t be too
disappointed! | suppose the SWL gets his
views on QSLing from the short wave
broadcast stations who usually QSL
100% - they have the resources to do it.

As a very active radio amateur, my
policy is as follows: | make a note in my
log of those stations who specifically
request a card, but | make it clear in the
QSO that it will be via the ‘bureau’ and
that I'd appreciate a card from them. |
also QSL stations | have a particular
interest in - special DX contacts,
satellites and so on. | try to QSL quickly
to stations seeking confirmation for
awards.

Perhaps it would be a good idea to
create a new Q code signal to mean ‘I
really would like your QSL card. My
request is genuine’. One has the feeling
that as things are at present ‘Pse QSL' is
sentmore or less as a terminal signal for
2 QSO and does not really indicate the
sender’s intention.

Beacon project changes

The 28MHz Beacon Project has been
running for the past twenty years. It has
grown to such adegree that itis now felt
that it should be put under international
control. The Administrative Council of
the IARU has recommended that 28.190
to 28.199MHz should be allocated to
regional beacon networks operatingona
time-share basis. They have also recom-
mended that 28.200MHz should be used
for a world-wide time-shared network
similar to that of the 14MHz Northern
California DX Federation system. The
present system of continuous duty
stations is due for review and 28.201 to
28.225MHz will be replaced by the new
system, An expansion of the Internatio-

nal Beacon Project to cover 21MHz is
proposed and may come into operation
soon, possibly using 21.150MHz in a
world-wide time-sharing system. The
14MHz Northern California DX Federa-
tion system may be increased to provide
a total of fifteen stations to give greater
coverage.

Now that solar and propagation data is
no longer broadcast by the Meudon
Observatory, it is hoped that a solar data
beacon may be operated just outside the
80 metre band to take over this activity.
The IARU Region 1 VHF beacon band is
currently 144845 to 144.990MHz. The
increasing use of the 2 metre band has
brought requests for a review of the
frequency allocations in this band. At a
recent VHF managers meeting, propo-
salswere put forward to reduce the width
of the beacon allocation and for this
matter to be put on the agenda for the
forthcoming Region 1 Conference.

National convention

The dates for the 1987 National
Amateur Radio Convention have been
changed from those previously
announced. It will now take place on
Friday 27th and Saturday 28th March, at
the National Exhibition Centre, Birming-
ham. Last year’s convention was the
biggest so far held, some eight thousand
people attending. The special provision
made by the RSGB at their stand for
disabled visitors will again be available -
a facility much appreciated.

ESA testing

Though strictly not an amateur radio
satellite facility, the recently completed
large space simulator for the ESA's
Technical Establishment at Noordwijk,
Holland, deserves mention. Who knows —
the day may come when amateur satel-
lites use it, considering the advances
which have been made in the twenty-five
years since the first Oscar 1 was
launched!

The large space simulator (LSS) was
formally inaugurated on Wednesday 14th
January at the European Space
Research and Technology Centre
(ESTEC) in Noordwijk. 1t is designed to
provide close simulation of in-orbit
environmental conditions for large
payloads. The facility is unique. It can
provide solar simulation, infra-red radia-
tion and temperature cycling under
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vacuum for test modes. On the mechani-
cal side, it can be used for testing the
deployment of large structures, dynamic
balancing and deformation measure-
ments.

The chamberintowhichteststructures
can be acdcommodated has a volume of
2,100 cubic metres and allows for a high
vacuum of approximately 10°% milli-
bars. The sun simulator provides a
horizontal beam of 6 metres in diameter.
The lamp house contains nineteen
xenon lamp modules at a nominal power
of 20 kilowatts per lamp directed at a
large collimation mirror of 7.2 metres in
diameter and consisting of 121 hexa-
gonal mirror segments. The inside of the
chamber is covered with shrouds
operating at temperatures varying
between —-196°C and +100°C.

IRIS

Tests scheduled for 1987 are for the
structural-thermal model of the Italian
IRIS, atwo-stage space cradie which will
be used with a space shuttle in the
nineties; the thermal model of Eureca,
the European retrievable carrier; the
large solar arrays of the Intelsat
spacecraft and the protofiight model of
the ESA scientific spacecraft, Hipparcos.

The troubles with Oscar 10 have been

due to memory failure of the on-board
computer due to radiation damage. The
high elliptical orbit through which Oscar
10 passes takes it through the Van Allen

radiation belt regularly. Oscar 10 was:

built several years ago and the design of
its data processing and storage compu-
ter facilities did not use the radiation
hardened solid-state devices currently
utilised. The next satellite in the Oscar 10
series, Phase-3C, will have a new in-
house unit (JHU}) memory board which
will use new ICs.

The Harris Corporation of Melbourne,
Florida, has agreed to supply Amsat with
special memory modules for use on
Phase-3C. These modules are specially
radiation-hardened for use in space.
They are valued at 80.000 dollars and are
produced by Harris’ Custom Integrated
Circuit Division in Melbourne, Florida.
They will provide the IHU with 32kbytes
of memory.

The latest projected scheduie for the
launching of Phase-3C is August 1987,
but no firm date has yet been fixed.

Computer confusion

In his presidential address at the
British Radio Teleprinter Group's
(BARTG) AGM last November, Mr TI
(‘Smudge’) Lundegard G3GJW drew

attention to a matter which your scribe
feels strongly about, viz the lack of
standards in the microcomputer world -
typically on the input/output connec-
tions used on micros and of course in the
software. BARTG have members who are
prepared to help with queries concer-
ning the BBC computer and the Com-
modore. But Atari, Amstrad, Dragon and
Sinclair are equally popular micro-
computers and BARTG would like volun-
teers to help with these too.

Offers to: Chris Reed G8MFP, Ashlea,
London Road, Stretton Dunsmore,

Rugby, Warcs.

Arthur Gee G2UK is
Chairman of Amsat-UK,
the radio amateur satel-
lite organisation. More
details can be obtained
from: R Broadbent, 94
Herongate Road, London
E12 5EQ

COMEX
SYSTEMS LTD

TVRO Receiver motherboard kit
AT1020 Tuner module..................
New Wideband Module now available
AT3010 | F Demodulator..............
‘F'Plugseach.....cccoovveveveeennn.n.
Power Supply Kit.....oooveeveeeen
‘S'Meterkit ..o,

Digital Tuning & Display kit........
6.5 MhzsoundKit......c.ccueeuenne.....
Video Clamp Kit ......ccccoovuvvvvenennnnn.
Low Noise wideband preamp kit
Case for TVROKkits......cccoeuenenee..
STSLNB oo

1.6m Fibreglass Dish....................
1.2m Fibreglass Dish...................
LNB Tripod assembly ..................
Polar Mount.....c.cccoecvviirecnnnne.

COMET HOUSE, UNIT 4
BATH LANE, LEICESTER LE3 5BF
TEL: (0533) 25084
.............. £35.00 CR100SATELLITE RECEIVER
............... £35.10 Full bandreceiver with dual dish inputs, switched
bandwidth, auto set up, tuneable sound and builtin
_______________ £54.65 Polarrotatorcontrol.......cccccvvreeeencnceeennne....... £301.30
............... ggggg CR200
"""""""" * Budget priced full band reciever with built in polar
--------------- £17.00 rotor, tuneable sound and all the usual inputs and
--------------- £30.00  GUtPULS ....coovveeeeeeeeccces e £247.35
............... £25.00
............... £56.75 SF1000 SYNC PROCESSOR
.................. £1.10 Forsateliteuse ..cccevvvvccccivvcecicecccne.... £143,75
.................. £2.75 o )
______________ £35.00 SystemOne, Comprising arotory receiver 1.6 meter
£20.00 dishpolarmountLNB,LNB Tripod and scaler horn
""""""" "':1 78.25 TP PRRSPTRRRE = - - 1 % ¢ 1+ )
............... £49.00 i -
--------------- £97.75 Yol THo. 20 aDoye D Ineluding polor 1o e 0.00
................ £87.40
............... £16.68 system Three, as system two but including
............. £128.00 motorized dish positioner..............c.......... £900.00

PRODUCTS FOR SATELLITE TELEVISION, AMATEUR RADIO
AND PROFESSIONAL USE
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A VERSATILE
CONTWUITY TESTER

Brian Kendal and Jeff Howell present a
useful piece of test equipment

For any person involved in a profes-
sion or hobbywhich concernselectri-
cal circuits, the continuity tester (or
circuit tracer) is a most basic and useful
piece of test equipment. Whether this
takes the form of a battery and bulb or
buzzer, a multimeter or a sophisticated
digital cable tracer, the principle of
operation is the same: a voltage is
applied to the circuit under test and if a
current flows which corresponds to a
predetermined low circuit impedance,
then some form of indication, visual or
aural, is given.

There is no doubt that even the
simplest forms of tester are extremely
useful when used in the correct context.
Unfortunately, however, many modern
semiconductor devices operate at very
low voltage levels and are consequently
delicate and susceptible to damage from
quite moderate levels of applied signal.

-

CIRCUIT TRACER - G4BxZ

s oN
$iJ®

PROBE 1 PROBE2

6RO Ak
® o

STATIC
UND

Left: Fro;vt view of the prototype continuity tester Right: Rear view of tester with circuit board

removed to show component side

e e

Even standard multimeters can give
sufficient output current orvoltage when
used on resistance ranges to prove fatal
to some semiconductor devices. A
further complication is that semiconduc-
tors often contain parasitic diodes which
may lead to misleading indications.

Attimes, the testeritself may be at risk,
for circuits incorporating high value
capacitors, even when switched off, may
well retain sufficient charge to damage
the test instrument.

Design considerations

In building a continuity tester, there
are many desirable features which could
be included in the design:
B [t should not affect the circuit under
test in any way. This applies to both test
voltage and current and aiso any
electrostatic charges built up on the
equipment.

B The tester should not be affected by
currents and voltages present within the
equipment under test.

| Only direct connections should be
detected and connections through large
value capacitors, low value inductors
and semiconductors should be ignored.
B Indication of continuity should be
obvious to the user under the prevailing -
conditions.

B [t should be cheap and simple to both
manufacture and use.

While the design given in this article
does not meet every point mentioned
above, nevertheless it does meet most.

By using a relatively low current
supplied through high value resistors,
the risk to the circuit under test is
minimised even under fauit conditions,
whilst an active voltage limiter affords
further protection. These series resis-
tors also safeguard the tester by limiting
any voltage induced from the circuit
under test to safe levels.

The voltage sensing element is not
polarity conscious and only recognises a
very narrow band of input voltages. It is
therefore unlikely to give false indica-
tions due to stored or applied circuit
voltages.

An audio indicator was considered
most suitable, for it enables tests to be
conducted without the user taking his (or
her) eyes from the circuit under test.
Construction is cheap and simple: itonly
requires asingle inexpensive integrated
circuit and a dozen and a half compo-
nents to be mounted on a small piece of
Veroboard, and these to be fitted in any
convenient box or container together
with a small loudspeaker and battery.

Sensitivity

In principle, the circuit may be mod-
ified to respond to any range of
resistance which the user desires, but in
practice the stability of the amplifiers
limits the span to about 20 ohms, with 50
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ohms being a more practical value.
Lower resistance values could be
sensed if the polarising current was
increased, but this may negate some of
the advantages of the present design.

The sensitivity of the instrument may
be aitered by varying circuit component
values when the response range (Rx)
may be determined from:

R == 4\ R7 (R1+R2)
Rx = (RB +

R5+R6/ 8
Circuit operation
The polarising current is supplied to
the circuit under test through resistors
R1 and R2. First consider the situation
where the probes are open circuit. No

appreciable current will flow in either )

resistor, so P1 will be near ground
potential and P2 will be setatabout 1 volit
by the polarising voltage limiting ampli-
fier IC1a. It is essential to maintain
sufficient voltage to electrically break
down the oxide film which forms on
exposed base metal surfaces and would
otherwise prevent good contact.

Now consider the situation as the
resistance between the probes
decreases. Initially the voltage between
P1and P2 will be maintained because the
output of IC1a will rise to counteract the
reductionin P2or (indirectly) arise in P1.
When the resistance reaches about 6
kilohms, I1C1a will saturate. The full
battery voltage will then appear across
R1 and R2 to maximise the polarising
current. Any further decrease in resist-
ance will reduce the voltage difference
between P1 and P2.

Voitage follower

IC1b is a voltage follower which feeds
both [C1a and IC1c, the differential
probe voltage amplifier. This is confi-
gured such that when the probe voltage
difference is about +3mV, the output is
midway between ground and battery
positive. Any appreciable deviation from
this level will send the output towards
one or other of the supply rails. As the
cumuliative offset voltage tolerance of
IC1b and IC1c is near 5mV, an offset null
adjustment (R15) is desirable. R3 is half
the value of R4 because it carries the
input current for two amplifiers.

IC1d is a simple relaxation oscillator
which operates at around 2kHz. R9 and
R10 provide positive feedback, making
the amplifier into a bistable. The vol-
tages necessary at pin 11 to switch the
bistable are related to the output from
IC1c in that the switching levels must
always lie either side of this.

R13 and C1 define the oscillator time
constant - the charge on C1 always
changes to oppose the current state of
the bistable. IC1d would always oscillate
if this charge voltage were fed back to
pin 11 directly, but voitage control is
achieved by reducing this charge sense
voltage slightly, using R11 and R12. Since

110k

Static R16 10M

P ground

i
]
: R7
100R
i R4
1.2
220k ic2 S

IO ]+

R2
33k

Circuit diagram

1IC1-4 ', LM324

S8k

Ls1
8- 80R

the voltage at pin 11 can never quite
reach the supply rails, oscillation is
inhibited whenever the output level from
IC1c approaches either. R11 is only
connectea to IC1b as a convenient point
of half supply voitage.

The choice of such low impedances for
R13 and C1 is merely to allow direct
connection of the loudspeaker as shown
without restriction of the loudspeaker
impedances. The circuit works equally
well if C1 is grounded and an 80 ohm
speaker fitted in place of R13.

R16 allows any static charge in the
tester or (more importantly) the user to
leak away to earth. The static ground
connection is only necessary when
working on electrostatic discharge
sensitive equipment. For those who are
unsure of the importance of static
precautions, take note that certain
companies will immediately dispense
with the services of any engineer caught
disregarding the necessary precautions
while working on equipment.

Using the tester

The technique of using a continuity
tester is well known, but it is possible to
obtain erroneous indications under cer-
tain circumstances.

For exampte, a high value series
capacitor can initially be indicated as a
short circuit. However, in the instrument
described in this article, the test current
of 150 microamps will charge even a
100,000 mfd capacitor at the rate of 1.5
millivolts per second. After only four
seconds charging at this rate, sufficient
charge will have built up to exceed the
threshold of the voltage sensor and the
tester will then correctly indicate an
open circuit. In practice, most large

capacitors hold a small residual charge,
thus reducing, or even eliminating, the
build-up time.

The high sensitivity and low test
current of this instrument enables it to
be used on many low power circuits
without even switching them off. In fact,
inmany cases it may not even affect their
operation. Of course, this technique
cannot be recommended where high
voltages are present, on grounds of
personal safety.

The final advantage of this instrument
is that the high value resistors in series
with the probes limit the current avail-
able to a very low value. We believe that
this characteristic may well make the
tester suitable for operation in flamm-
able atmospheres, for there is insuffi-
cient energy present to cause ignition
even if a fault should develop within the
tester.

The tester described consumes only
an IC, a handful of passive components
and a short evening's work. For this low
outlay it is possible to possess a small,
convenient unit which is capable of use
on circuits which would otherwise be
destroyed in the testing by more con-

ventional instruments.
COMPONENT LIST
R1-33K R10 - 22K
R2 - 33K R11 - 1M0
R3 - 110K R12 - 56K
R4 - 220K R13 - 82R
R5 - 470K R14 - 220K
R6 - 56K R15 - 220K POT
R7 - 100R C1 - 1MFD
R8 - 68K IC - LM324
R9 - 56K L5 ~ 3-80R
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NEWE 1C275E,
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The ICOM IC-275E 1s the most advanced all-mode
transcelver available to the Amateur today. It features a
new technological breakthrough in frequency synthesizer
sytems. This Direct Digutal Synthesizer (DDS) operates 1n
just 5 milliseconds, providing one of the fastest transceiver
lock-up times available Ideal for PACKET and AMTOR
communication modes. The IC-275E has high sensttivity
and dynamic range making it an ideal unit for contests and
DX operation

99 programmable memories can store frequency
mode, offset frequency and direction. A total of four
scanning functions for easy access 10 a wide range of
frequencies, memory scan, programmed scan, selected
mode memory scan, lock-out scan

TELECOM
P

Ceilnet

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

P
LB R L AR NS SN
AR B A R 2L RS

a®

A new LCD uses a soft orange backhght for ease of
operating even n bright dayhght The C1-V communi
cations interface for computer control via a serial port 1s
mounted on the rear panel Pass Band Tuning and Notch
Filter Systems have been incorporated to provide clear
operating reception

This transceiver has a built in A.C power supply
but can also be used on 13 8v D C for mobile or portable
operation. Optional accessorles avallable are AG25
Masthead pre-amplifier, VT36 Voice Synthesizer FL83 CW
Narrow Filter and CR64 High Stability XTAL

To fully appreciate all the facilities of this
sophisticated transceiver contact your local ICOM dealer
or Thanet Electronics for further informat
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NEWE ICMIC(RO-2,

This 1s the smallest handportable from ICOM. The
Micro-2, 2 metre FM measures only 148 x 31mm with the
BP22 nicad battery pack The Micro-2 1s a hand-size
transceiver which will equally fit most pockets.

On the top panel a clear LCD readout gives
frequency memory channel number, signal and R.F power
bargraph A LCD backlight 1s provided for viewing under
difficult conditions. ICOM's innovation has replaced
thumbwheel tuning with up/down toggle switches to select
1MHz, 100KHz or 12.5KHz steps. Scanning 1s possible by
depressing and hold the 12 5KHz switch. 10 memories are
provided and are automatically programmed by retaining
what 1s selected by the toggle switches. Full repeater and
simplex operation facihities including repeater access tone.
An automatic power saving function reduces battery power
consumption when in receiver mode. QOutput power 1s 1.5
watts or 100 milhwatts (low) with the BP22 nicad pack. 2.5
watts 1s possible with the BP24 pack.

The ICOM Micro-2 is very advanced 2 metre
minature handheld and yet still provides a simple mode of
operation. This handy transceiver is supplied complete with
BP22 nicad pack, A C wall charger, helical antenna.

Optional accessories include the BC50 desk charger,
rapidly charges the Micro-2 nicad packs in one hour, a variety
of rechargeable nicad packs, dry cell battery pack, D.C
regulator and soft cases Contact Thanet Electronics or your
local ICOM dealer for more details on this exciting new product

MINI-HANDPORTABLLE.

Actual Size Photograph. ’
This shows the non-standard % B |
low capacity battery pack. B
N.B. Standard battery pack is

normally the higher capacity ———
BP22 as mentioned In text.
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ALL-BAND TRANSCEIVER

A user review by

KEN MICHAELSON G3RDG

=

hat interested me most about this

rig at first sight was its small size. It
measures only 279mm wide x 108mm
high x 335mm deep (roughly 10'%ins x
3%ins x 12'%ins), so you can see that it
isn't very big. included inside the case is
the AT-440 automatic antenna tuning unit
and the VS-1 voice synthesizer unit,
making the total weight 7.3kg (16.11bs).

The mains power supply (the PS-50) is a
separate unit and is intended to stand
alongside the rig when it is used as a
base station. It naturally matches the rig
in height and colour - gun metal grey —
with the front panel and surround in a
darker shade. The front panel of the rig
and the power supply are made of plastic,
as opposed to the usual aluminium
casting. | imagine that this can be
withdrawn to give access to the micro-
switches, etc on the front of the unit for
any servicing which might be required.

The receiver is a synthesized triple
conversion superheterodyne, the inter-
mediate frequencies being 45.05MHz,
8.83MHz and 455kHz. It gives either all
nine of the amateur bands or acts as a
general coverage receiver from 100kHz
to 30MHz with no breaks. Control of this
facility is enabled by amicroswitch to the
tower right of the main tuning control
marked ‘1MHz'.

It is an all-mode unit, receiving or
transmitting in LSB, USB, CW, AM, FM,
and either AFSK or FSK for RTTY or
AMTOR, but naturally only transmits
within the amateur bands. However,
whentherigisinthe FM transmit mode it
operates as a double conversion super-
heterodyne, the intermediate frequen-
cies being 36.22MHz and 45.05MHz.

There are two digital VFOs which are
controlied by the microswitches discus-
sed below.

It has no bearing on operation by a
user, but | feel | must list the number of
transistors, etc which are used in the set.
When the automatic ATU is incorpo-
rated, as is the case with the review unit,
there are 174 transistors, 22 FETs, 58 ICs
and 277 diodes! When used as a mobile
installation, the unit requires 12 to 16
volts, negative earth, with a current
consumption of 1.9 amps in the receive
mode with no input signal and 20 amps in
the transmit mode using full power. | was
using the PS-50 mains power supply and,
apart from the fact that the finning at the
rear of the unit got warm, | was not aware
of the requirement of 20amps! It will give
200 watts PEPinputon LSB, USB, CW,FM
and FSK, with 110 watts PEP in the AM
mode.

I will not quote all the figures for
sensitivity and selectivity, except to say
that the rig has dual IF crystal filters for
SSB, an IF shift circuit (the same type of
arrangement as in the TS820/830 series)
and a tunable notch filter. So, you can
appreciate that | had no problems on this
issue.

There are four switches on the front
panel, the top left-hand one being the
power on/off switch. Below this are three
switches in a row. The left-most one of
these actuates the voice synthesizer
unit, VS-1, if fitted to the unit as an
optional extra, as on the review sample.
A female voice announces the frequency
and for a dial setting of, say, 14.200.0 she
will say ‘One four point two zero zero
zero zero'. The last digit is not shown on

the dial unless a small modification is
carried out inside the rig. This merely
means cutting out diode D66 on the
control unit.

The next switch is the noise blanker,
followed by the attenuator switch, both
push on/push off. When the latter is in
circuit the incoming signal is reduced by
approximately 20dB. Below this is the
ALC/PWR/SWR switch.

Under this are three more switches.
The left-hand one is labelled ‘SEND/
RECEIVE’ (for manual operation), the
centre one ‘AUTO/THRU’, and the right-
hand one ‘AT TUNE’. Below these are the
microphone and earphone sockets.

Which mode?

Totheright of this lotisthe MODE/KEY
(numeric keypad) panel. These keys are
used to select the desired mode of
operation (USB, LSB, CW, AM, FM and
AFSK), and are announced by the initial
letter of each mode being heard in CW as
the key is pressed. This, of course, is of
great benefit to a ‘white stick’ operator,
as when combined with the voice
synthesizer he or she will know exactiy
what mode and what frequency the unit
is set for.

The lower row of the microswitch keys
are marked ‘PG S1’ and ‘PG S2'. These
are for program scan, a very interesting
facet. It works in the following manner.
Using PG S1 first, you select memory
channels 6 and 7 and enter the lower
frequency limit in channel 6 and the
upper limit in channel 7. Then enter the
VFO mode by pressing the ‘VFO/M’ key,
then the ‘SCAN’ key, and the unit will
scan through the frequency range
decided wupon in 10Hz steps for
USB/LSB/CW/AFSK and 100Hz steps for
AM and FM. It will then return to the
lower limit to start again unless stopped
by pressing the ‘PTT switch or the
‘CLEAR’ key. The same thing is available
with PG S2, which uses channels 8 and 9,
thus allowing the operator two separate
ranges of scan.

These keys can also be used numer-
ically, ie they can enter a frequency of
the operator’'s choice. When you press
‘enter’ in either ‘'VFO A’ or 'VFO B’, aline
of ‘---"appears. The desired frequency is
then keyed in. It is necessary to
remember to key the first two digits in
before the decimal point, even though
they may be zeros, otherwise keying in
Radio 2 on 909kHz, for example, would
give you either 90.900MHz, which would
be refused by the unit, or 9.090MHz
which, of course, isthe wrong frequency.
This method of entering afrequency also
applies when one just wants to enter a
single frequency when receiving.

The display opening along the top of
the front panel shows the frequency as
six digits (the seventh digitis enabled by
cutting out diode 66, as mentioned
previously). In the centre in blue and
across thetopinred fromlefttorightare
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MEMORY CHANNEL, SCAN, ‘A", VFO,'B’,
SPLIT, RIT AND XIT. Two digits are
displayed for the memory channel, eg 01,
02 etc, and in the case of the VFO the
letters ‘'VFO' are illuminated, plus ‘A’ or
‘B’ to show which VFO is in use.

To the left of the memory channel
display is the meter, which can give three
readingswhen inthe ‘transmit' mode and
acts as an S-meter when in receive. To
the right of this and running along the
bottom line of the display opening are six
little indicators, from left to right, ‘ON
AIR', ‘M.SCR’, 1MHz', ‘F.LOCK, ‘NOTCH'
and ‘AT TUNE'. Under each of these is a
little LED.

No backlash

In the centre of the front panel is the
tuning knob. Gone are the dayswhen one
expected beautifully cutreduction gears
split to avoid backlash with heavy duty
bearings, etc. Today the VFO tuning is
controlled by a rotary optical encoder in
which two different clock signals, 90° out
of phase, are fed into the 7800 chip by way
of two other chips, a 4011 and a 4033,
which tell the 7800 which direction the
tuning knob is being turned! The control
tunes in 10Hz steps, at a rate of about
10kHz per revoliution when turned slowly
and 100kHz when spun quickly.

Totheright of the main tuning knobare
six microswitches under the heading
‘FUNCTION'. ‘RIT’ and ‘XIT" shift either
the RECEIVE or TRANSMIT frequency
(or both) =1.2kHz; ‘T-F SET’ allows rapid
checking of the transmit frequency
during SPLIT operations; ‘A/B’ switches
fromone VFO to the other; 'SPLIT aliows
the use of one VFO for transmitting and
the other for receiving; and ‘A=B’ will
make VFO ‘A’ equal to VFO 'B". '

On the right-hand side of the front
panel we have four concentric controls,
giving eight variations. At the top left is
the MIC/CARRIER control, top right
SQUELCH/NOTCH, bottom left RIT-
XIT/IF SHIFT and bottom right AF/RF
(gain). At the bottom of the panel, under
the ‘mode/key’ assembly, there are six
microswitches in two lines of three. From
left to right these are: ‘M/V' (used to
recall a frequency from memory to the
VFO); ‘SCAN’, which if pressed when in
the VFO mode will initiate program scan,
and if pressed when in memory opera-
tion will cause the unit to scan the
memory; ‘'CLEAR’, which is used to
cancel memory storage operations or to
cancel a direct keyboard entry; ‘VFO/M’,
which switches between the VFO and
memory frequencies; ‘M.IN’, used to
enter a frequency into the memory
storage; and '‘ENT’, mentioned pre-
viously. This is used to enter a frequency
directly from the numeric keypad.

At the bottom right of the front panel is -

a group of microswitches and a five
position rotary switch. The 1MHz switch
allows the operator to choose the
general coverage operation of the

receiver, ie between 100kHz to 30MHz.
All nine bands are controlled in this
manner, which allows a very quick check
on the conditions on various bands.

Four more microswitches complete
the large number of variations which are
available on this equipment. They are,
from left to right, ‘F.LOCK’, which will
lock the frequency indicated; the speech
processor switch ‘PROC’; ‘NOTCH'’ fiiter
switch; and AGC, slow or fast.

| was very surprised to find that the
notch controi was not effective against
SSB, AM or FM type signals. When
working today's crowded bands it seems
to me that the elimination of interfering
QSOs is a necessity.

There is no means of switching the
AGC off altogether. The fast position of
AGC was best for RTTY and, in fact, was
used when working AMTOR, but | felt
that if one worked a lot of AMTOR the
reception of weak stations might prove
difficult with no means of switching it off.

Selectivity

The last control is the five position
rotary switch. This controls the selectiv-
ity, and when placed in the ‘AUTO’
position the rig automatically uses the
correct selectivity (filter) for the mode in
use. One can, of course, override the
AUTO by turning the switch. The unit |
had for review was equipped with both
the YK-88C, used in the N position, and
the YK-88SN, which is used in the ‘M1’
position. When using the YK-88C filter
the width can be altered for three mode,
SSB, CW and FSK. SSB can be either
2.4kHz or 1.8kHz and both CW and FSK
can be 500Hz or 270Hz. The desired filter
width can be selected by changing the
jumper line connection in the IF unit; |
thought this was an excellent facility.

On the rear of the unit are a number of
sockets giving many options. On the left-
hand side there are seven means of
connection, and to the left of this
assembly are two DIN sockets, the upper
one being labelled ‘REMOTE' and inten-
ded to control a linear amplifier. There
are also connections for an external
control relay, isolated from the chassis,
one from the PTT circuit intended for a
foot operated PTT switch, and a 12 volt
supply at 10mA which is ON on transmit.

The DIN socket below this is a 13-pin
version, which among other things is
intended for the input and output of data.
This raises all sorts of interesting
possibilities. As mentioned earlier, there
are aiready 100 memories available, but
with the proper interface and acomputer
the facilities appear limitless.

There are three ‘phono’ type sockets to
theright of the DIN sockets, and from top
to bottom these are ‘AFSK IN’, ‘AFSK
OUT’ and, very helpful this, a blank
socket with no internal connections. At
the bottom is the GROUND connection
inthe form of awing nut and the antenna
socket, the usual SO259 type.

On the right-hand of the rear panel
there are eight connections. Starting on
the top line there are three preset
potentiometers, from left to right, ‘ANTI-
VOX',‘DELAY’ and ‘'VOX GAIN’. | feel that
readers will appreciate the use and
meaning of these controls so | shall not
elaborate. Below these is a 6-pin DIN
socket designed for connection to the
computerinterface {F-232/1C-10, which s
available as an optional extra. Two more
sockets are below this, the left-hand one
being the KEY socket requiring a normal
Yain jack plug, and on its right a 3.5mm
extension speaker socket. At the bottom
of this assembly is the dc power
connector socket. When the mains
power supply unit, PS-50, is used, a pre-
prepared lead is included to plug
straight into this socket from the PS-50.
Supplied with the unit as standard is a
battery tead intended for connection to
the car battery. This also terminates in
the correct maie plug for the dc socket.

There are also various adjustments
which the owner can carry out without
having any test equipment. These are the
digital display calibration using the
calibration cable supplied, arranging for
the optional 10Hz display resolution,
mentioned earlier, and altering the CW
zero beat frequency, which can be varied
between 400Hz and 800Hz to suit the
operator. One can also alter the side
tone level and change the beep tone
output. As supplied it emits the initial
letter of the mode in use in the morse
code. This can be changed to give justa
single beep by cutting out diode D56 on
the control unit. Also, the external
keying relay for a linear amplifier can be
enabled. To do this, one just has to move
a jumper wire from the ‘OFF’ socket to
the 'ON’ position.

Automatic antenna tuner

A word or two about the automatic
antenna tuner, AT-440. As | said before,
this item was instalied in the review rig,
and during the short review period |
found itagreathelp in speedy operation.
Although the equipment operates from
1.8MHz (Top Band), the antenna tuning
unit will only function from 3.5MHz to
29.7MHz. This is a point that must be
remembered. However, given that
restriction, its operation was excelient.

My antenna is a Sagant EL-40X 40/80
metre dipole up about 30 feet, and it will
also function on 20 metres. Using this
antenna everything worked as it should.
To operate, one switches the ‘AUTO/
THRU' switch to the 'AUTO’ position, and
presses the ‘AT TUNE' switch to ON. The
‘AT TUNE’ indicator now lights and the
unit begins tuning. Then the CW light
comes on, and after a short time the ‘AT
TUNE' light goes out and the motors stop
turning. One presses the ‘AT TUNE’
microswitch to the off position and
proceeds to transmit. Everything is now
in resonance.
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TS-440S BLOCK DIAGRAM
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| should mention the operation of the
100 memories. One can put any fre-
quency into any memory, complete with
the mode, and recall it when required. |
have already mentioned ‘program scan’,
but apart from that any sequence of
frequencies can be stored. Having
stored these frequencies, they can be
recalled by firstpressing the 'VFO/M’ key
to enter the memory mode, and then
either pressing the ‘UP’ or ' DOWN'’ key or
turning the main tuning knob. An
interesting facility.

The unit will scan from channel 00 to
channel 99 at approximately 3-4 second
intervals. You can stop scanning at any
time by pressing the CLEAR key or the
microphone PTT switch. Pressing the
PTT switch will allow you to continue
scanning from the point at which you
stopped, but pressing the CLEAR key will
putyou back to the beginning. Toresume
scanning just press the SCAN key again.

Only the memory channels with data
entered are scanned. One may also

specify which memory groups one wants
toscan. To do this, you enter the memory
mode by pressing the 'VFO/M’ key. The
groups are divided into sets of ten, eg 00-
09, 10-19 etc, so you then have to press
and hold down the SCAN key while
entering on the numeric keyboard the
number of the group you wish to be
scanned. The group 00-09 counts as 0, the
next group, 10-19, being 1 etc, ending up
with the group from 90-99 which is keyed
in as ‘9. Another variation is available
which is a means of memory channel
lockout. This means that you can tempor-
arily skip unwanted channels during a
scan. To do this, assuming you are still in
memory mode, select the memory chan-
nel you wish to skip using the numeric
keypad, the main tuning knob, the
UP/DOWN switches on the microphone
or the BAND switches (such a choicel),
and then press the CLEAR switch. You
will see a decimal point appear after the
figures giving the memory channel
number. This indicates that the particu-

PRICE LIST

TS-440S ..o
AT-440 automatic antenna tuning unit....
PS-50 power supply....cccvvenincnnenioninnnnes
VS-1voice synthesizer.........cccccceviiiceveiineciniees
MC-42S fist microphone with UP/DOWN buttons
MB-430 mobile mounting bracket..........

All prices include VAT, but carriage is £7.00 extra for the larger items

lar channel will be skipped. To cancel,
select the channel again and press the
CLEAR switch.

| have endeavoured to give a brief
description of this latest offering from
Trio, but it is really impossible to do
justice to the unit in the time of a review.
The variations available to the operator
are so great that | feel | have only
scratched the surface of the equipment’s
facilities. There was only one thing
missing, it seemed to me, and that was
the provision of a transverter take-off
socket. | would imagine that somebody
buying this unit would expect everything
to be there for him to use, and in view of
the excellent performance of the rig and
the growing interest in VHF communica-
tions | would have thought this facility
essential.

| had a very pleasant time using the
equipment, and enjoyed perfectly effort-
less QSOs. Everyone whom | worked
commented on the very good audio
quality, and their signais were also very
readable. Stations in the normal broad-
cast band were also received well.

| had several contacts in the AMTOR
mode, all of which were achieved with no
problems. It is interesting to note that no
modifications appeared to be necessary
in order to operate AMTOR, because the
recovery time of the unit was within the
allowable limits of the system. RTTY was
also used, and in this mode it was
possible to use full power when transmit-
ting without any ill effects. This is
achieved because of the high efficiency
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of the cooling system. One could only
use full power, key down as it were, for
periods up to about one hour, but in
practice | was spending some of the time
receiving, so full power was in fact used
for longer than one hour.

Before concluding, | must mention the
idea and design of the cooling system
itself. It is of aluminium construction and
combines forced and natural air cooling
for maximum heat radiation, even during
full power operation. It uses what is
called the TS (total shutter) system. The

idea of this is to install a shutter panel to
prevent cavitation and the return of hot
air inside. The design makes use of a
structural member at the back of the
chassis, and allows the cooling fan to
blow air out of the back of the unit. The
air flow cools the fins behind and also
flows above the final and filter units and
out through the back of the set. The
cooling fan uses a quiet dc motor that
produces little electrical noise, and is

turned on when the temperature rises -

above a preset level. All this results in a

cooling system which can handle a
continuous duty cycle transmission for
periods exceeding one hour.

The automatic antennatuning unitaiso
worked perfectly, and gave me the
quickest tune up | have ever had.

There are a number of accessories
available for the unit. Both the AT-440
internal ATU, the VS-1 voice synthesizer
unit, the MB-430 mobile mount and the
MC-42S UP/DOWN microphone are clasr
sed as optional extras. The prices of all
units can be seen in the table.
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ROD LOOP DXer

This unusual design dramatically increases

long wave r eception rangecs
by Richard Marris G2BZQ

he long wave band seems to have

been rediscovered by amateurs who
had either never listened to it or who had
forgotten all about it! There is far more
activity on this band than first meets the
eye (or ear). Forget BBC4 on 200kHz and
the other high power stations; there is a
lot more in between the ‘big boys’.

In the April 1986 issue of R&EW, an
article of mine appeared entitled Long
wave antenna, which aroused consider-
able interest. In his monthly column
Medium Wave DXing , Steve Whitt has
mentioned this LW loop several times,
and is now giving regular information on
what might be heard on the band. In
addition, the writer has received several

communications from some very
enthusiastic listener/constructors.
The published LW loop (in ‘box’

configuration) was originally designedin
1984 and tested over aperiod. Meanwhile
| have continued to mess about with
loops for all frequencies between the
long waves and 32MHz, and even lower in
frequency. This has included some
interesting experimental work on ferrite
rod antennas. | have always felt that a
ferrite rod design could be evolved
giving a far superior performance to a
transistor radio, which is now the
accepted ‘norm’ for everyday entertain-
ment listening.

Information on ferrite rod antennas is

not plentiful. A few suppliers will offer
you %ein or %in diameter rods fitted with
MW, or MW plus LW, coils for building
into radios. To these can be added the
possibility of using commercial rods,
plus MW and LW coils, plus coupling
coils to assemble your own antenna. The
length of the rods appears to vary
between about 3'%in and 8in. Of course,
we must not forget the multitude of
transistor radios, usually of Eastern
manufacture, which contain a variety of
rod antennas in a quite astounding
variety of lengths and diameters.

Search the textbooks and you will find
the odd circuit for a radio using a ferrite
rod antenna. But look for detailed
information on what they really do and
how they do it, how to design them and
how to improve their performance, and
you will be disappointed.

Having experimented with ferrite rods,
certain conclusions have been reached.
Homemade and commerciai coils have
been used to make antennas for external
connection to a good receiver. Odd
titbits found in various publications were
added, and then tried and tested. The
important conclusions are as follows:

B It was found that the inductance of a
coil increases substantially as itis moved
from the end of a ferrite rod towards to
centre.

B The longer the rod used, the greater

the pick-up range of the antenna and the
better the nulling.

B It was discovered that a narrow muiti-
layer coil gave much better nulling and
pick-up range than a solenoid wound
coil.

With these points in mind, it was
decided that it was possible to design a
much longer range external LW rod
antenna with superior nulling when
compared with an external ferrite rod
antenna using commercial LW and
coupling coils. In the latter case the LW
coil had, in accordance with instructions
been located just inboard of one end of
the rod, and the coupling coil just
inboard of the other end. Using a good
separate receiver it gave noticeably
better resuits than a conventional tran-
sistor radio.

The following appeared to be neces-
sary:

B Very long ferrite rods, which are not
obtainable! it was therefore decided to
super giue a number of 6%sin rods
together end to end. For any reader
trying this and using, say, 8in rods, it
should be noted that a ferrite rod can be
carefully cut using a junior hacksaw with
a new blade (which will be useless
thereafter). In tests it was discovered
that 2 rods gave better results than one
rod and 3rods better than 2, but4 rods did
not noticeably improve results obtained

vC
e ===== = = == =- Fere
- - == = L2 rod
Fig 1 The long wave
Q§/ rod loop DXer
Coaxial =
Fig 2 Circuit diagram
-y
Pre-ampH Receiver
(optional)
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with 3. 3%in diameter grade F14 rods were
used.

B A multi-layer narrow width coil, with
the actual wire turns spaced apart. it was
decided that this could best be done by
constructing a bobbin, onto which would
be wound layers of thin PVC-covered
single wire conductor, the PVC effec-
tively keeping the wire conductors apart
in adjacent turns. Luck later helped the
bobbin idea!

B The resulting very long 15in rod would
have to be securely supported, because
a gentle tap will fracture a rod. This was
found out the hard way, when the first
19in rod rolled off the table onto a
carpeted floor!

The end result, after many trials and
tribulations, appearsin Figure 1, withthe
circuit in Figure 2.

The rod loop, Figure 1, consists of a
19in X 3sin diameter, grade F14 ferrite
rod, plus a multi-layer narrow width coil
on a bobbin with a coupling coil wound
over it. The whole thing was super glued
toawooded cross boom, supported by an
upright member attached to a small
heavy base. The end result was even
more impressive than expected, with its
long pick-up range and sharp nulling!

The circuit in Figure 2 consists of an
inductance L1 resonated by VC, which is
agood quality, air-spaced 250pF variable
capacitor. VC (see Figure 1) is mounted
on the vertical upright, just under the
coil, using a small piece of non-
metallised circuit board. The L1/VC
combination is coupled to the Rx input
viaacoupling coil L2 (wound overL1) and
coaxial feedline. An optional preampli-
fier is shown, though | find this quite
unnecessary with a good Rx.

Construction

The general form of construction is
shown in Figure 1, and construction of
each part is taken in turn:

1) The detail of the bobbin/winding is
shown in Figure 3. Earlier experiments
used bobbin handmade using paxolin
sheet and tubing; until tuck took a hand!
The final bobbin, a moulded plastic one
used by suppliers of small quantities of
thinwire, contained 40z 0f 22 SWG tinned
copper wire. It has 1%in diameter
cheeks, which are spaced 1%sin apart
with a tubular core of 7in inside
diameter, which is a comfortable fit over
a ¥in diameter ferrite rod.

Conveniently, the moulded bobbin has
a small slot to bring out the start of the
wire, and could be fabricated using
Figure 3 as a guide.

The wire used for L1 and L2 is 1/0.6mm
(1.2mm o/d), PVC covered. For L1, 10
layers of 20 turns each are ctose wound,
giving a total of 200 turns. L1 is covered
with 4 layers of PVC insulating tape, as
shown. Coupling winding L2 consists of
11 turns of the same wire, close wound as
shown, and is covered with PCV tape. 4in
lead-outs are brought out from the ends
of each winding. The number of turns for
L2 was found experimentally as the best
to match into 70 ohm coaxial feedline.
2) At this stage the 15in ferrite core rod
was fabricated using three ferrite rods,
each 6%sin long, super glued together
end to end, making absolutely sure that
the ends were clean by wiping them with

surgical spirit. Great care was taken to
ensure that the resulting rod core was
absolutely straight.

3) The wooden boom arm consists of two
pieces of wood, both 8%in x 3&in x %in,
and another piece 19in x 3&in x %in,
carefullyglued togetherina‘T’, asshown
in Figure 4. The ferrite rod is not
attached at this stage. A vertical support
of Y2in x 7sin wood is glued in the centre,
at right angies as shown, and the other
end attached to a small heavy base. The
whole thing is then doped with a teak
colour spirit based wood dye except for
the end to which the ferrite rod is
eventually attached.

4) The 250pF variable capacitor VC is
fitted on the vertical arm using a small
piece of non-metallised board.

5) At this stage the bobbin/winding is
slipped over the rod and the rod taped
(not glued) to the boom arm in the
positionshown ( Figure 4). The lead-outs
from L1 are soldered across VC and L2 to
a length of coaxial 70 ohm feedline
cleated to the rear of the upright and
taken to the Rx antenna input.

Final adjustments

After tuning the Rx to BBC4 on 200kHz
VC, the rod loop should be resonated for
maximum signal, as a simple test of
workability. Next, the Rx should be tuned

19
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B 4

Fig 3 Bobbin and winding details
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LW ROD LOOP DXer

to approximately 150kHz (2000 metres)
and resonated for maximum noise. The
Rx should be retuned to the nearest
weakish station and VC resonated again.
Ifthe loop is rotated the maximum signal
will be located and the maximum nulling
found at 90°, with a complete loss or
reduction in signal strength.

This procedure should be repeated
down the high frequency end of the band
at 200kHz (1000 metres) for maximum
noise, followed by Rx retuning to the
nearest signal. The rod loop covers 150-
300kHz (2000-1000 metres) with a good
frequency overlap atthe band ends. If VC
is replaced by a 500pF variable, then the
rod loop will resonate LF of 150kHz, but
the tuning will be very sharp on the LW
band and an SM drive will be needed.

It must be stressed that the rod loop
has not been designed to pick up BBC4
on 200kHz and the other big boys in
France, Germany and Luxembourg. Even
the cheapest, least efficient LW transis-
tor radio will do this!

Comparative tests indicate the rod
loop’s longer range and nulling poten-
tial. On the model described compara-
tive tests were conducted using the
following test set-ups:

Rx set-up A: A good transistor radio with
in-built ferrite rod antenna.

Rx set-up B: A good quality valve
receiver using an external ferrite rod
antenna (consisting of an 80in long, ¥%in
dia ferrite rod plus a commercial LW
winding justinboard from one end) and a
commercial coupling coil just inboard of
the other end. Positions are as the
manufacturer’s specification.

Rx set-up C: The Rx used in B but using
the rod loop DXer.

All tests were conducted indoors in an
apartment block, where the antenna
would normally have to work. The results
were dramatic! The tests were con-
ducted near to the extreme ends of the
band away from the ‘big boys’.

‘A signal which could not be heard on A
would be quite audible on B, and of very
reasonabie signal strength on C. Weak
signals on A were of comfortable
listening strength on B and of good
signal strength on C. Using the rod loop,
interference from powerful stations
couldbe greatly reduced or nulled outby
slow rotation of the loop. BBC4 on
200kHz did present difficulties, however,
believed to be caused by the several
relay stations in the UK, and does not
respond too well on nulling. Apart from
that, the nulling is sharp; if one is looking
for aparticular station of distant origin, it
is a good idea to estimate the bearing for

initial loop direction. It has to ,
remembered that stations on the sar
or recriprocal, bearing cannot be nul
out for obvious reasons.

Electrical and other similar intert.
ence can be greatly reduced, or elim.
ated, by rotation of the rod loop.

Caution! It was found that if the |
loop was placed ontop of an ac mains ;
this introduced mains hum, picked up,
the rod from the mains transformer. T,
rodloopis operated approx1mate|y3ft
away from the Rx standing on a table

Having successfully completed {
above tests, the stage arrived for {
final assembly: the point of no retu
The tape which is holding the 19in roq
the boom arm has to be careft,
removed and the rod glued to the boy
arm,

Using super glue results in a hj
speed operation, as this stuff sets
quickly. A quick setting Araldite will g¢
a few minutes breathing space to apj
the adhesive and line everything up.

in conclusion, it can be said that
tests made and from general usage, t
pick-up range of the rod loop is drama
and the nulling impressive. The implic
tions of this design are obvious to tho
wishing to use the same principles 1
reception under 150kHz. R

SURPLUS COMPUTER HARDWARE

(m SCRIBE Ill WORD PROCESSING $VSTEM

Protessional system originalty selling at around £6000

without printer. Now offered with software included & a

variety of different options available. This system is

available from us ALL BRAND NEW at the cost of current

budget systems, but with office-quality performance &

features.

SOFTWARE INCLUDED: :

*DATABASE — allows information storage & retrievat by
user-selectable criteria.

*EDITING — including easy reformatting, global search &
replace, save & move, cursor control etc

*AUTOMATIC LETTERWRITING — with merge, glossary
fite for much used phrases etc.

*MATHS FUNCTIONS — screen maths allows addition of
rows, columns & complete tables.

*PROGRAMMABLE COMMANDS — aliows format
changes, accessing record block files, prompts etc.

*HELP FILES — quicker to use than the comprehensive
manual supplied.

*BASIC COMPILER.

HARDWARE {INCLUDED

*SCREEN/WORKSTATION — duatl processor (16 bit
T19995 & Z80H) with 128K memory. 12" green screen
25 x 80 character display with slow scrolling. QUME
printer interface.

*KEYBOARD — low-profile keyboard additionally has 43
clearty marked dedicated function keys.

*DISC DRIVES — dual SHUGART 5%" DSDD drives
each 430K capacity formatted. £295.00

OPTIONS:
*10mbyte MiniScribe WINCHESTER disc drive (£195).
*NEC Model 3500 35¢ps daisy whee! printer (£295).
*NEC Model 7700 55cps daisy wheel printer (£395).
*128K additional memory with spelling check software

(£40).
*Communications

hardware &

software (£95).
**COLOUR LEAFLET

AVAILABLE**

HI‘I’ACHI Model 3038 3" disc drives. With _SHUGART
compatible intertace (34 way edge connector) & suitable
for BBC with DFS. AMSTRAD 664/6128, TATUNG
EINSTEIN & many others. 250K (double density
unformatted) per side reversible; 40 track; standard power
connector for 12V & 5V: overall power consumption
typically 3.7W. Supplied BRAND NEW with connector pin-
out details etc. but uncased. Data cables only are available
for AMSTRAD & BBC (£7.50) and TATUNG (£10.00).
£29.95

HITACH! Model 305D double sided 3" disc drives.
As above, but double sided (500KB unformatied
accessible without turning disc over). Not suitable for
AMSTRAD 664/6128.

*Over 2000 Model 305 drives already sold by us

fHA‘I’MOS PC. Available without disc drives only. 64KB
Z80A based keyboard sized machine with RGB,
composite video outputs & UHF modulator. Serial, paraliel.
cassette & peripherat bus interfaces are provided. together
with a ROM port. MICROSOFT BASIC is in ROM. Office
quality machine originally sold at £350 by its big-name
manutacturer. BRAND NEW.

*Over 1000 already soid by us £49.00
MATMOS TERMINAL. MATMOS PC as above but with
additional plug-in menu driven terminal emulation ROM
offering RS-232 communications up to 9600 Baud. {ROM
is available separately at £20.

@]Otmos & COMPUTER APPRECIATION

SAMURAL $-16 MSDOS COMPUTER SYSTEM.

8088 based true 1€ bit machine with high-res green
screen, 128K memory (do-it-yoursett expandable to 512K);
twin DSDD 8" floppy disc drives (total 2.3MB).
CENTRONICS paraliel interface; 2 x RS232 interfaces;
MSDOS with full manuals. INCLUDED in the price are
PEACHTEXT word processing software, PEACHCALC
spreadsheet, and PEACHTREE
TELECOMMUNICATIONS. ALL BRAND NEW with
original manuals.

*Last few £299.00

HITACH! MONO MONITOR. All BRAND NEW but
uncased and for 12VDC. 15.625kHz-15.75kHz horizontal
frequency: 50-60Hz vertical. Positive TTL video & sync.
separated. 97, 12" & 14" available.

All types £18.50

BLEASDALE UNIX COMPUTER $YSTEM, 68000
based system with 750K memory, TEAC Model FD55
DSDD floppy disc. ATASI Model 3000 45mbyte
WINCHESTER drive. MICROLINE Model 83A printer with
stand and acoustic hood, KIMTRON ABM85H VDU, 8-fine
terminal multiplexer. With UNIX operating system &
PASCAL 2.

£2500.00
ITT Model 3500 FACSIMKILE machine. Very compact
Group It machine allows document transmission & reception
over phone line. EX DEMO.

€299.00

—
Please note.
*VAT & CARRIAGE must be added to all items. Carriage 1S
£2.00 + VAT for 3" disc drives, and £10.00 + VAT for all
other items.

*A complete stock list (which includes test equipment &
Other items) is available on request.

s

~

J

~

(MATMOS Ltd., 1 Church Street,
Cuckfield, W. Sussex RH17 5JZ.
(0444) 414484/454377

COMPUTER APPRECIATION, 111
Northgate, Canterbury, Kent CT1 1BH.
(0227) 470512. TELEX 966 134 COMPAP
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In this article | hope to outline the most
useful types of timer and oscillator
integrated circuits, along with some
specimen circuits which hopefully will
have apractical use.

The 555 family

The 555 family includes the standard
bipolar 555, along with theimproved
bipolarreplacements such as the LM555,
the low power CMOS ICM7555 and, the
mostrecentdevelopment, the TLC555. A
bipolar 555 may be replaced with any of
these aiternatives.

The standard 555 isa good, accurate
general purpose timer, butdoes
experience problems ofinterference
throughthe supplyrails whenitresets,
meaning thatalarge value electrolyticis
neededtodecouple the supply. italso
has aratherhigh currentconsumption of
10mA at 15V, especially if the circuitisto
be battery powered.

The 7555isa CMOS version of the 555
and hasthe advantage of amuch lower
supply currentof around 80uA, a wider
supply voltagerange of 2Vto 18V and, as
aresultofitsiower supply current, it
does notupset the supply rail.

The TLC555isthe mostrecent
developmentand hasalowsupply
current (360nA at15V), does not upsetthe
supplyrailand, mostimportant, in the
astable modeitwill oscillate up to2MHz.

With both the 7555 and the TLC555, the
timing capacitor should be alowvalue,
low leakage non-ceramic capacitorand
theresistorahighvalueoneif full
advantage of the tow supplycurrentisto
betaken.Thisreducesthe currenttaken
by thetiming componentstoaminimum.
Thistechnique cannotbe used withthe
standard 555 since itdrawstoomuch
currentthroughits threshold pin. Ifa
high value resistor was used it would
resultininaccurate timing.

Ray Marston has covered the 555in his
Data Fileseries (July-October '85), but
forthe sake of compieteness the basic
circuitsareshownin Figure 1. In the
October 1985 issue several ramp
generatingcircuits areshown, andifthe
TLC555isused inthesethentheirupper
frequency can be greatly extended. The
LM335Z constantcurrentsource

LINEAR ICs

This part of D Corder’s
occasional series
decals with

TIMERS AND OSCILLATORS

describedinmy lastarticle (June 1986)
may be used torepliace the transistorand
associated components. However, it
does notworkwell at high frequencies.
Acircuitwhichillustrates the
versatility of the 555 as well as being very
usefulinitsownrightisgivenin Figure 2,
alongwith aPCB design. Veroboardis
alsoasuitable alternative since the
layoutisnotcritical. The circuitisfora
continuity tester which, unlike the
simpler circuits, willonly respondtoa
genuine lowresistance.
Thiscircuitworksonthe factthatthe
resetpinoftheintegratedcircuit(pin4)
must be taken more than about 0.7V
positiveto enable the otherwise ordinary
astable. Thispinisnormally takentothe
positiverail. In thiscircuitthe voltageis
adjusted tojustenablethe oscillator by
means of VR1. Any increase inthe
resistance between the probes will act
as apotential divideralongwithRand
reduce the voltage, thus disabling the
oscillator. Rmay be made lowerinvalue
toincreasethe circuit’s sensitivity, but
thisincreases the current consumption
andalsothecurrentthroughtheitem
under test. The supplyto VR1shouldbe
stabilised and isolated from the supply to
the 555. This is most easilydone by using

a78L05regulator as described in my last
article. Togetthe mostaccurate settings
of VR1,and therefore the greatest
sensitivity, itshould be.amultiturn,
althoughthe PCB has been designed to
acceptanormaltype aswell. Ifthe 555's
supplyisnotisolated from that of VR1
then problems due to the supply rail
disruptionthatthe 555 produces will
arise. Since thisis notacritical circuit, or
onethatwill be onforlong periods, then
the standard bipolar version may be used
since itisthe cheapest.

The 556 issimply adual 555 and isvery
usefut sincetheyareinthesame
package. Forinstance,oneofthe
sections may be usedas atimer
(monostable configuration) and the
other asthe alarm oscillator (astabie
configuration). Alongperiod astable
may also be made with the 556. Both of
the sections would be configured as
monostables, one triggeringthe other
whenitreachesthe endofitstime.The
block diagram of this circuitis shownin
Figure 3. The mark to space ratio of this
astable issetbyselectingthetimesfor
the monostables to give the correctratio.
ifthe circuitis forgeneral purpose use
then the bipolar 555 may be used for this
circuit,one foreach monostable, butthe

e sl b S
Astable Monostable
o+ o+
Rt 1 n%
4 8 1b 8
7 3
1 | Output 2 -O0utput
555/
a7u== R2 7555/ ==a7n b 10k
T 6 TLCSSS 4
5 Swt:Trigger
B =c z
1 1 S &
(e} ] Swi I Sw2
T 10n 10n j T Reset
| T . i |
Freg Yy = 149 Time delay=11xRxC
{R1+2R2}xC R in ohms;C in farads; time in secs.
R in ohms;C in farads; frequency in Hertz
Time output high =0-693 x{R1+R2)x C Fig 1
Time output fow = 0693 x RixC
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See text I
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Fig 5

t in seconds; Ry in ohms;Cy in farads

556 is a far better solution. Another use of
the 556 is asamodulated alarm.

One of the sections produces asquare
wave or ramp of low frequency, whichis
then used to modulate the secondviaa
resistor. The pin used for this isthe
controlvoltage pin (pin3or11). The
higherthe voltage on this pin (up to the
positive supply voltage) the lower the
frequency of the astable (orthe longer
the time delay with amonostable). Thus

inthis circuitthe changing voltage from
the first astable frequency modulates
the second. Thistype of alarmis certainly
more penetrating thanthe normal steady
type. Acircuitisshownin Figure 4,values
of the timing components being selected
toprovide therequired sound. The
transistoris used when a sawtooth signal
is used to modulate the oscillator. It acts
asabuffertoavoid thedifferent voitage
levelsin eachsection upsetting the

operation of the modulating oscillator.

ZN1034

Thisisthe othertimer (monostable)
device, andis useful for generating long
time delays which the 555 cannot. It can
producedelays of up to several days.
Insidethe integrated circuititselfthere
is an astable, frequency set by the timing
components. Thisfeeds a 12 stage
divider, whichwhen itreachesthe end of
its counttriggers the output.

A potentiometer connected between
pins 11 and 12with avaiue of between
50K and 500K aliows adjustmentofthe
time to compensate for timing
componenttolerances. The standard
circuitisgivenin Figure 5along with the
formulafortime delay. Kdependson the
value of the trimmer; forthe 47K usedin
thiscircuititis 0.8324, this preset giving
an adjustmentrange of +12%. The timing
resistor should have avalue of between
15K and 5M, and the timing capacitor
should be greaterthan 33nF. For
example,a1Mresistorand a 10uF
capacitorwould give adelay of just
under 10 hours. Supply voltage should be
greaterthan5V,9Vbeingidealforthis
circuit. At5Vthe supply currentis 3.5mA.

Theoutputpin2goes high atthe end of
theinterval. This pin canonlysupplya
maximum of 25mA so atransistor buffer
shouldbe used, or alternativelyitcould
be connected totheresetpinofas55
astable. Asilicondiode will havetobe
usedtodroptheresidual voltage from
the output of the ZN1034, this being
about0.2V. The 555then provides an
alarm.

LM3909

Thisisanother astable, which like the
555 canrun from afew hertz up to audio
frequencies. Its biggest advantage is
thatitwill operate fromasingle 1.5V cell
yetstill produce pulses large enough to
flash an LED. For all other astable
applicationsthe 555ischeaper.

The basic circuitexploiting this useful
featureisshown in Figure6.ltisvery
economical on components, andsinceit
only draws 500 A at 1.5V (with whatever
the LED currentis)itcan easily be used
where powerconsumption must be kept
low, for example as apower onindicator
in battery powered equipment. If the
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batteryvoltageis greaterthan 1.5Vthena
resistor should be used todrop the
excess voltage in orderto maintain the
low current consumption. This circuit
alsoworks well asan alarm indicator, a
flashing light being much more likely to
attractattentionthan asteadyone.
Above 6V thesimple circuitceasesto
operate,the LEDremainingon alithe
time.Theflashrateisdependentupon
the supply voltage, higher voitages
increasing the flash rate, and the
capacitor, larger values giving slower
flash rates. The brilliance of the flash is
controiled mainly by the capacitor,
larger values giving abrighter fiash, and
the supply also has alimited effect,
higher voltages giving abrighter flash.

NE556

Thisisthe final integrated circuit
under consideration. With asingle
resistor and capacitor it produces highly
accuratetriangle and square waves over
therange 0.5Hzto 1MHz. A control
voltage pin allows frequency change
over atleasta10:1range. Using the basic
circuit, along with the formulafor its
frequency output, R1should have avalue
of between 2K and 20K. The voltage on
the control pinshould lie between three
quarters of the supply voltage andthe

signal lies within these limits then it may
be applied without C1. The modulating
pinonthisdeviceis more useful than
thatonthe 555, because as well as
allowing alarge frequency changeits
effect can be calculated by including the
correctvalueintheequation. If an
alternating voltage is usedfor
modulation then the frequency deviation
may be calculated by working out the
frequency firstwith the minimum voltage
and then with the maximum voitage, the
differenceinfrequencybeingthe
deviation.

If R1and C2are made fixed
componentsthenthe frequency maybe
altered by using the circuitin Figure 8in
place of R1,R3and C1. By using various
fixed components for timing and
switching these a versatile function
generator may be made. No layout for
this circuithas been given;itis not
importantanddependsonwhetheritis
intended to alter the timing resistor or
modulating voltage to change the
frequency.

Thiscircuitisvery useful for testing
the performance of audio amplifiers, as
well asbeing used as asignal injector.
Cross-over distortion in an amplifier may
be detected byusing the triangle output
injected at the input and an oscilloscope

output. Any cross-over distortion will
showupasa‘glitch’ onthe otherwise
straight sides of the wave. The linearity
ofthe amplifier may be chécked with the
same set-up. If the amplifierdoes not
amplify linearly then the otherwise
straight sides of the triangle wave will
becomebent, and the worse this is, the
more non-linear the amplifier.

The highfrequencyresponse ofan
amplifier may be determined using the
square wave output of the circuit at
around 10kHz. When viewed withascope
connected across asuitable load, agood
square wave with afastrise time should
be observed. Anyrounding of the edges
ofthewaveoraslowrisetimeindicatesa
lack of high frequency response.

The low frequency response of an
amplifiermay be estimated by reducing
the square wave frequency gradually.
Thetopsofthe square wave do not
remain horizontal, butdevelop aslope.
Themoreseverethisslope atagiven
frequency,the worse the low frequency
response. Where possible the
oscilloscope shouidbe settodc
couplingto avoid distorting the input. If
the amplifier hasnoinputblocking
capacitorthenone shouldbe usedofas
large avalue as possible since the output
ofthe circuitis superimposedona

supply voitage. ifthe applied modulating  and suitable load connectedto the steadydcvoltage.
;— R i
+ 2 ( 8
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MICRGC TO MICRO
INTERFACING PRINCIPLES

by Alan Pickard

his article is intended to demons-
trate from first principles what the
requirements are to enable data to be
transferred from one microcomputer
system to another. The objective is also
to introduce concepts rather than the
minute detail of the two micros used, or
interface chips, or programming of
either machine. User manuals and data
sheets will need to be referred to,
especially where alternative micros or
interface chips are utilised.
The two machines actually referred to

Micro 2 Program to send data byte from user port
8060 m/c to micro 1 user port

Listing 1 (MK-14 » BBC)

Micro 1 Program to receive data byte from micro 1
BBC Basic and display on screen

Listing 2 (BBC € MK14)

Micro 1 Program to send data byte from user port
BBC Basic to micro 2 user port

Listing 3 (BBC » MK14}

Micro 2 Program to receive data byte from micro 1
8060 m/c and display on seven segment display
Listing 4 (MK14 € BBC)

Fig 1 Programs required

Port B bits

5| 4§3]2]1]0]Action

Register valves

~
o

DDB at &FE62
= & FF

1Tyt

PBO-PB7 set to o/p

ofrjojojojojo {Binary} ASCli code for
S A {(data)

Fi_g 2 Register contents for Port B

are the BBC Model B and a simple micro,
the now rather aged MK14, which was the
pre-ZX80 Sinclair machine. It appeared
around 1979 and was based on the SC/MP
8060 CPU.

When the MK14 was launched it
provided a useful introduction to
machine code programming and also to
the relevant hardware. itis now common
knowledge, however, that apart from
restrictions imposed by the memory size
and simplicity of design, the main
limitations were due to the very poor
hexadecimal keypad and so-called ‘sys-
tem’' expansion.

After fitting a more suitable hex
keyboard, upgraded monitor (in ROM)
and cassette interface, it was possible to
make proper use ofthe machine. Whilst it
would have been interesting to have
extended the machine to the VDU stage,
this required more expense and ‘bod-
ging’ of the main board, neither of which
were considered to be worthwhile.

Having proceeded to the BBC Model B
stage, the opportunity arose to investi-
gate the use of the BBC micro as an
‘instant’ VDU for the MK14. Apart from
being a useful hardware and software
interfacing exercise, it would have been
interesting to see the MK14 operate
using a VDU screen instead of its tiny
seven segment display.

A more practical example of interfac-
ing the MK14 to the BBC micro would be
to have the MK14 carrying out a
dedicated task, such as controlling a
simple robot, with its operating prog-

PBO-7
BBC user user MK14
Micro port port ‘mioc(:;;)o
(6502) (6522) - (8154) | (8060)
RAM RAM
Fig 3 Simple block diagram of two micros

ram(s) being stored on the BBC machine
as hex files. These could then be
downloaded from the BBC micro as
required, thus dispensing with the
tedious MK14 cassette operating system.
Following on from this, the MK14 could
act under the control of the BBC micro
(via handshaking) and also
independently, as required.

An example of micro to micro com-
munication can therefore be demons-
trated using the BBC micro and a simple
micro such as the MK14 which utilises
the 8060 CPU and is operated directly in
machine code. Whilst some knowledge
of the function of the MK14 and an
appreciation of how to run simple
machine code programs would be useful,
and also similar familiarisation of the
BBC micro, the reader should be able to
adapt the principles to his or her
particular machine(s). Simple hardware
and software details are as follows.

The BBC machine has an 8-bit parallel
user port which is utilised for com-
municating with the external micro-
computer system. Although the BBC
machine is designed to connect to a
number of optional ‘second’ processors,
this is via the tube connector which is a
specific concept of the BBC system. In
this exercise, use is made of the more
straightforward general purpose user
port. Thus, as already stated, the princi-
ples discussed should be easily under-
stood and adapted for a machine other
than the BBC micro (or MK14). Similarly,
although the MK14 is chosen as the
second micro, any other machine could
be used, eg another BBC micro, Elec-
tron, Atom, ZX81, Spectrum, etc. In fact,
any micro with an 8-bit user port facility.

System specification

The BBC micro has 32K ROM, 32K RAM
and many advanced features, the details
of which are beyond the scope of both
this article and this interfacing exercise.
The important facilities are the 8-bit
programmabie user port and the facility
to write machine code programs (in this
case via a 6502 assembler).

The MK14 is a very basic hex input
micro with only 512 bytes of ROM and 256
bytes of RAM, but again the relevant
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MK14 ——s= BBC

Load program
{Listing 1)
Program function:
Set Port B to o/p
Set bit-pattern
Return to monitor

Load program
{Listing 2)
Program function:
Set Port B to i/p
Read data register
Print value
Store value in screen RAM
Print contents on screen

Run program

Run program

BBC — MK1a
Load program
(Listing 3)
Program function:
Set Port B to o/p
Set bit pattern
Read data register
Print contents on screen

Load program
(Listing 4)
Program function:
Set Port B to I/p

This register enables the programming
of each of the 8 bitsor lines of PortB to be
set to input or output. For example, a
binary value in this register of 0000 0011
would mean that PB0 and PB1 were set to
OUTPUT whilst the remainder, PB2-PB?7,
were setto INPUT. All bits are setto input
by default. The data register for Port B
(DRB) contains the actual data value (bit
pattern) to be sent or received, depen-
ding on the state of the data direction
register.

For this exercise, as we are concerned
with transferring parallel data bytes, the
DDRB will be set to either all 1s or all 0s,
depending on the direction of data
transfer.

These two registers are memory map-
ped and are therefore treated as memory

locations by the CPU. In the BBC
micro, DDRB is iocated at &FE®62 on the
memory map and DRB at &FE60. An
example of the contents of the two
registers is shown in Figure 2.

The 8154 interface chip used by the
MK14 can also be treafed simply for
programming purposes, although it is
not as easy to program as the 6522. The
relevant registers in this case are the
Read/Write Port B register (same func-
tion as DRB in 6522). This register is
memory mapped at 0A20H on the MK14.
The other register is the output defini-
tion register B (ODB) which is memory
mapped at 0A23H.

Details of the contents of the data and
data direction registers of each micro
can be seen in the program listings.

Read (read/write) register
Load value into accum
Load acc contents to dis-
play position

Run program

Run program

Fig § Program sequence

points are its 8-bit (programmable) user
port and, of course, machine code
facility.

Connection of these two machines and
the subsequent transfer of data between
them can enable us to get down tothe 1s
and Os of the two CPUs and therefore
have a good understanding of what is
involved at this low level.

Objective
Before continuing, itis worth clarifying

the objective of the exercise.

The (programming) task can be sepa-
rated into four stages, as follows:

B MK14 program: Send data byte from
MK14 (RAM) to BBC (RAM).

B BBC program: Receive data byte from
MK14 into (screen) RAM and thus
display on screen.

B BBC program: Send data byte from
BBC (RAM) to MK14 (RAM).

B MK14program: Receive databyte from
BBC into MK14 RAM and then display
on seven segment display.

See also Figure 1for a summary table.

Programming the interface chips

A microcomputer is usuaily equipped
with an interface chip such as the 6522 or
8154 used in the chosen micros. Whilst
these chipsare usually as complex as the
CPU itself, they can be treated fairly
simply from a programming point of view.

The 6522 contains a data direction
register (DDRB) associated with Port B.

Listing 1
Parallel output from MK14 Port B to BBC Port B

Address |instruction Data Mnemonic Data Functionai description

OF 20 C4 0A LDI Y Loads P1 with 0AQO, address of I/0 device
OF 22 35 XPAH P1 (OAQ0 » OAFE)

OF 23 C4 00 LDI ;

OF 25 31 XPAL P1

OF 26 C4 FF LDt FF Loads ac with 111 {iit

OF 28 c9 23 ST P1 +23 Store FF in 0DB at 0A23 (sets all bits to o/p)
OF 2A C4 41 LDI 41 Loads 41 and stores at 0A21, Read/Write
OF 2C c9 21 ST P1 +21 Port B, setting PB0O-PB7 to 0100 0001

OF 2E 3F XPPC P €» PC return to monitor

Listing 1
Listing 2
Parallel input from MK14 Port B to BBC Port B

Line

no Program Comments

10 REM MK14»BBC/2 AP83
20 CLs

30 ? &FE62 = 0

40 PRINT ~ ? &FE60 "

50 P% = &1500

60 [

70 LDA &FE60

80 STA 32533

Set Port B to input (data direction register B)
Print contents of data register (in decimal)
Start address of m/c program

Load acc w/ data reg contents
Store acc contents at screen loc

90 RTS

100 ]

110 CALL &1500 Run assembled m/c prog
120 END

Listing 2
Listing 3
Parallel output to MK14 Port B from BBC Port B

Line

no Program Comments

10 REM BBC>»MK14/3 AP83
20 CLS

30 ? &FEB2 = 255

40 ? &FE6B0 = 94

50 PRINT ? &FE60

60 END

Set data direction reg B to o/p
Set data reg B with data
Print contents of data reg

Listing 3
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PB3 13 12 12 12 12 PB3
PB2 14 10 10 10 10 PB2
PB1 15 8 8 8 8 PB1
PBO 16 6 6 6 6 PBO

\

BBC cable mm—p
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Fig 4 Cable connection details for two micros

Listing 4
Parallel input to MK14 Port B from BBC Port B
Address {Instruction Data Mnemonic Data Functional description
OF 20 C4 0A LDI 0A
OF 22 35 XPAH P1 See Listing 1
OF 23 C4 00 LDI 00
OF 25 31 XPAL P1
OF 26 C4 00 LD 00 Loads ac with 0000 0000
OF 28 (03] 23 ST P1 23 Store 00 in ODB (at OA23). Sets all bits to i/p
OF 2A co 21 LD 21 Loads address OA21
OF 2C CA 07 ST 07 } Segment display position 07
OF 2E C4 01 LDt o1
OF 30 37 XPAH 3
OF 31 C4 84 LDt 84
OF 33 33 XPAL 3 Keyboard/display routine (monitor)
OF 34 3F XPPC
OF 35 90 DB JMP DB
OF 37 90 DD JMP DD
OF FB OF 00 Pointer 2 registers (P2H, P2L)
Listing 4

Connecting up the micros

The chosen hardware connection
methodisviathe parallel {/0 porton both
machines. The BBC machine is equipped
with the 6522 VIA IC which consists of two
programmable 8-bit ports and various
timers and control lines. This enables
communications with the outside world,
and for the purpose of this exercise we
will be utilising just one port, Port B.

The MK14 is also equipped with an I/0
port IC in the form of the INS8154N RAM
1/0 IC. This device consists of two
programmablie 8-bit ports and also 128
bytes of RAM. Again, onlyone portwill be
utilised, Port B. :

Another method of communication
would be via the RS432C serial port on
the BBC micro andthe SIN, SOUT pinson
the 8060 CPU. in order to transfer data
serially, however, some level shifting
circuitry would be required to convert
the CPU logic leveis to RS232 (RS432)
standard.

The block diagram (Figure 3)showsthe
method of connection. Figure 4 shows
the BBC Port B (user port) to MK14 PCB
edge connector interconnections. The
recommended method isviaacable from
the MK14 edge connector to a 25-way D
plug and a second or intermediate cable
comprising a 25-way D socket, ribbon
cable and 20-way IDC socket. This cable
then connects to the BBC user port. The
intermediate cable provides more con-
venient disconnection of the two
machines.

Programming the micros

Listing 1shows asimple machine code
program which produces a specific data
byte at the Port B output and which
therefore appears atthe BBC PortB. The
listing details how the MK14 is initialised
and then how the output definition
register is loaded with FFH to set all bits
or lines to OUTPUT. The ASCllI value 41H
is then loaded into the accumulator for

outputting from the MK14.

Listing 2 is a BBC Basic/Assembler
program which receives a data byte from
the BBC machine and then displays it on
the screen. The purpose of the program
is to accept the data byte sent from the
MK14. Line 40 prints the contents of the
data register on the screen.

Lines 60-100transfer the incoming data
byte from the data register to accumula-
tor, and then to a suitable screen
location. Line 110 runs the assembled
m/c program, completing the data trans-
fer between machines.

Listing 3is aBBC Basic program which
sends a data byte to the MK14, Port B is
set to output and places adatavalue of 94
in the data register. This value is also
printed on the screen.

Listing 4 is an MK14 machine code
program which receives a data byte from
the BBC machine. Port B is set to input
and loads the contents of the data
(Read/Write) register at 0A21H into
memory. The monitor display routine
then places this byte in the appropriate
display segment. The value 94 (decimal)
corresponds to 5E in hexadecimal which
produces a ‘d' on the seven segment
display.

Program sequence

Sheets A and B show the sequence of
program loading and running to effect
the transfer of data in both directions.
The chart in Figure 5 shows how to
achieve the transfer of data in each
direction. Both programs must be
loaded, eg Listing 1 and Listing 2, to
enable data transfer, and of course each
program must be run!

Experiment will show that it is impor-
tant to do this in the correct order.
Different ASCI| codes can be inserted to
prove the system.

Conclusion

Hopefully, this article has illustrated
the basic requirements or concepts
involved in interfacing one micro-
computer controlled device with
another. Aithough dealing only with the
fundamental principles, it can be seen
that various hardware and software
considerations apply. Thus interfacing,
especially of microprocessor controlled
devices, requires the interfacing of
hardware and software. The hardware
must relate directly to the software in
each system and both systems must be
synchronised.to the other in the time
sense for datato be transferred between
them in each direction.

The exercise covered in this article
only enables the transfer of individual
bytes. The transfer of blocks of data (ie
programs or files) requires the use of
handshaking and other interfacing tech-
niques (involving hardware connection
of control lines and software modifica-
tion) which will be the subject of afurther

article.
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In last month's edition of Data File we
presented a concise survey of modern
electronic devices and techniques, and

included brief mentions of light-beam

systems which can (amongst other
things) be used as the basis of intrusion
alarms and remote control systems. In
the present edition of ‘The File’ we
expand on this theme by showing
_ practical ways of making infra-red light-
beam intrusion alarms. We start off by
looking at some basic principles.

Intrusion alarm basics

A simple light-beam intrusion alarm or
detector system can be made by connec-
ting an infra-red light transmitter and
receiver as shown in Figure 1. Here, the
transmitter feeds a coded signal (often a
simple fixed-tone square wave) into an
infra-red LED, which has its output
focused into a fairly narrow beam (via a
simple lens that is moulded into the LED
casing) aimed at a matching infra-red
photodetector (photo-transistor or
diode) in the remotely placed receiver.
The system action is such that the
receiver output is off when the light-
beam reaches the receiver, but turns on
and activates an external alarm, counter
or relay if the beam is interrupted by a
person, animal or object. This basic type
of system can be designed to give an
effective detection range of up to 30
metreswhen used with additional optical
focusing lenses, or up to 8 metres
without extra lenses.

The above system works on the pin-
point ‘line-of-sight’ principle and can be
activated by any object bigger than a pin
that enters the line-of-sight between the
transmitter and receiver lenses. Thus, a
weakness of this simple system is that it
can be falsely triggered by, for example,
a fly or moth entering the beam or
landing on one of the .lenses. The
improved dual-light-beam system of
Figure 2does not suffer from this defect.

Series-connected LEDs

The Figure 2system is basically similar
to that already described, but transmits
the infra-red beam via two series-
connected LEDs that are normally
spaced about 75mm apart, and receives
the beam via two paraliel-connected
photodetectors that are also spaced
about 75mm apart. Thus, each photo-
detector can detect the beam from either
LED and the receiver will thus activate
only if both beams are broken simul-
taneously; this will narmally only occur if
a large (greater than 75mm) object is
ptaced within the composite beam. This
system is thus virtually immune to false
triggering via moths, etc.

Note that, as well as giving excellent
faise alarm immunity, the duai-light-
beamsystemalso gives (atanygiven LED
drive-current value) double the effective
detection range of the simple singie-
beam system (ie up to 16 metres without

Ray Marston looks at infra-red light-beam intrusion
alarm systems in this latest edition of ‘The File’.
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Fig 4 Block diagram of continuous-tone IR light-beam alarm/detector system

additional lenses), since it has twice as
much effective infra-red transmitter
output power and twice the receiver
sensitivity.

System waveforms

Infra-red beam systems are usually
used in conditionsinwhich high levels of
ambient or background infra-red radia-
tion (usually generated by heat sources
such as radiators, tungsten lamps, and
human bodies, etc) already exist. To
enable the systems to differentiate
against this background radiation and
give good, effective detection ranges,
the transmitter beams are invariably
frequency modulated and the receivers
are fitted with matching frequency
detectors. In practice, the transmitted
beams invariably use either continuous-
tone or toneburst frequency modulation,
as shown in Figure 3,

Infra-red LEDs and photodetectors are

very fast acting devices. Consequently,
the effective range of an infra-red beam
system is determined by the peak
current fed into the transmitting LED,
rather than simply by the mean transmit-
ting current. Thus, if the waveforms of
Figure 3 are used in transmitters giving
peak LED currents of 100mA, both
systems will give the same effective
operating range. The Figure 3a con-
tinuous-tone transmitter, however, will
consume a mean current of 50mA, while
the toneburst system of Figure 3b will
consume amean current of only 1mA (but
will require more complex circuit
design).

The operating parameters of the
toneburst waveform system require
some consideration, since the system
actually works on the ‘sampling’ princi-
ple.Forexample,itisafactthatatnormal
walking speed a human being takes
about 200mS to pass through a simple
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infra-red light-beam, and it is also a fact
that burglars rarely exceed walking
speed while on business. Thus, to be
effective, an infra-red light-beam burglar
alarm system does not need to be turned
on continuously, but only for brief
sample periods at repetitions far less

than 200mS$ (at, say, 50mS). The sample .

period should be short relative to
repetition time, but long relative to the
period of the tone frequency. Thus, a
good compromise is to use a 20kHz tone
with a burst or sample period of ImS and
a repetition time of 50mS, as shown in
Figure 3b .

System design

The first step in designing any electro-
nics system is that of drawing up suitable
block diagrams. Figure 4 shows a
suitable block diagram of a continuous-
tone infra-red intrusion alarm/detector
system, and Figure 5 shows a toneburst
system. Note that a number of blocks
(such as the infra-red output stage, the
tone preamp and the output driver) are
common to both systems.

The continuous-tone system ( Figure 4)
is very simple, with the transmitter
comprising nothing more than a square-
wave generator driving an infra-red
output stage, and the receiver compris-
ing a matching tone preamplifier and
code waveform detector, followed by an
output driver stage that activates
devices such as relays and alarms, etc.

The toneburst system is far more
complex, with the transmitter compris-
ing a free running pulse generator
(generating 1mS pulses at 50mS inter-
vals) that drives a gated 20kHz square-
wave generator, which in turn drives the
infra-red output stage, which finally
generates the toneburst infra-red light-
beam. In the receiver, the beam signals
are picked up and passed through a
matching preamplifier, and are then
passed on to a code waveform detec-
tor/expander block, which ensures that
the alarm does not activate during the
‘blank’ parts of the infra-red waveform.
The output of the expander stage is fed
to the output driver.
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Figure 6 shows an alternative version
of the toneburst system. This is similar to
the above, except that a simpie code
waveform detector is used in the
receiver section and a ‘blanking’ gate is
interposed between the detectorand the
output driver. This is directly driven by
the transmitter's pulse generator to
ensure that the alarm is not activated
during the blank parts of the infra-red
waveform.

Transmitter circuits

Figure 7shows the practical circuitofa
simple continuous-tone dual-light-beam
infra-red transmitter. Here, a standard
555 timer IC is wired as an astable
multivibrator that generates a non-
symmetrical 20kHz square-wave output.

This drives the two infra-red LEDs at
peak output currents of about 400mA via
R4 and Tr1 and the low source impe-
dance of storage capacitor C1. The
timing action of this circuit is such that
the ON period of the LEDs is controlled
by C2 and R2 and the OFF period by C2
and (R1+R2), so that the LEDs are ON for
only about one eighth of each cycle. The
circuit thus consumes a mean current of
about 50mA.

The above circuit can use either TiL38
or LD271 (or similar) high powerinfra-red
LEDs. These devices can handle mean
currents up to only 150mA, but can
handle brief repetitive peak currents
several times greater than this value.
Figure 8 shows the outline and connec-
tions of these devices, which have a
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moulded-in lens that focuses the output
into aradiating beam of about60degrees
width. At the edges of this beam the
infra-red signal strength is half of that at
the centre of the beam.

Minor weaknesses of the infra-red
output stage (Tr1 and R3-R4) of the
Figure 7 circuit are that it has a very low
input impedance (about 300 ohms), it
gives an inverting action (the LEDs are
on when the input is low), and the LED
output current varies with the circuit
supply voltage. Figure 9 shows an
alternative, universal infra-red transmit-
ter output stage that suffers fromnone of
these defects.

In Figure 9, the base drive current of
output transistor Tr2 is derived from the
collector of Tr1, which has an input

impedance of about 5k0 (determined
mainly by the R1 value). Thus, when the
inputis low Tr1 is off, so Tr2 and the two
infra-red LEDs are also off, but when the
input is high Tr1 is driven to saturation
via R3, thus driving LED1 (a standard red
LED), Tr2 and the two infra-red LEDs on.

Note that under the latter condition
about 1.8 volts are developed across
LED1, and thus about 0.6 volts less than
this (1.2 volts) is developed across R4.
Consequently, since the R4 voltage is
determined by the Tr2 emitter current,
and the Tr2 emitter and collector
currents are virtually identical, it can be
seen that Tr2 acts as a constant-current
generator and the infra-red LED drive
currents are virtually independent of
variations in supply voltage. Thus, the
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Fig 10 20kHz square-wave generator

peak LED drive current approximately
equais 1.2/R4, and R4 (in ohms) equals
1.2/1, where | is the peak LED current in
amps.

Figure 10 shows a 20kHz square-wave
generator (using a 555 or 7555 timer IC)
that can be added to the Figure 9output
stage to make a continuous-tone trans-
mitter. In this case R4 should be given a
value of 8.2 ohms or greater, to limit peak
LED currents to less than 150mA.
Alternatively, Figure 11 shows the circuit
of a toneburst generator (giving 1mS
bursts of 20kHz at 50mS intervals) that
can be added to Figure 9 to make a
toneburst transmitter. Here, two sec-
tions of a 4011B CMOS quad 2-input
NAND gate IC are wired as a non-
symmetrical astable multivibrator pro-
ducing 1mS and 49mS periods. This
waveform is buffered by a third 4011B
stage and used to gate a 20kHz 555/7555
astable via D2; the output of the 555/7555
astableistheninvertedviaafourth 4011B
stage, ready for feeding to the transmit-
ter output stage.

Note when using the Figure 11 circuit
that R4in Figure 9can be given avalue as
low as 2.2 ohms, to give peak output
currents of about 550mA, but that under
this condition the transmitter will con-
sume a mean current of little more than
6mA. This current can be provided by
either a battery or a mains-derived
supply; asuitable mains-powered supply
is shown in Figure 12 (note that BR1is a
bridge rectifier).

A receiver preamp

Figure 13shows the practical circuit of
a high-gain 20kHz tone preamplifier
designed forusein aninfra-red receiver.
Here, the two IR detectors are con-
nected in parallel and wired in series
with R1, so that the detected infra-red
signal is developed across this resistor.
This signal is amplified by cascaded op-
amps IC1 and I1C2, which can provide a
maximum signal gain of about x17,680
(= x33vialC1and x213via IC2), but have
gain fully variable via RV1. These two
amplifier stages have their responses

MARCH 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

35



DATA FILE

centred on 20kHz, with 3rd order low
frequencyroli-off provided via C4-C5-C8,
and 3rd order high frequency roll-off
provided by C8 and the internal capaci-
tors of the ICs.

The above circuit can be used with
either SFH205 or TIL100 infra-red diodes.
These devices are housed in black infra-
red transmissive mouldings which
reduce ambient white lightinterference.
Figure 14 shows their outlines and pin
connections.

The output of the Figure 13 preampli-
fier can be taken from IC2 and fed

directly to a suitable code waveform
detector circuit, such as that shown in
Figure 15. Note, however, that if the Tx-
Rx system is to be used over ranges less
than 2 metres or so, the preamp output
can be taken directly from {C1 and all the
RV1 and IC2 circuitry can be omitted
from the preamp design.

Code waveform detector

In the Figure 15 code waveform
detector circuit the 20kHz tone wave-
forms (from the preamp output) are
converted into dc via the D1-D2-C2-R5-
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C3 network and fed (via R6) to the non-
inverting input of the op-amp voltage
comparator, which has its inverting input
connected to a thermally stable 1V0 dc
reference point. The overall circuit
action is such that the op-amp output is
high (at almost full positive supply rail
voltage) when a 20kHz tone input signal
is present, and is low (at near zero volts)
when a tone input signal is absent. if the
input signal is derived from a toneburst
system, the output follows the pulse-
modulation envelope of the original
transmitter signal. The detector output
can be made to activate a relay in the
absence of a beam signal by using
the expander/output driver circuit of
Figure 16.

Expander/output driver

The operating theory of the Figure 16
circuit is fairly simple. When the input
signal from the detector circuit switches
high, C1 charges rapidly via D1, but when
the input switches low, C1 discharges
slowly via R1and RV1. C1 thus provides a
dc output voltage that is a ‘time-
expanded’ version (with expansion pre-
settable via RV1) of the dc input voltage.
This dc output voltage is buffered and
inverted via IC1a and used to activate
relay RLA via Tr1 and an AND gate made
from IC1b and IC1c.

Normally, the other input of this AND
gate (pin 2) is biased high via R2, and the
circuitaction issuch that, whenusedina
complete infra-red light-beam system,
the relay is off when the beam is present
but is driven on when the beam is absent
for more than 100mS or so. This action
does not occur, however, when pin 2 of
the AND gate is pulled low; under this
condition the relay is effectively dis-
abled.

The purpose of the R2-C2 network is to
automatically disable the reiay network
via the AND gate (in the way described
above) for several seconds after poweris
initially connected to the circuit or after
disable switch S1 is briefly operated, so
that the owner can safely pass through
the beam without activating the relay.
Note that the relay can be made self-
latching, if required, by wiring normally-
open retay contacts RLA/2 between Tr1
emitter and collector, as shown dotted in
the diagram.

A power supply

The circuits of Figures 13, 15and 16can
be directly interconnected to make a
complete infra-red light-beam receiver
that can respond to either continuous-
tone or toneburst signals. Such a
receiver should be powered via a
regulated 12 volt dc supply. Figure 17
shows the circuit of a suitable mains-
powered unit.

In next month’s edition of Data Filewe
will look at multi-channel infra-red light-
beam remote control systems.
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NICAD DISCHARGE/CHARGER
A useful project, designed and developed by R S Lambert
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On sale 12 March
To be sure of your copy, why not take out a subscription?

This month we feature some fantastic
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-

K450 JLH Synchrodyne Kit. Special price....... ...

LINSLEY-HOOD 300 SERIES AMPUFIER KITS
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Careful design has made these amplifiers capable of superb sound‘
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building instructions,
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Another design by John Linsiey-Hood for use where very high power
output is needed. Mosfet output devices and careful design have
produced an af Itimate fidelity i pable of giving
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Full details are in our fists
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SR .. £1.30 no VAT
VFL80O VERTICAL FRONT LOADING CASSETTE

MECHANISM
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priced front !oadmg cassette mechanism This unit comes complete
with stereo R/P and erase heads having standard mountings so that
they may be exchanged for others in our range of heads if required.
The mechanism also has a 3-digit counter, chrome operating keys,
mechanical auto stop and a r decorative door
with central window and key functions marked below. Cassette
door/carrier has a hydraulically damped “soft eject’ feature. Motor is
internally governed and only needs a 12v DC supply with an average
current of B0mAS. Overall size 160mm wide including counter, 100mm
high and 85mm deep including motor and keys A robust and
thoroughly useful deck for many purposes. VFL60G Vertical Front
Loading Cassette DECK ..o o o . £24.30

LINSLEY-HOOD CASSETTE RECORDER CIRGUITS

Complete record and replay circuits for very high quality low noise

stereo cassette recorder. Circuits are optimised for our HS16 Super
Quality Sendust Alloy Head. Switched bias and equlisation to cater
for chrome and ferric tapes. Very easy to assemble on plug-in PCBs.
Complete with full instructions.
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£4.88 plus VAT and 50p postage
Tape Head itiser. Handy size mains operated unit prevents
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PHONE 5 (SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK 966371
0474 60521 GRAVESEND, KENT DA11 8HD TOS PM

TBATZ0A 248
INTEGRATED CIRCUITS ToarsoG 288 NEW BRANDED CATHODE RAY TUBES- ptease stiow additional £3 per tube for carriage
(ATZ% ; 5 ©5.00] DI4173GR 88.00 | M19-103W 88.00 | M50-120GV 8.
ANZIG 280 | Miise 39 |TA7IZ0P 188 | TBAsI0AS1.68 AV 26.00| Die-181GH/De ©8.00 | M23-110GH $8.00 | M50-120LC $8.00
ANZ% MC138 188 | Taman 350 LEASI06] 168 CNEsBW 19.00| D14-181GJ 88.00 | M23-112GM 88.00 | S6A8 45.00
AN240P MC14516CP TATITP 100 | 1oasaon Sas CMEB2GH 28.00| D14-181GM 83.00 | M23-112GY 88.00 | SE4/D-P7 45.00
AN2G4 7.30 TA7176AP 2"5 TBAB0 2'50 CME1428GH 48,00 D14-181GMS0 59.00 | M23-112GwW B88.00 | SE428P31AL 355.00
ANG12 MC1495 3,00 | TA7193P 3.98 TBAS20 1.88 CME1428W 39.00 D14-182GH 66.00 | M23-112KA 88.00 | SE42BP31 65.00
ANDIB2( MC1496 1.25 TA7203 2'95 TBAS50/2X - CME1523W 39.00| D14-200BE 89.00 | M23-112LD 88.00 | SE5Fp31 35.00
ANTI&0 MC145106P TA7204P 2.18 - CME1431GH 39.00| D14-200GA/50 88.00 | M24-120GM 89.00 |T937 5.00
AN714S 3, 7.95 | TA7205AP 1.18 | TBA 149 CME1431W 39.00] D14-200GM 78.00 | M24-120LC 89.00 |T928N 85.00
ANT145M MC1723  0.50 | TA7299AP 1.80 BA99° ot CME202GH 45.00| D14-210GH 75.00 | M24:120WAR 89.00 |T948H 65.00
AN7150 MG3357 275 | Thsoorp 428 12 990Q a0 CME2024W 45.00| D14-270GH/50 75.00 | M24-121GH 88.00 |V4150LC 55.00
BAS21 MC3401L 2.30 | TA7310P 1.80 | ToAsresQ 298 | CME2325W 45.00| D14-310W 110.00 | M26-12GH 85.00 |V5004GR 89.00
CA1352€ ML231B 1,78 | TAYa13Ap2.98 | (O 2708 UPC575C2 CME3128W 45.00( D14-320GH/82 85.00 | M26-13LC 49.00 |V5004LD 59.00
CA3086 ML2328 2.0 | TA7314P 2.08 | 1C. 2,50 276 | CME3132GH 45.00] D14:340GH/KM 45.00 | M28-13LG 49.00 |V6001GH 65.00
CA1Z3E MSM5807 8.75 ] o0 2 UPC1025H CMED155W 45.00| D14-340KA 48.00 | M28-13GR 49.00 1V6007DP31 5§9.00
CA3140T PLLO2A 573 | Tarenip 208 | 1GASX 293 188 | CRE1400 26.00 D16-100GH 65.00 | M28.131GR 88.00 |V6008GH 59.00
ETTe016 SAAS00A 350 : TCAB30S 1.98 | oci02em Cvi450 25 001 D16-100GH/ES 89.00 | M28-133GH 80.00 (V6034WA 59.00
HAIZ%A 2.08 A i A R cv 19,00} O16100GH/67 85.00 | M31-101GH 88.00 |V604CLA 59.00
HAL Sanles 7.28 | TATosP 398 | TChowo ves | o 196 1526 15.00] D16-100GH/79 89.00 | M31-182GR 58.00 49.00
366w Shsseas ”g TA7611AP 2.95 | TDAs40 2.20 g:g}gf 1o.001 p16-100GHS? 65.00 | Mat-182Gv $3.00 |V6052GA 65.00
SASS0. 2,88 | TAAIOA 359 | TDAI001 288 |\ or ien Cvaigm 15.00| D18-160GH 69.00 | M31-184W 88.00 |V60648P31 55.00
SA/SB/T/U i JDAI002A 295 278 | Cvsng 8s.00 | D21-10GH 5.0 | 31.184GH ©8.00 |V6064CLA 58.00
ioo | TAAZOA 198 | TDAIGIADDS | oo oy cysus o5.001 oB7 36 35.00 { M31.184P31 €8.00 |V6069GH 55.00
SL90IB 798 | TaAceiB 198 | ToAlo00A2.80 s | Cvxise s5.00| 0B736 85.00 | M31.186W €8.00 | V6070P31 49.00
SLai7e  8.68 k ARt UPC1167C2 09-110GH 39.30| 0G75 85.00 | M31-190GH 88.00 V7016A 65.00
SL1310  1.80 IQ:Z%AS/‘B‘;’P e 332 E 010-210GH 45.00 | OG7 32 48.00 | M31.190GR 88.00 V7030 59.00
SL1327 110 | ¢ 1 IDAIT, M UPCT181H 010-210GH888 68.00 | OH3 91 85.00 | M31-190LA 88.00 V7031GH $9.00
SL1327Q 1.10 R TOA IS AS 128 | D10-230GH 35,00 | DH791 45.00 | M31-191GV 88.00 V7031/67A 59.00
SN7600IN 3.95 | 1oases a'3g | JDANTO 1.98 |\ o ie2m D10-230GM 35.00 | OP7S 38.00 | M31-220W 80.00 V7035A 49.00
SN76013N 3.98 | TBA1ON 2.58 IDAISOmT 13 2. D10/293GY/90 55,00 | DP76 35.00 | M31.270GY 88.00 V7037GH 45.00
SN7B023N 3.95 | TBA4SO0 125 | JDOAI27003.98 | \\0cy asy 013-30GH 49.80| ON1378 35.00 | M31-271P31 88.00 VB004GR 86.00
SN76033N 3.98 | Toasio . 2.80 | toaio2’ 1.70 3 D1347GH/26 €9.00 | F16-101GM 75.00 | M31-271GW 86.00 VB006GH 65.00
SN76110N 0.89 i ToA2002 198 | UPC1191V1.80 | D13-47GH 88.00 | F6-101LD 75.00 | i35 141w 75.00 V8010A 65.00
X TBASI00 250 | TDA2003 2.98 | UPCHIW 1. 00 | 0GR 75.00 h 7300 oo 43180
SNTGIOIN 130 | TBAS0 110 | TDAZI0 1.98 206 | Qiroiomion 83.00 | F21130LC 75.00 | Mo 06E 85.00 38P1 11.50
SN76226DN Ta:gggo :':g o4 2.95 | vpciasac D13-450GH/01 85,00 | F31-10GM 78.00 {pu35.120W 65,00 3DP1 11.50
2.98 %Asggq 1.10 uD#2030 [2:89 2.48 | D13471GH/26 88,00 | F3110GR 78.00 | p138-120WA 65.00 4EP1 30.00
SN76227N 1.05 y DAZIs0 393 | upcisssc D13-610GH 59.00 | F31-10LC 75.00 | \134.121GHR 65.00 3H/0BM 55.00
SNTGSIIN 1.68 | Tonaioa 135 | JoAZIsl 1.98 013-611GH 89,00 | F31-10L0 78.00 | 3435 1214 8500 IWP1 18.50
SN76544N 2,88 | Toaceod 1 TOA2160 2.80 | pCaoozm D13-611GM 89.00 | F31-12L0 75.00 | 1435.122GW €5.00 5BP1 9.00
SNTOSON 1,48 | 10ASI0Q 103 | TDA221 328 1.98 | D13-630GH 59,00 | F31-13GR 78.00 [ 43871300 €5.00 5BHPT 30.00
SN76660N 0.90 %ﬁ“"g :g o 355 | sss 0.38 | D14-150GH 75.00 | F31-13LO 75.00 | 434.142LA 85.00 SBHPIFF 30.00
STKO14  7.98 | Toacgl Voo | TDAZ23 285 | 0.80 | D14150GM 75.00 | F3113LG 78.00 | \138.341P31 85.00 '5BHP31 30.00
STKO15  5.98 AGSTR 250 | Toases 108 | 723 0.80 | D14.172GH/84 $9.00 | Fa1-123LC 1685.00 | 1434.344P38 85,00 '5CP1 10.00
STKOZ5 1198 | 1oason 249 | JDA2530 1.88 | 7oy 0.38 | D14172GR 85.00 | F41-141LG 185.00 | 130 120w 59.00 |6EP7/S 39.00
STK043  9.50 "32’2"3 Siss| | foaznpiasRl e, 0.80 | D14-172GV 85,00 | F41-142LC 188.00 | 1443121 G/01 65.00 | 138P1 13.50
STKO78 1198 | voams o898 | TBAZM 183 | 74 0.38 | D14-173GH 8500 | M7-120W 19.00 | yi4s.120LC 65.00 [138P4 17.50
STkats 708 | o0 O Tonasal 218 | 7508 0.00 | D14-173GM $3.00 | M14-100GM ‘48.00 | 50-120GH 65.00 |17DWP4 25.00
sTkels 708 TDAZ560 245 | 7806 080 | DI4-173GN 53.00 | M Io0Le 43.00 | M50-120GH el i e
STK435 7.98 TOA2571 2.98 7812 0.8 M17-151GVR 175.00 1273 39.00
A N 7815 0.88 M17-151GR 178.00 1564 39.00
-MC1350P 0.98 1844 45.00
55451GM 75.00
SEMICONDUCTORS ) VIDEO SPARES .0 ocrvms R Zson
.28 | BC182 O BFX88  0.25 | ripac 0.2 NEADS Akar VS 9300/9500/9800 £375 [95447GM 75.00
ACI26 048 | BCig2tE 0,10 | 5028 040 BFvso 021 | g0 gox | s for F 00 3vor  Ferguson3v e £4.50 95449 75.00
AC127 o020 | BC183 o.10 | BD22  0.88) BFys1 021 | [0 gog .50 Sooizeie o feiousen 3V VA VChRTaNe00 £4.50 | 7709631 79.80
ACos 028 [ BCie3L 0.09 | 3020 D3| BEYSZ 028 ) qip. g8 3V30 3V31 8303 and many JVG Akai  YC MR 3360260 3E
AC128K  0.32 BEW:LB g(‘): BO410  0.88 | BLY4s 1.75 | TIPAIC 0.48 Nordmende. Telefunken Panasonic NV 20008 €378
ass . g
Aciiik) lomal [lBcecrs) oHa toay, |08 Bne 1928 TeaC oes £32.95 RVa8 150, 5000 3000 7300 7300 7500 Panasonic NV 7090_ 55 | TaPE HEADS
ACI42K 0.48 | BC208B 0.13 y : TIP120  0.60 8170 8400 B600  B610F 8620 Panasonic NV B600B/86108/VO11 Mono Head 2.50
ACi76 o022 | BC212 009 | 50438 0781 BRI 0.88 | ;.00  gae Blaupunkt RTY 100E 200 202 211 83751 Auto Reverse 308
ACi7ek 031 | BC212L 009 | 50520 088 | BR33 098 | ;pl; s | Peos 222 322 RTX100 200 224 AoyoNiE S50 575 ) StereoHead 380
ACtar 025 | BC2121A 0.09 | 2023  O-o% g:s;;“ | Pus 278 £20.50 Suitapie for Sony C5 C6 C7.8000  SanyovTL9300P 8%
AC17k 0328 | BC213  0.09 i TIPI61  2.95 - 8080 Toshiba V5470 V8600, V8700 AT VC 6300 o
ACw 0as [ BC213L o0.09 | 890701 1.28 | BTI00A/020.85 | ;oo05 glgo sony narp VG 7300 5375 qamr AnO-OFTICAL
ACisaw loia7)]lacars. oo 80702 9.28 | BTi06 149 | [ oTBY  CC SonyDSR-10A BETA £3500  Sharp VC 8300 575 | 7™ 22.00
; g 80707 ©0.80 | BTII6  1.20 - Suitable for SLCS. SLC6. SLCT harp VC 9300 €373 | P4z18AM 18.00
Aptz  o7e | BC214c 0.00 | ol P3| STME 120 | 15 gi2g e 1 nark Y C s 8751 xpion 20.00
ADu3 082 |'BC2t4l 0.00 | ger  g3g| STV 338 | tvie 130 | samvo SanvoviC 009500 fasg0 o0 3 o080 2l xpitim 34.00
AOMy 070 | BC278 0.09 | ariie o8 | burs  1eg | ZRFOI1218150 | ggrs0 Y 5000 .. £45.00 SonySLCTAT £4 00 | XPa2040 38.00
AD'1 039 | BC28  0.09 | griyy  oag | Bois  ree | N0 830 T . 0shiba V7540 £4 50 | 96241 28.00
ADI62 039 | BC29  0.12 - i 2N1308  1.38 o —
. i WIREWOUND RESISTORS
D612 0.00 | BC2SIA 012 | ories  orae Soizd 128 | ann 030 DIODES sasss
A 108 | ocest oas | BFis0 027! Buizs  1eo | 2N219 028 = ) 3.95 | 4Watt2Re-10K 0.20
AF12t 00 | BCossa o029 | BFIS7 027 | Buxe  18s | 2N205 040 [ AArio  0.08 BY210400033 IN2B  2.88 (po, 382 | TWattaer2oK oize,
ACCON 2 BFI73  0.22 | BU25  1.30 - BAl5 013  BY223 090 IN23C 298 |g;q 0.285 |11 Watt 1RS-15K 0.8
AFize 088 | BC2s 30 | Bri77 038 | Bums 1.8 | VWSt 059 | BAMS 018 BY29E-400122 INZER 2.8 |57dskrp gz |17WatiR-isK 0.30
Az 032 | BCoo1 a0 | BES 03| suxea tsz [ 2NISS 082 | BAS 047 BY:a0022 INAWE 2.88 |gs 130
AF127 088 | BC03 o028 | SFI7® 034 BUBD 1.85 | Dl 00 | BAlss  0.48  BYXIS-SOR . IN400Y  o.04 |B28H 0.70 |  ZENER DIODES ORS
AFi3s o040 | BCi7e ooe | SF1% 029 | Buts 120 | 2NITE Q02 | BLIE 943 0.20 IN404  0.08 [E34 23%| TBax THERMIST!
AF150 060 | BC27 oo | Sr1S1 Q39| BUIXNS 180 | Lunc gag | BAXIS  0.08 BYX38600R  IN4DS .08 |BIASKTD  0.60 610.18 | .00 023
AF178 198 | BCas o040 | oflf2 038 ] Busr 124 | L ocoh o0 | BaXie 0.2 0.60 IN407 008 |53C 0.78 | gv2 7vs av2 gv1 1ov | VA10568 023
AF29 0.4z | BCX7 040 | pric Q39| BUSO 228 | Ut 5o | BBi0SB 030 BYXsS-6000.30 INaw4s .02 [31%8 0.20 | 11y 12v 13V 15V 16V | VAII04 o8
AUG 480 | BC:38 009 | orios 928 | BUSBBA 198 | [0 gy | BTISI 079 BYX71-6001.75 INdess  o0.40 |2 080 | 18v 20v 2y 20 a7y | VATSES o8
w007 380 | BCara 043 | OFi8S 08| Busx 190 | NN DR | Byizs 040 BZXel 015 INsat 042 |31 59| By 33w ey sav arv |V
AUTIO 280 [ BCist 035 | arise  of | BURZ 228 | oL b Jas | BYizz 0.1 Bzves 0.0 INs0z o4 |SYI 35.00 v
A2 288 | BCire o020 | 8% O41) Buvao zys | 2N 188 | Byis 045 BZYesc300.35 INsws 0.3 | Sk 35,00
8C107A 041 | 8Cs27 020 BF196 0.11 | BuYesR 1.70 2N4427 1.8 | BY1S4 045 CS4B 4.50 IN546  0.93 |50 35.00
BCI078 041 | BC547 040 | riss  oog| MU0 198 | o les ais | BYIZE 120 CSion 845 INsdr 048 | 178 BATTERIES
BC108 040 | BC. 0,10 BF198  0.18 | MJE3D 0.40 NS294 .4 BY179  0.83 OA47  0.00 IN5408 0.10 | > 178 BZY88 0.07
; 8Cs48 0. BF198  0.94 | MIE3SO 2N5204 042 | Byis2 085 OA% 008 ITT4¢ o004 [N . Y . 7V Power Mike
BC108A 0.1 | BCS49A 090 | graoy 040 | nicon oas | 2V5206 o048 | DY18E 333 0N 00 ez ous 2V73V V3 3V6 3V 4V3 Datteries
8C1088 0.92 | BC550  0.14 BF241  0.18 g 2N5298  0.60 | BY1gg 040 OA35 0.08 ITT2002 0.90 |B7489 0.35 | 4v7 5V1 5V6 V2 6va TR175 £2.25 ea
BC109 090 | BCSS?  0.08. | Broes 030 | Mpsais oz | 2N585 045 | Bys 048 OA:2 040 Anodecaps  0.80 | 7vs eV2 V1 1oV 11V other prices on
8C1098 092 | BCSS7B 0.08 | gr2s7 028 | mpsasz 0.30 | 2N549% 0.95 | BY208.8000.33 IN2IDR  5.00 QOO ek a0 | 24V 27 a0y o 2OV requast
BCI09C 092 | BCs58  0.90 | grass o028 | Mboas: 930 | 25a39 098 ocke -
BC14A 0.0 | BCS3/10 030 | grzse 0.8 | maroos 25A715  0.60 s .
BCI16A 0.8 | BCY3IA 1.60 | oray o268 42.05 | 25C4%5 080 [T repe— SPARES & AIDS
BCrio 06 | Bower o | D22 038 | waru 1730 | 23U 080 TANSFORMERS 08 Trovez T .38 | HEATSINKCOMPOUND 1.00
B8Cr2s 038 | BDI31  0.42 | Bray  oag | MAF4S4 28.80 | Sl 0:80 | BECEA 1% MoNO 98 ITTCVE30 638 | FREEZEIT 0.98
BC139. 020 [ BD12 0.42 | orsw  oaa | MAF4S8 1780 | 0Ciie 2530 | DEGCAir® 95 PHILIPS G550 898 | SOLDAMOP 0.64
BCH40" 031 | BD133  0.40} | Br3ss  0.97 | mArers taee | 25C1172Y 2.20 RECEAZ230 23 L T 881 | swiTCHCLEANER 0.88
BC41 038 | BDI3 030 | Gri; 0,38 | Ocvew 1es | 25C173 148 | GECHMO " o THOAN 3000 57 |woa 1.78
SCl2 021 |BDw6 030 | Bris 0.8 | OC23 1.0 | 25CIN7 178 | GRUNEIE 59106010 L ORN 9500 200 | PUSH PUSH MAINS SWITCH
Boroa o33 gbwr 032 | sy @28 | OCzm  aas | 25CT64 050 | 52 5011 eon 1343 UNIVERSAL TRIPLER 5.45 | (DECCA GEC,RANK THORNETC)  1.0%
BCIT8 042 | BDis  oas | B¢ 01| Ocs 2 | Cues 080 | Trovex ] PYEIF GAIN MODULE .90
3 . BF422 032 | 0Ce2  0.78 - i
8C148A 0.08 | BD14s0  0.30 BF423  0.28 25Cisa5 3.78 | PHILIPSGS i REPLACEMENT ELECTROLYTIC ANODE CAP (27KV) 0.0
BC1o. 008 | Bhiec oae | BFer 032 25C1oy oo | EHILIPSGi: 1339 | oecoanodonse 288 PUSH BUTTON UNTS
8C1s3 030 | pD1ss  o.6s | BF4se 0.8 2501969 195 | Hberiooa o DECCA 80/100 (400/350V) 299 | DECCA ITT.CVC206WAY 7.98
8Cis7 042 ) spieo  1.50 | SF47 088 25C2028 .45 | TANDBERGE 90 1115 DECCA 1700 (200-200-400-350V) 3.58 | ITT CVCS 7 WAY 10.19
BCiss 008 | @pies o0.98 | BF3% 022 2502029 1.98 | TELEFUNKEN711A 1118 GEC2110(600/300V) 225 | PHILIPS GB8(550)6 WAY 14.49
8C1s9  ©0.08 | 8BO179 0,72 BFse7  0.28 25C2078 1.48 | THORN 1580 .50 ITT CVC20 (220/400V) 1.80 ;
8C161  0.28 i BFR  0.22 y HORN 8000 23.80 PHILIPS G8 (600/300V) 2.28 VARICAP TUNERS
acizoe lofshll ooz X0 BFR4®  0.23 25C2091 0.85 | 1,6RN 5000 .98 PHILIPS G (2200/63V) 139 | ELCI043.08 MULLARD s.e8
8171 oo | ooa' 083 8FRBT  0.28 2502098 2.93 | THORN %600 22.40 PHILIPS G 11 (470/250V) 2.38 ELC1043/06 MULLARD 8.65
BC17IA 010 | Boms ore | EfRe 030 Secoma .00 | THonNedAnSa 0000 870 ys21 8.28
CiziA 810 | 802; 078 | grag 1.0 252314 080 | TRANSFO H e 518
scir2. odo | S22 518 | ermwm 178 gsggar;} Eyed TRDVERTICALPOTS 042 | U324 828
828 010 | 3oz ose | BT% o Bl R VIR VERTICAL POTS. 0.12 T e T
B8C172C 0.10 | gozs oes | orie  Oo8 o5 0-00 | 2sp3zsE 1.68 STANDARD HORIZONTAL POTS TTOMAT00NE 16p sach
BC1738  0.10 | gca :,:: 8 oss | 3arF e grsqin :.;.:: * SPECIAL # ey s 1A-5AMP 12p sach
80 . e : 88 O .
BCi74 008 | BUIY 038 | BFXm 030 | Tien 040 PHILIPS GEIGER MULLER TUBE CONVERGENCE PRE-SETS  0.30 GoaockIsloN[sUsEs,
817 ode | epze oae | SDXM 233 | TPmc 042 2P1320 2080 SUDERSLOG 048 | ooun Speach
* . RLINEAR X .
178 8D237 BFX88 030 | TIPIIC 088 SLIDERL 200MA-5AMP Speach

38 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MARCH 1987



PHONE P.M. COMPONENTS LTD
0474 60521 SELECTRON HOUSE

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

-
O
7]
v
=

A SELECTION FROM OUR 0QVO03-20A ; 2C39A  32.50 2.50 “12BH7A 10.98
STOCK OF BRANDED VALV aovos20B 328 128Y7A a5
Al714 2480 | Egcol  0.90 EL95 1.76 | M8163 6,80 32, 8.00 12CAS 88.00
A1998  11.80 EB9 0.80 EL153  12.18 ME1S0  4.80 QQVO6-40A 1.85 12CX8 1.50
A2087 11.80 EBF80  0.85 EL183E  3.80 MB195  8.80 27. 4.50 120Q68 7.50
A2134  14.98 EBF83  0.85 EL183P 3.530 | M819%6  B.50 QQvo7-50 a.so 3.20
A2223 680 | EBrss  0.08 | ELS00 1.0 | M8204  8.50 63. 218 14.580
A2426  38.00 EBFSY  0.70 EL50¢  1.40 M8223  4.50 QQZ03-20 0.83 9.98
A2500 37.80 EBF93  0.98 ELS09 5.28 M§224 2,00 42,50 5.95 5.95
A2792  27.80 EBLI 2.50 ELS19  6.908 M8225  3.80 QS75/20 1.80 3.98 8.00
A2000  11.80 EBL21  2.00 EL802  3.68 | ME1401 29,50 QS75/40  3.00 93.00 1.60 8.00
A42 2400 | ECs2 075 ELB21  8.50 | ME1402 29.50 QS92/1D 6,00 38.00 2.80 45.00
A383 2400 | EC70 1.5 | ELe22 1205 | ME1s01 14.00 | QS95/10 4.85 2K25 Ray 78.00 4.50 L d 275.00
AC/THI 400 | ECso  9.50 EM1 9.00 | MH4 3.50 QS108/45 4.00 K26 98.00 0.78 195 | 12k7GT 180 | 7527 89.80
ACT22 80, ECa1 798 EM4 9.00 MHLDE  4.00 QS150/15 5.98 K29 280.00 6ATS 1.75 | 6HZE 2.85 | y2Kks 198 | 7703 398.00
AC/S2 PENg oo ECB6 1.00 EMB0 0.70 ML4 4.50 QS150/30 1.18 2K56 280.00 6AU4 2.00 il 2.13 | 12547GT 1.95 | 803 14.95
AHz1 3009 | ECB8 100 | EMst 070 | Mses S50 | QS1s045 7.00 3A108A  9.00 | BAUS 085 | 6JAWA  3.15 | 125G7 478 | 805 39.00
Azl 39001 ecw 140 EM84 1.6 | MUI4  3.50 Qs1200 3.8 3AM076 12,00 | 6AVE 078 | 6J5 2.80 | 128H7 198 | 807 1.95
AM2%s 3800 | £coy 5.80 EMas 398 | N7 12.50 Qs1202  3.98 3A/1098 11.00 | 6AWSBA 2.0 | 6J6 2.05 | 1257  1.98 | 810 88.00
AL 890 | Eco 15 EM8T  2.50 N78 9.88 0S1203 .18 2A/1108 12.00 | 6A28 450 | 6JB6A" 395 [ 157 150 | 8114 15.00
ARpiz 030 | Ecm 1.50 EN32 1850 | OA2 0.85 0S1205  3.98 3A/141K 11.80 | 687 2.80 | 6JESC  6.50 | 12SN7GT 1.88 | 813 23.60
ARRI2 5070 EGos 700 ENS1 1.98 OAZWA 2.50 051206 3.95 3A/1474  7.80 6B8G 1.50 | 6JM6 3.98 | 15507GT 195 | 8208 14.50
Ankag a2 ECo7 1.10 EN92 4.50 0A3 2.30 QS1206 1.08 3A/167M 10.00 | 6BAE 0.95 | 6JS6C 680 | q3p3 320 | 832A 1450
ARPIS 200 | 5157 a7mio0 | ESU'SO 14.95 | OB2 085 | 051207 090 3A2 395 | 6BA7  4.80 | &JUs 280 | 13p7 320 | B33A  96.00
AZ11 %00 EC8010  12.00 ESUB72 28.00 OB2WA 2.50 QS1208  0.90 3A2A 395 6BABA  3.50 7 250 | 43p7 280 | 866A 6.80
BLEd 200 | Eccy 350 Y51 0.80 | OC2 2.50 0S1203  3.18 3A4 110 | 6BC8  1.00 | 6KZG ~ 200 | 43pg 3.20 | 872A 20,00
Bseo 6100 | eccus  3.s0 | Ever 238 | OC3 1.50 | Qs1210 1.80 3ALs 093 | 6BE6 008 | 6KBY/G 3.00 | 3pR7 2.95 | 873 80.00
Bgel0 8300 eccs 3so | Eves 130 | oO3 170 | asi211 150 3AT2 338 | 6BG6G 300 | 6KDs  8.50 | 43¢ 94500 | 864 5.50
o 2780 ECC81  1.18 EY84 595 OM4 1.00 Qs1212  3.20 3AU6 0.85 6BH6 1.98 | 6KM8 280 | y3em7 350 | 927 15.00
Ok 3789 Ecce speca | Evewer 086 | OMsB 300 | OSi213 500 382 3.00 | 6BHs  1.80 | 6KT8 288 | 4457 g95 | 930 9.95
GMA 2000 | quaity 198 | Eves 088 | OMs 175 | QSw215 210 384 7.00 | 6B  1.850 | 6KZ8 198 | sBR3 395 | WA 1780
Sl 2000 | Eccez oss EY91 8350 | ORP&I 2.50 Qs1218  5.00 387 430 | 6BK4 400 | 6L1 280 | 17eEws 098 | 954 1.00
CinaG 7000 | cClm  hul EY500A  1.50 ORPS0  3.05 QU7 9.50 3824 10,00 | 6BK7A 198 | 6L19 395 | y7Dwe 280 | 958A 1.00
ijoe] Jas lacd 1.80 EYs02  0.70 P61 2.50 QuU3I7  11.50 3826  24.00 6BL8 145 | 6LBGC 2.95 | 17DW4A 298 | 128854 080
G1148A 19800 | ECCE2 EZ35 0.75 P41 2.50 QVO3-12 4,95 3828 12,00 | €BM8  0.88 | BL6GC(GE) 17028 430 | 1619 2.50
P Philips 1,98 €240 2,75 | PABC& 0.50 QV05-25 1.78 555 3876 1.80 | 6BN4  1.65 4.95 | 18D3 8.00 | 1625 3.00
438.00 | ECC83  See- EZ41 218 PC86 0.75 ) Pk 280 | 6BN6  1.83 | 6L6GT  1.95 | y9aQ5 3.830 | 1626 3.00
ovsze 120 mans 250 EZ80 075 | PCss 0.1 2400 | 68N7 450 | 6LD20 148 | 19AUsGT 2.80 | 1927 28.00
g3 2.00 | Ecca EZ81 078 PC92 3.50 W 1.80 | 6BN8 395 ﬁuG ; so | 1963 17.00 [ 2050 5.50
gon’ 2801 eccm €790 1.50 PCS7 1.10 QVv08-100 2.50 6805 073 gL QB . 19H5  33.30 | 2050w 65.95
CCL 090 | onips 198 | Feose 2095 | PCBX V.90 098 | 68Q7A 072 | 6106 850 | 1906  9.00 | 3545 4.00
R osp 20 | ecces  Sie- FW4/B00 2.95 | PCS00  1.25 QY3125 65.00 1.80 | 6BL7GTA d.95 | 6Li5 235 | a2 1080 | 4313c 400
LR mans 2,50 GS5/1K  9.00 | PCCB4 0.40 QY4-250 70.00 2.80 | 6BL8 118 | M5 4. 30D1 0.70 | 43280 9.00
b3 zeso | ECCua G1802M 695 | PCCBS 0.34 QY4-400 76.00 |, 480 | 6BRS 070 | N7 250 | xiFs 330 | soe2 9.50
Daz 980 | Tungsram 1.50 G232 Mullard PCCE8  0.70 R10 4.00 29,50 | 68R7 4.95 | 6N7G 2.50 | L1 095 | 5651 2.80
DA41 2280 | ECCB4 50 3.95 | PCCes  0.70 R16  12.00 49.30 | 68R8 215 | 6P15 1.50 | 20p1 085 | 5654 108
Das2 17.80 | ECCBs G240/2D 9.00 | PCCi89 -0.70 R17 1. 105 | 6BREA 238 | 6P2s 4.00 | 50p3 080 | 5683 195
DA 17.80 | (5l GC10B 17.50 PCCB05  0.70 Ri8 2.50 195 | 68S7 5.50 6P26 4.00 | 20p4 195 | 5670 3.25
D 12809 | €cces GC10D 17.30 | PCC806 0.80 R19 2.50 2.0 | 6BWs 130 4 6799 ?-°° 20P5 145 | 5672 4.50
DAIO 128.00 | ¢ (Lo7 GC10/4B 17,30 PCES? 0.80 R20 1.20 35, 6BW6  5.35 607 = I8 1 21Jz6 345 | 5687 4.30
DAkSY —oies EGG180 GC10/4€ 17.50 PCF80 0.8 R1169  85.00 4B551B 118.00 6BW7 1.50 6mG 1.20 | > us 378 569 3.80
DAES] 79 | €cCies GC12/4B 17.50 PCF82  0.80 RG1-125 #.98 4BQ7A 1,75 6BWS 4.00 | ER7G 3.45 | 541 39.50 | 56 4.50
DAES 100 ECC801S GDBSW  8.00 PCFB4  0.88 RG1-240A 4BZ6 25 6BX6 048 | 6S4A 1.50 | 2483  39.50 5704 3.80
pero 118 1 eccanss GDT120M 5.00 PCF86  1.20 d 4-65A 00 | 6BX7GT 3.0 | 6SA7GT 1.35 | 56GT 178 | 5718 6.15
o £CCa0s GNa 8.00 PCFB7  0.40 RG3-250A 3.50 41254 Y 6826 2.50 | 6SC7 1.50 | 25806 1.78 | 5725 2.50
2 ECG2000 1 GN10  15.00 PCF200 1.80 RG3-1250A 4-250A 6BZ7 2.95 | 6SG7 250 | 29C1  19.80 | 5726 2.50
BeRTet0, ECF80 GR10G  4.00 PCF201 1.80 35.00 4-400A y 6C4 1.25 | 6SH? : 1.35 | 29KQ6  6.30 5727 2.50
%s.00 | ECFe2 GS10C 16,50 PCFB800  0.40 RK2K25 62.80 4C27 6C5 1.5 | 6517GT 1.35 I 30C17 040 | 5749 2.860
pete 2390 | Ecres GS1oH 12,00 PCFBO1  1.38 RK-20A 12,00 4C28 .00 6C6 2.80 | 68K7 1351 3C18  1.48 | 5750 1.85
DET1s 20.80 | ECF200 GS12D  12.00 PCF802  0.60 RLI6  1.30 4CB6 6CBG  1.80 | 6SK7GT 1.35 | 35¢5 0.85 | 5751 2,08
DETIS 2880 | ecrom GTIC 14.00 | PCFeos 1.2 RPLIE  12.00 6C11 280 | 6SL7GT 0.85 | 3ry 100 | 5763 .93
DETZ3 $8.00 | Crany aTiCs/s PCF80E  1.00 RPY13  2.50 6C16  2.50 6§N7GT 1351 wr2 135 | seA 328
DET25 22,00 | ECF805 13.00 | PCFsoe 1.25 RPY43  2.50 6CA4  4.95 escsn 35 [ 50rt2  oes | seowa 680
DF91 %00 | ECF806 1 GTE175M 8.00 PCH200  1.50 RPYS2  2.50 6CA7  3.50 | 8587 195 | 30FLI3 1,40 | 5840 .50
) ise ECH3 GTRISOW 1.00 PCL82 0.8 RR3-250 15.00 6CBs 395 | 6U4G 1.75 | 30FL14 125 5842 11.00
DEs2 982 | Eche GU20 33.00 | PCLB3  2.50 RR3-1250 4CX250K 6C86 185 | 6U8 145 1 5011 048 | 5847 1095
DFe 085 | £l GXUl 13.50 | PCLe4 075 38,00 EIMAC 9500 | 6CD6GA 4.0 | 6UsA 150 | 3015  0.50 | 5879 5.00
orer 190 | ecHe GXU3 2400 | PCLES 0.80 RS613  43.00 4CX350A 98.00 1.50 | 6V6GT  1.80 | 30117 080 | 5886 13.95
bH7? oo | ECH8! GXU50SS PCLBS 0,85 RS685 54.95 4CX350F 79.60 | 6CG7  2.25 | 6X2N 1.00 | 3PsMR 1.00 | 5894  39.80
DHI? 090 | eiim 14.50 | PCLsoo 0.80 RS688 5218 4CX15008 6CH6  8.95 | OX4 130 | 3012 1.00 | 35899 4.50
DHids 2000 | ECH84 GYs01  1.30 | PCLE0S 0.90 S6F17  5.95 80 | 6CL3  3.95 | 6X5GT 100 | 3p1z  0.80 | 5963 2,00
DH149 200 | £ouze0 180 | GYaz 150 | POSO0  3.50 S6F33  20.95 4GS7 228 | 6CL6 325 | OXSGTY 1.00 | 30p19 4,00 | 5965 2.25
Drer 928 EcLeo GZ30  1.50 | PDSI0 3.8 SNET2 38.00 4Gv? 223 | 6CLeA 200 | 6x8A 228 | 3p17 280 | 6005 tins
Dis2 328| Ecie GZ31 1.80 | PEN25 2,00 $30/2K  12.00 4JC6A 208 | 6CMS  1.60 | 7A6 450 | 3pl13 080 | 6012  16.00
D 229 pectm GZ32  1.50 | PEN40DD 2.50 $104/1K 10.00 452 7300 | 6CM7 298 | 7A7 2.00 | 3pL14 175 | 6021 3.8
Dles 190 Ecim GZ33 430 | PEN4S  3.00 S109/1K 15.00 4KT6  1.80 | 6CS6 075 | 7AD7  1.75 | 3;yS6A  8.50 | 6057 3.73
oL 280 | ecip GZ34 245 | PEN4SDD 3.00 5130 5.95 4X150A 35,00 | 6CS7 095 | 7AU7 180 | 53a/15Mm 6058 3.95
o 2.80 | £ciss Gza7 4.50 PEN46 2,00 S130/P 595 00 | 5A/02D 9.50 | 6Cwa  e.s0 | 786 3.50 19.50 | 6060 2.28
BLet 3Bl Eciees HAAS1  1.00 PEQS5-25 30.50 SC1/800 5.00 | yv)i060 268.00 | 5A152M 9.00 | 6CYS 1.00 | 787 2.80 | 355 4.30 | 6062 4.80
DLz 088il Eciecs HABCB0 0.90 | PEOS-40N SC1/1100 8.00 | vi1000 ©.80 | 5AI63K 10.00 | 6CY7  2.95 | 7C6 2.50 | 35L6GT 2.00 | 6063 2.00
Dlos - HBC%C 0.75 | _ 42.50 $C1/1200 5.00 4250 | SA170K B.28 | 606 2.50 | 7€7 2.50 | 35w4 0.70 | 6064 2,95
DL3¢ 280 | gria HBCO! 0.80 | PFL200 0.5 | SC1/1300 5.00 5A-206K 10.00 | 6DC6  2.95 | 7J7 3.80 | 3573 185 | 8067 7.00
Disi daiso | Fag 1.80 HF93 0.7% PL21 2.80 SC1/2000 9.00 5A-180M 9.00 6DJ8 095 | V7 415 | wuE7 480 6072 4.20
Do jo00 1 Eruo 4.50 HF94 1.50 PL36 1.78 SD600OM 4AM8 4.18 6DK6 1.80 | 7Y¢ 2.80 | 4KkDs 5.50 | 6080 7.95
| EFa 350 | Hko 108 | PL38 1.80 45.00 sAM8 245 | 6DQ5  8.98 | 6810 2.30 | o 695 | 61322  10.00
275 | EF42 3.50 HL2K  4.98 PLB1 0.72 SP4B  4.95 SANS 920 | 6Do6B " 2.30 | 8BQS 195 | 4 5.00 | 61468  9.50
2751 Eerso 250 | HL23DD 4.00 | PLEIA 072 SPa1  8.00 5AR4 200 | 6DWa  2.45 | 8D8 2.50 | 5085 150 8.50
oas ] erss 4.95 % 070 | PLB2  0.80 SPe2  3.00 5AU4  1.50 | 6EA4 495 [ 85Q7  1.98 | 505 998 | 6887 9.80
o821 ermo 1.20 92 1.50 | PL83 0.52 $S501  35.00 58.110M 10,00 | 6EA7  2.50 | B298A B30 | 50pgg  4.48 | 6080 7.93
a5o3| erv 1so | Hi3YDD 330 | PB4 078 STi1 150 58-254M 14.50 | 6EAS 250 | 8548  1.80 | 5oEHs 1850 | 6080OWA 9.50
1599 | e 120 | HR2 400 | PL88 1.00 STV280/40 58-255M 19.80 | GEB8 178 | 10D2 - 133 | sy’ 200 | 609 5.60
2300 | EF7 1.00 HY90 1.00 PLOS 1,78 d 58255M 19.80 | 6EMS  2.30 | 10DE7 g-“ 53CG  15.00 { 6132  10.00
392 | ereo 0.55 HVR2  3.00 | PL302  1.00 STV280/80 5B8/256M 18.00 | SEM7 2,80 | 10F! .73 | eoBs 1.00 | 6136 2.50
4200 | EF83 3.98 K3118 - 86.00 PL345  12.30 19. 5B8-257M 15.00 6EU7  €1.95 ; '0GK6 185 | 53,y 296 | 61468  9.95
9 EF85 0.50 KR6/3 48.00 PL500 0.95, Su42 495 5B-256M 14.50 6EUS 1,75 | 10P14 2.80 | gy5pT 4.350 6157 2.50
EF84 2.28 KT8C 7.00 PL500 1.10 7B25/300 5C22  125.00 6EV7 2.95 | 0P8 0.70 | 75p1 3.50 6201 8.45
EFB6Mullar KT33C  3.80 PL504  1.18 ] 85.00 5R4GB . 8.30 | 6EW7  4.80 | 10LD12 0.88 | ;50 2.50 | 6211 2.60
4.80 KT36 2.00 PL508  1.75 TB2-300 48.00 SR4GY 4.95 | 6EW6 150 | 11E3  S585.00 | g3 8.80 | 6267 2.23
EF89 1.50 KTa4 4.00 P50  4.85 TB3/2000 5T4 895 | 6F1 2,00 | 1248 3.95 | gaal 9.00 | 6550AGE
EF91 1.05 KT45 4.00 PL519  4.95 5U4G = 2.98 | 6F5 4.95 | 12AD6  1.50 ) g4 3.00 10.08
EF92 2.18 KT61 85.00 | PLso2T 3.50 TBL-2-300 5U4GB  3.80 | 6F7 5.30 | 124G8  1.80 [ g5pq 630 | 6550RCA 13.00
0.95 KT63 2.00 PLB20 295 275.00 V4G 1.50 | 6F6G 2,00 | '2ALS  1.00 | gspp 195 | 6350 X
Special 0.98 | KT66/CV1075 PL5557 29.80 TBL2-500 SY3GT  1.98 | 6F12 1.0 | 12AT6  1.23 | 90av 13,00 | 6688 5.80
ES0CC 1.98 special yellow PLE727  2.80 393.00 524GT  1.50 | 6F13 3.00 | 12AT7 145 | 9AG 1950 | 6870  11.80
0.90 5555 pot 19.30 PY32 0.60 TOO3 10E 40,00 &/30L2 070 | SF14 1.00 | -12ATIWA 2.80 | goay  95.00 | 6867 9.50
E91H 0.90 KT66 USA 9.98 PY33 0.50 TDO310_38.00 6A/203K 9.00 | 6F17 2.75 | 12AU6  1.85 | 554 6.50 | 6873 4.60
ES2CC 0.68 KT77 Gola PY81 0.70 TD03 10D 6A7 408 | 6F21 2.30 | 12AU7  0.85 | 1081 450 i 7189 3.50
EQOF 0.65 Lion 1095 PY82 0.70 6A8G 1.50 | 6F23 060 | 12AV6  1.95 | 4580  gs0 | 7199 8.18
E130L 1.80 | KT8t 7.00 PYS3  0.70 TDO3 10F 40.00 6AC7  2.00 | 6F24 1.25 | 12AX4GT 1.00 { 150c2 2.80 | 7233 17.50
E180CC 3.30 | KT8sUSA PY83 0.66 TD1-100A 6AF4A 230 | 6F25 1.25 | 12AX7 ~0.68 | 7247 4.95
E182GC 3.80 0.95 PYS00A 1.95 X 6AGS 1.50 6F28 1.28 | 12AXTWA 2.50 150(734 2';: 7360 13.60
E1ocF 4100 | KT88  Gols | Pvso o078 | TD312 400 6AG7 188 | 6F32 125 | 24y 3es| 181 158 1 75  as00
E186F 1350 | Lion 1898 | Pveot 079 TP25  1.80 6AHS  2.80. | 6F33  17.00 | 12A27A 1985 | o4 500 | 7586  18.00
E188CC 0.88 | KTWs1 2.80 | QB3-300 54.95 ISPs  7.00 6AJ4 200 | 6FH8 12,50 | 12B4A 480 | 0, g5i00 | 7591A 488
E280F 1.50 | KIwe2 2.80 | 0QB5-1750 ™ 1.50 6AJ7 200 | 666G S.s0 [ '28A6 150 A 17.50 ( 7868 4.98
E283CC 072 | KTwes 2.00 139.50 TT21  48.00 BAKS 196 | 6Grea oo | 12BEs 195 | % A
E2880C 9.9 frozsaK 2.50 QBL5-3500 T2 48.00
E55L. 0.98 102/2K  8.98 495.00 TTI00  67.00
E810F 500 | L120/2K 12,00 | QEO3-10 4.05 TTR-31IMR Open Mon-Thurs 9.00am-5.30pm
1148 2225 | LB7-20 98,00 | OE08-200 # SPECIAL OFFERS % Fri, 9.00am-5.00pm
5;5»5204 e ls;::m” pasnm- !Enss%g;x .:.:g P :!g.gg TY2-125A“°° 2“3’.‘3‘%5&'5&?;\ i £1.00 | « 24 HOUR ANSWERPHONE SERVICE «
A 1 . 3 o utmono amplifier uses
EA76 4.80 MS537A  80.00 QP25 1.00 TY4-400 88.00 the popular TBASB20M IC powgr 9-12vDC ACCESS & BARCLAYCARD PHONE
EA79 1.98 MS5143 155.00 QQEO2/5 TY8-600W AMTUNER . . . .£100 ORDERS WELCOME
9.00 mgg;g gz o0Eos 29,50 wszzs:.;, ?om‘pieledcompucl AM tuner with built in
X .1 R errite rod aertal requires only external
M8083 3.28 7.8 '85.00 connections to 9VD?3 power srnpply and UK ORDERS P&P £1.00
mggg; z.so ooeoa-zg‘ u1s-20  2.78 ;\rlnggu«’aén - PLEASE ADD 15% VAT
.00 .00 u1e 1.08 SUPPLY
Maoss  sisol | coeoem it oo Plugs directiy into 2 pin socket | | EXPOrt order welcome carriage at cost
MB099  5.00 4 ALL THREE £250 + VAT Please send your enqutries for speciai
M8100  5.50 QQvo2-6 + SPECIAL OFFER
M8136  7.00 . PCB BOARD ASSEMBHES quotations for targe quantity
MB137  7.98 QQVO3-10Mu
M8161  6.80 ard  15.00
s oyt 8100 CALLERS WELCOME
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LOGIC

IRCUITS ——

The penultimate part of

D Stewart’s series

We will begin this month by taking a
short break from logic gates and
looking at number systems. What do we
mean by number systems? The number
system we normally use is the decimal
one; we have ten figures so we count to
ten, then merely extend the digits into
the tens, hundreds, thousands, etc, as
required. For example, 54.93 means:

(5 x 10) + (4 x 1) + (9 x 0.1) +(3 x 0.01)

Binary system

Two is used as the base for binary
systems as there are only two possible
states, 1 or 0. This means that a large
number of digits is required to represent
quite small quantities, eg decimal 8 is
represented by 1000 in binary.

Just as each column of a decimal
number is weighted, so is each column of

Weights Decimal
2°-8|27-4 |21=2 |20-1| ©quivalent
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
Table 9
Hex Decimal | Binary
0] 0] 0000
1 1 0001
2 2 0010
3 3 0011
4 4 0100
5 5 0101
6 6 0110
7 7 0111
8 8 1000
9 9 1001
A 10 1010
B 11 1011
C 12 1100
D 13 1101
E 14 1110
F 15 1111
Table 10

a binary number, as in Table 9. One type
of binary system is called the 8421
weighted binary coded decimal, or
simply BCD. There are other BCD codes,
like the 7421, 5421, 2421, but when the
letters BCD are used on their own, they
imply the 8421 code.

BCD code

To convert a decimal number tike 783
into BCD we simply write the BCD code
for each digit, ie 0111 for 7, 1000 for 8 and
0011 for 3. This code is used in counters
and printers since these are operated by
ten fingered humans. But the BCD code
is ‘'not economical since in straight-
forward binary 4 bits can count up to 16
(represented by 1111), yet in BCD 4 bits
can count only up to ten, ie 0to 9, as in
Table 9.

Octal

Octal, as the name impilies, is to the
base eight, ie counting from 0 to 7. For
instance, to convert 11111001 into octal,
we start from the right and group the bits
in threes: 11,111,001. Then we write the
decimal equivatent of these groups as
371. Binary is nice for machines but not
so easy for humans, so this gives a tidy
shorthand rotation.

Hexadecimal

Thisistothe base 16 and the binary and
decimal of this code is given in Table 10.
For instance, to convert 111001000010
into hexadecimal we group it in 4 bits,
starting from the right again:
1110,0100,0100,0010. Then from Table 10
we get the hexadecimal equivalent as
E442.

Hexadecimal is used in communica-
tions systems and in the IBM 360

Decimal Gray
0000
0001
0011
0010
0110
0111
0101
0100
1100
1000

OCONOLBBWN—2O

Table 11

computer. itis also used in 8 bit and 4 bit
microcomputers because it is more
economical for displaying alphanumeric
characters compared to the octal sys-
tem. For instance, 11110010 in binary
would be F2 in hexadecimal and 362 in
octal. This uses only two characters in
hexadecimal but three in octal.

Gray code

The Gray code is shown in Table 11and
is one of the most useful codes. itis used
in analogue to digital encoders, espec-
ially shaftencoders whereitis necessary
to change only one bit at a time. This
produces fewer errors and is therefore
used in optical and mechanical devices
for positioning automatic tools.

Parity checks

Connected with transfer of data from
one location to another are parity
checks. These do not check the arith-
metic or logical operations; they merely
ensure that whatever data is transmitted
is not corrupted. Odd parity or even
parity can be employed. In even parity
checks, an extra ‘1" is added to odd
numbers of ones, and at the receiving
end a check is made for an even number
of ones in the bit stream. If there is an
odd number, then there is an error. The
opposite arrangement is made if odd
parity is employed.

Decimal to binary conversion
Binary to decimal conversion is carried
out by multiplying each bit by its weight.
The reverse process is obtained by
dividing by 2. For example, convert 22 to

binary:

22 + 2 =11 remainder 0

11+ 2 = 5 remainder 1

5 +2 = 2remainder 1

2 + 2= 1remainder 0

1+ 2= 0remainder 1

The binary equivalent is given by the
remainders in reverse order, ie 10110.
This can be checked by the reverse

conversion:
0x2°= 0
1x2'= 2
1x22= 4
0x22= 0
1x2°=16
22

Binary addition
Binary addition is simple if the rules
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are remembered. To summarise: 0+0 = 0.
0+1=1+0=1,1+1=10,1+1+1 = 11. For
example, 1011 + 11 = 1110.

Binary subtraction

Once again the rules are 0-0 = 0,
1-0 =1, 1-1 = 0, 10-1 = 1. The four
mathematical operations, addition, sub-
traction, multiplication and division, can
be performed by a single piece of
electronic circuitry calied an adder. This
may seem a startling prediction but isn’t
5 x 10, say, merely the addition of 10, five
times? Of course separate circuits could
be designed for each of the four
mathematical operations, but why make
the device cumbersome?

What is not so obvious is how an adder
can be used in subtraction. If we operate
on the compiement of a number, its
mirror image or ‘other half’ so to speak,
then we could add it instead of sub-
tracting it.

The nine’s complement of

0123456789
is9876543210
since each column adds up to nine. To
get the ten's complement of these we
simply add one to the 9’s, giving from teft
to right 10,9,8,7,6,5,4,3,2,1.

In binary the 1's complement is
obtained by simply inverting all the bits
so that the 1's complement of 0101 wouid
be 1010. The 2's compiement is obtained
by addingone to 1010 giving 1011. So ifwe
want to subtract 0101 from, say, 1111, we
simply add the 2's complement and
ignore the last carry if there is one.

1 11 1
1 1
+10 11

10

carries

2’s compliement

straightforward subtraction
1 N
—0101

1010

These give the same answers and we
have a method of subtracting via addi-
tion. The same is applied to division
since division is only successive
subtractions.

Binary multiplication
As a final example let us look at
multiplication.

1.101
x1.01
1101
0000
1101

10.00001

As in decimal multiplication the partial
products are added. We could have also
ignored multiplication by zero and
shifted one space to the left for the next
partial product.

Fig 18 Switch representation of AND logic

O s

INPUT OUTPUT
ot '

OUTPUT = AORB

Fig 19 Switch representation of OR logic
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.
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L -

OUTPUT = A AND B o—x —0

INPUTS T
o————F+—— ourpur

INPUTS

'

—

Fig 20 Diode resistor AND logic

|

Logic circuits

The representation of an AND gate
using switches is shown in Figure 18. The
series switches must be closed in order
to produce an output.

The representation of an OR gate
using switches is shown in Figure 19, and
here, if either of the paraliel switches are
closed, the input will be transferred to
the output.

Diode-resistor logic

If a diode is used as a switch, a circuit
could be arranged as in Figure 20to form
an AND gate. As the circuit stands there
isno input, hence the output will be zero.
If either of the inputs is connected to +V,
volts, the other diode still remains
conducting and brings the output down
to zero volts.

Only when both diodes are connected
to +V and made non-conducting is the
voltage +V allowed to appear across
resistor R giving an output.

By rearranging the components as in
Figure 21, an OR circuit is obtained. This
one is easier to explain since a voltage
applied to either of the inputs will cause
the diode to conduct and the input to
appear at the output.

There are two disadvantages to using
diodes. Any conducting diode has about
0.7 volts across it and causes the logic
levels to be ill-defined. The other
problem is that these voltage drops add
up for circuits in tandem, giving reduced
driving capability.

Thelogical operationsdiscussedso far
are called combinational logic, since the
outputs change as quickly as the inputs.
Later, sequential logic will be dealt with,
where the outputs change after a
predetermined time has elapsed from a
change of input levels.

The other point worth noting about

¢ Ty |

] OUTPUT

'

Fig 21 Diode resistor OR logic

—0
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17}
(K
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z g1
4 o

Fig 22 DTL. NAND gate

logic levels is the difference between
positive and negative logic. This simply
refers to the polarity of the output. If
logic zero is close to earth potential,
then logic 1 is furthest away from earth
potential. This can be +V or -V depen-
ding on whether a positive or negative
supply is used. So if logic 1 is repre-
sented by +V, then positive logicis being
used. Similarly —V will represent nega-
tive logic.

Diode transistor logic (DTL)

A transistor can be added to the diode
resistor gates to act as a simple
amplifier, and since a transistor inverts
its input, the AND gate is turned into a
NAND gate (Figure 22).

Fan out is the number of gates that a
circuit can drive. Fan in is the number of
inputs that can be connected to a given
gate.
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LOGIC CIRCUITS

The diode resistor gate suffered from
ill-defined logic since each gate would

Input

‘steal’ 0.7 volt from the supply, as shown
in Figure 23, giving poor fan out. The DTL
circuit overcomes this and gives an

output that follows the input quite

" Output

faithfully (Figure 24). There is a slight
problem in that 0.7 voit is sufficient to
turn on the transistor, so 0.7 volt across

O -

3 [_J Fig 24 Transistor output with square wave
input

the diode gates would turn the transistor
on, giving the circuit poor noise immun-
ity. Therefore level shifting diode D is
B added and now 1.4 volts is required to

AND gates in series

Fig 23 \Voltage losses across
diodes

Fig 25 Totem pole

turn the transistor on. This enables the
circuit to accept anything below 0.7 volt
as logic 0.

The circuit of Figure 22is quite a good
one except that if it needs to switch
something like 10°times per second then
stray capacitance prevents rapid charge-
discharge. This can be overcome by
employing a second transistor, giving
the totem pole appearance of Figure 25.
The transistors in the totem pole switch
alternately, giving a nice square wave
output.

Diode D protects the upper transistor
and the collector resistor R is of lower
value than that in Figure 22, acting as a
surge limiter.

Output

To be continued

The prices quoted in my Catalogue are below normal
trade price — some at only one tenth of manufacturers
quantity trade. Just send large 26p stamped addressed
envelope for free COPY. (OvERSEAS SENO 2 INTERNATIONAL REPLY COUPONS)
Millions of components: thousands of different lines

Rechargeable Nicke! Cadmium batteries (ex unused
equipment)

AA(HP7) 1.25 voIt 500 MA ... Set of four £2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A
........................................................................................... 79p or 10 for £7

Clear LED illuminates Red, Green or Yellow depending upon
polarity/current. Oblong 5 x 2¥amm Face
.......................................................... 25p or 100 for £23 or 1000 for £200

SmmRedFlashing LED ..., 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popularsizes .................... £1.50, 50 for £5.00
IN4004 or IN4006 Diodes...........ccoocooveveeiieiiiiieee 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

asuntested................ 4 for 60p or 10 for £1.20p
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/£150

Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).
SEND PAYMENT PLUS 18p SAE
Postal orders/cash — prompt dispatch.
Cheques require 9 days from banking to clear.
Crossed postal orders and cheques - add 20p handling due to
Bank’s increasing ‘commission’ on business accounts.
Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

BRIAN J REED
TRADE COMPONENTS, ESTABLISHED 30 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.
Open 11am till 6.30pm Tues to Sat. Telephone 01-223 5016

Carbon Film resistors YaW 5% E24 series 0.51R to 10MO

100 off per vatue - 75p, even hundreds per value totailing 1000 .......
Metal Film resistors aW 10R to 1TMO 5% E12 series—2p, 1% E24 series............
Mixed metal/carbon film resistors oW E24 series 1RO to 10MO.........
1 watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms

Linear Carbon presets 100MW @ YW 100R to 4M7. P
Miniature polyester capacitors 250V working for vertical mounting
.01,.015,.022, .033, .047, .068-4P. 0.1-5P. 0.15,0.22,0.33 & 0.47-6P ............c.cooecevrrrnnnn 6p
Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p ~3p. 0110 .068 - 4p. 0.15p. 0.12 8 0.15.....ovoeiveeerie e 6p

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

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

Polystyrene capacitors 83V working E12 series long axial wires

10 pfto 820 pf—3p. 1000 pf to 10,000 pf~4p. 12,000 P .....coovvevreeereroree e 5p
741 Op Amp—20p. 555 Timer ..........
cmos 4001 - 20p. 4011~ 22p. 4017 ...

ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1/50, 2.2/50, 4.7/50, 10/25, 10/50
22/16, 22/25, 22/50, 47/16, 47/25, 47/50 .
100/16, 100/25 7p; 100/50 12p; 100/100.....

220/16 8p, 220/25, 220/50 10p; 470/16, 470/25 ..
1000/25 25p; 1000/35, 2200/25 35p; 4700/25

Submin, tantalum bead electrolytics (Mfds/Volts)
0.1/35, 0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16....
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 60D, 47/35........ovemeveeeeeeeeeeee e 80p

DIODES (piv/amps)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OAST.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM1 5p. 100/1A bridge..... 25p
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA QA90 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW - 8p. 1 watt
Battery snaps for PP3-6p for PP9.....
L.E.D's3mm. & 5m.m. Red, Green, Ye
Red. flashing L.E.D.’s require 5V supply only..
Mains indicatof neons with 220K resistor...............cccoooeeeevccveennnn.
20mm fuses 100mA to 5A 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 celis 80p each. Universal charger unit..
Glass reed switches wih single pole make contacts - 8p. Magnets....
All prices are inciusive of VAT. Postage 20p (free over £5). Lists Free.

THE CR SUPPLY CO
127 Chesterfield Rd,
Sheffield S8 ORN
Return posting
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Microkit

DEPT A3, 18 COLDERMEADOW AVE, NORTHANTS NN18 9AJ

0536-743439

9.30-1.30 7 DAYS A WEEK

BN =

SAVE ‘€’s

UNBEATABLE

SAVE OVER

DATA SHEETS

ONLY £1 EACH PRICES

ON
PROCESSORS

UNREPEATABLE
TTL PRICES

PRICES
SMASHED
ON OUR
MEMORIES

TTL 74LS

COMPLETE RANGE STOCKED
FROM 00-86 ONLY £0.20 EACH
FROM 87-158 ONLY £0.80 EACH

FROM 159-175 ONLY £0.68 EACH
FROM 176-398 ONLY £0.78 EACH

7HC HIGH SPEED
CMOS LOGIC
C "
2!

74HC164

Z80A DART
Z80ACTC...
Z80ADMA ..

TTVO

A A-R-h-R-2-5-2-5-2-h-3-A-%-]
TUTTUUTUDUTUTUUTUUTOBUBVUUS

-
N

RARARARRDBRNDERNIN BN

74HC163

74HC688

DRAM 5Y NMOS 150ns

41256 256k x 1.
4416 16k x 1
41464 64k x 1
SRAM 5v NMOS 150ns
2114LP 1k x4 . ;
2128LP 2k x8 .. )
SRAM 5v CMOS 150ns

6116LP 2k x 8 )
6264LP Bk x 8 ..
612256LP 32k x 8 e25.00

EPROM 5v NMOS 250ns
27162k x 8. .
27324k x8 ..
27648k x8 ...
2712816k x 8
2725632k x 8.
27512512k x8 .

EPROM 5v CMOS 250ns
27C648kx 8. .
27C256 32k X B .
27C512512k x 8. —

E EPROM 250ns

2816A 2k x 8 ..
2864A 8k x 8

40%
ON OUR
EX EQUIPMENT

MEMORIES
1000’s OF DELIGHTED
CUSTOMERS
GUARANTEED UV ERASE
CLEANED AND TESTED

4116 16k x 1 DRAM ... £0.860
2716 2k x 8 EPROM. ... £1.50
27324k x B EPROM ... ... £1.50
2764 8k x 8 EPROM .. €1.50

GOVT & EDUCATIONAL
ORDERS WELCOME

FREE POSTAGE
ON REPEAT ORDERS

10% DISCOUNT
ORDERS OVER
ORDERS UNDER £25
ADD £1.00 P&P
ADD 15% VAT
EXPORT P&P £3

ONLY HIGH SPEED COMPONENTS BY ESTABLISHED MANUFACTURERS
ORDER RECEIVED AND DESPATCHED BY 3.30PM SAME DAY

CONSTRUCTOR SERIES
SPEAKER KITS

Based on the famous Kef Reference Series, these three DIY designs
give the home constructor the opportunity to own an upmarket pair of
loudspeakers at a very down-to-earth price!

With a Wilmslow Audio Total Kit it's so easy — no electronic or
woodworking skill is necessary. Each kit contains all the cabinet
components (accurately machined from smooth MDF for easy
assembly), speaker drive units, crossover net-
works, waoding, grill fabric, term-

m °

inals, nuts, bolts etc
l. .
I I . ‘
A

Model CS1 is based on the Reference 101, CS3 i$ equivalent to the
Ref. 103.2 and CS9 is based on the Reference 105 2 (but in a
conventionally styled encl.).
CS1 £116 pairinc. VAT plus carr/ins £6
CS3 £138 pairinc. VAT plus carr/ins £10
CS9 £383 pair inc. VAT plus carr/ins £18
We also offer a kit (iess cabinet) for Elector PL301
DIY Speaker catalogue £1.50 post free (export $6)
WILMSLOW AUDIO LTD.
35/39 Church Street, Wilmslow, Cheshire SK9 1AS
Tel: 0625 529599
Call and see us for a great deal on HiFi. (Closed all day Mondays.)
Lightning service on telephoned credit card orders!

YRS S N

TX-3 RTTY / CW / ASCIl TRANSCEIVE

All the features you've ever wanted in this really top class program. Previous
adverts give more details but some of the facilities are:

Split-screen, type-ahead operation, receive screen unwrap, 24 large memories,
real time clock, review store with output to screen or printer, calisign capture,
save/load memories, review store and status, RTTY auto CR/LF, CW software
filtering and much more. Uses interface or T.U. For BBC-B and CBM&4 Tape
£20.

RX-4 RTTY/CW /SSTV/ 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 output to screen, printer and tape/disc. An essential piece of
software for the SWL (and a lot of licensed hams also!) SPECTRUM needs no
hardware, BBC-B, CBM84 and VIC20 need interface or can use a T.U. on CW
and RTTY. Tape £25.

TIF INTERFACE operates both these programs and has 2-stage RTTY and CW
filters for improved reception, and transmit outputs for MIC, PTT and KEY. Kit
£15 (assembled PCB + cables and connectors) or ready-made £25 in a box with
ail connections, inc. MIC plug for transmit. Extra MIC leads for extra rigs £3
each.

Our MORSE TUTOR, aiready welil known for its ease of use and very effective
operation, has now been much improved with extra features you have asked
for. Comprehensive facilities for teaching the characters by sound, possibility
of having ‘difficult’ characters sent more often, the addition of common
punctuation marks to the vocabulary and 40 pre-recorded plain fanguage texts
for the run up to the test. All the oid features are still there, also, to make this
the easiest, fastest way to learn morse.

For BBC-B, ELECTRON, CBM64, VIC20, SPECTRUM. Tape £86.
Also programs for LOCATOR £7, LOGBOOK £8 and RAE MATHS £9.

All 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, C.1, BFPO deduct 13%.

technical software
Fron, Upper Llandwrog,
— Caernarfon LL54 7RF.
i Tel 0286 881886
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ON THE AIR

Andy Emmerson G8PTH puts you in the picture

With the onset of winter the slow-
scanners have emerged from
hibernation, and I'm pleased to record a
few letters from this fraternity. Dave
Probert G4JBU sends a note to let us
know there are still a few SSTVers
knocking around in the West Midlands:

‘l have been very active myself,’ he
writes, ‘as well as having setup an SSTV
station for the Boy Scouts’ Jamboree on
the Air, which was very successful. We
worked into the States and ltaly, and a
superb ‘cop’ was a T77G in San Marino -
probably the only SSTVerin thatcountry.
Arthur G5KS, Ken G8DIR and Alan
G1TBLareall activeonslow-scan locally,
and we shall shortly be getting another
convert, Jack GOESP, who has just
purchased a second-hand Robot.’

At the St Albans Rally | met Arthur
G3RYF, who reminded me that there is a
slow-scan net daily except Sundays on
7040kHz. it starts at 08.15 GMT and has
participants from Austria, Denmark and
Germany - as well as the UK. Everyone is
welcome and this regular session will be
useful if you need to test a receive
converter. Arthur has just built the ZL1
converter and is now ironing out the
gremtiins.

Now onto a letter from Dudley Gordon
GW6ZUQ, who is in Chepstow. He says:
‘| have recently acquired a DRAE SSTV
transceiver and am looking for contacts
on two metres. Repeated calls on 144.50
have brought no response. Anyone
interested in contacts can arrange a
sked by ringing (02912) 6867 and | shall be
only too happy to try.

‘HF facilities are an FT-707 which has
been in use for many years for SWLing,
and recent pictures include a large
number sent by JOTA stations and
during European contests. The highlight
for me and the children was a set of
pictures sent from ltaly showing Disney
characters.

‘I am a member of two local clubs, and
the Newport Amateur Radio Society
hopes to be active on Monday nights with
HF SSTV on 80 metres (calisign
GWA4EZW). They look forward to the
contacts and also have facilities for ATV
on 432MHz.’

A phone call from Andy G6OHM in

March, Cambs, advises us that, thanks to
the Fenland net, SSTV is still very much
alive in East Anglia. Regular participants
include the relocated G3WW, G6SXB
(Les, a newcomer), G4TUK, GA4RRY,
G6YQC, G4BDD and others. So beam
towards the east and see what's
happening!

Finally, two letters arrived from Sandy
Pimlott G8IDE in St Budeaux by Ply-
mouth, who was attracted to SSTV a
couple of years ago by a Bernard Babani
paperback. Book no 215, Shortwave
Circuits and Gear for Experimenters and
Radio Hams, contains an article on
building an SSTV monitor, and Sandy
decided he could construct this virtually
from junk-box material. Finding a suit-
able tube was not easy, and eventually he
settled for a Brimar SES-DP2 (but with no
data!). Anyway, this was put to work and
signals were received at length on
14.230MHz.

‘Great fun!" says Sandy, ‘Shades of
Logie Baird as ghostly letters and shapes
punctuated by bright flashes appeared
on the screen. And much more fun than
drivelling biack boxes!'

Sandy has also built his own camera to
record the SSTV pictures as ‘hard copy’
(nosimple Polaroid for him!). The camera
is made of plastic drain-pipe and a ptant
pot, with lens from an old projector.
Pictures are recorded direct onto con-
tact paper, and exposure timing is
controlled by an Answerphone mechan-
ism! Sounds fabulous and | have seen the
results to prove it, although they would
not be easy to reproduce here. Sandy
would be pleased to hear from anyone
who knows where to obtain slow-speed
negative slides (glass or celluloid).

Microwave matters

We start with Terry Court G41AG, who
lives at Corley Ash near Coventry. He
says he is now active on 10GHz ATV. The
equipment has been builtand he is ready
for portable operation, so watch out for
G4IAG/P.

Peter G3PYB and Barry GBAGN have
both worked /P from the TV tower at
Emley Moor, making a one-way contact
with Derek GOBTA/P in Steinigot, Lin-
colnshire, Steve G8EBM has a TWT

working on 10GHz and can send ATV. He
is anxious for skeds with anyone in a 75
mile radius of Derby for 24dGHz as well!

The Crawley repeater, GB3CT, has
been on the air since 2nd November, as
you will probably know if you are within
viewing distance. They have solved the
problem of varying deviation levels
caused by people operating with diffe-
rentvideo levelsontheinput. Thecureis
a Worthing group video AGC module,
which brings all input signals to a fixed 1
volt level. This little gadget is highly
recommended and can be obtained from
the group for £16 (cheques should be
made payable to W&DVRG and sent to
GB3VR, Toftwood, Mill Lane, High Sal-
vington, Worthing, Sussex).

The Worthing repeater in Brighton was
re-established on the same day (con-
fused?). It now uses two G3JVL quad
yagis for Tx and Rx beaming west. These
may be converted later to a steerable
array. P5 pictures are received from the
repeater from Brighton along to
Chichester, so the new site is a great
improvement. Reception reports have
been received from as far away as
Portsmouth, where G3VPS gets in with
P3 results. Other P5 users include
G4WTV, G6CSX, GBKOE, GINBX, G8VEH,
G6MPE, G4LXC, G4HSY, G8DHE, G8XRX
and G8XEU. | am told it was like bedlam
on the opening night — let's hope it is
sustained! Never short of new ideas, the
repeater group is now considering
establishing 10GHz links to the repea-
ters at Crawley and Hastings. The latter
is definitely a line-of-sight path and the
repeateritself should be onthe airwithin
a few months.

At Bristol work proceeds apace on
GB3ZZ. The hardware is partially built
and site trials from the actual location
were held on 2nd November. The 3-5 watt
pilot transmitter was received with P4
pictures 24 miles away at Stroud, so the
site seems to be adequate! The finished
repeater will run the full legal limitwitha
BLV93 PA from LMW Electronics. They
have bought an Alford Slot antenna from
G3JVL (and were donated free crystals
by Quartsiab — good for them!). The rest
of the transmitter uses Wood & Douglas
modules, and the latter firm also sup-
plied a GaAsFET preamp at a special
discount (good for them, too!).

The receiver itself is a modified R&EW
downconverter feeding a Wood & Doug-
las 50MHz VIDIF and sound board. Test
card is produced by the R&EW/
Worthing device and logic is modified
GB3US. Duplexing into the antenna is
with interdigital filters made up from
designs in the RSGB VHF/UHF Manual .
Shaun G8VPC says they have 30 mem-
bers now, which is not bad at all.

Moving west towards Oxford, G6ZHC
in Cholsey has built the Solent equip-
ment and is exchanging P5 pictures with
G6IMQ, who is a mile away. The latter is
running 10mW from a single BFR96
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transmitter and Solent converter plus
BATC FM board for receive. G3UMF,
above Oxford, has received the Dunst-
able repeater with a home-made conver-
terand BATC FM demodulator. In Oxford
itself, G8PX is still experimenting with
his W&D UFMO01+PT4577 linear+TRW
MX15 amplifier. This gives 12 watts on
428MHz, driving a home-made tripler,
and produces 4 watts at 1268MHz. Jeff is
looking for a good mono camera which
runs on 12 volts, so if you have
one for sale give him a call on
Oxford 58785 (palindromic number!).

Seventy cm

i had an excited phone call from Simon
Hamer recently, whois a TV-DXer in New
Radnor, Powys. During the excellent lift
of 30th November last he saw P5 pictures
from PE1DWL with just awhip aerialon a
portable TV. Many German broadcast TV
stationswere comingin atthe same time,
on Band i1} and on UHF.

Jeff Jefferies G8PX pops up again on
70cm with a report on ATV activity in the
Oxford area. The local net operates on
Tuesday and Thursday evenings, as well
as Sunday mornings. It is well supported
by G3UMF, G4PUU, G6YTW, G6ZHC,
G6IMQ, GOCAD and G8PX. Three wel-
come newcomers are G6MSQ, G8FHY
and G8SIN. Jeff has put up a masthead
GaAsFET preamp and finds aP1improve-
ment. He is now working on a linear so
that he can put out as good a signat as he
receives!

Well, that's it again. Please let me have
your news and photos. [REW]

934

Andy Emmerson G9BUP

ood news on the licence conditions

front! A recent consultative meeting
held at Waterloo Bridge House recom-
mended a number of changes to the
ruies governing 934MHz operation. They
will come into effect in a few months’
time and the big news is that longer
beams are to be legal.

Antennas with up to 12 elements are to
be permitted, which means maximum
legal antenna gain is now 14dB (isotro-
pic). Itis difficult to translate this exactly
into watts in a real world situation, but
thismuchisclear. Twelve elements are a
lot better than four, so many DXers will
be thanking the DTi.

One point | have to make —at the risk of
boring you - is that with a mobile
instaliation this means that you can now
concentrate the 5 watts from your
transceiver into an extremely narrow
beam. Prolonged exposure of humans to
this kind of power is unlikely to do them
any good, so do make sure you don't
accidentally point the beam at people
while transmitting. Best of all get one of
those lightweight 12 foot masts with a
tripod base; this will getyour signal up in
the clear and taunch it better, as well as

There are no other major changes in
the licence — so no high power linears
will be allowed - but the text of the
licence will be made clearer. This will
clarify some previously grey areas and
indicate that business use of the band is
definitely permitted.

Cellular interference fitters

in the past | have mentioned a cavity
filter offered as a cure for interference
caused by nearby cellular radio base
stations. It turned out to be rather less
than the miracle cure suggested (sur-
prise, surprise) and that scene went
rather quiet. Now a new design has
appeared, in the shape of a three-pole
interdigital filter. This design (you can
look it up in the RSGB VHF/UHF Manual
in most libraries) offers better rejection
characteristics than single cavities, so it
might be a goer. The distributor is quite
pleased with its effect but sensibly is
offeringiton asale orreturn basis, so if it
turns out to be less than the perfect cure
you haven't lost £65. Once | have put it
through its paces | shall let you know
what it's like.

PRS progress

| have mentioned before the kind of
automated radio they have in Japan and
Switzerland, called Personal Radio Ser-
vice (PRS). It’s a bit like a cross between
UHF CB and cellular radio, because you
dial the call numbers of the person you
want on a keypad and once you have
made contact other people cannot
accidentally break into your QSO. Unlike
cellular radio, though, there is no
repeater station invoived, so your

director L = 147mm
-

{ 1

T L= 2mm

0.5pF variable trim-
mer capacitorsetfor
minimum VSWR

spacing 4.01mm coaxial cable

partner has to be in range.

PRS is probably best expressed as a
superior kind of selective calling (sel-
call) system, and the sets on sale in
Switzerland also give you the option of
using the ‘traditional’ means of calling
the person you want, direct on the calling
channel (or any other channel of your
choice).

Several people thought that PRS
(called SRR or Short Range Radio by the
DTI1) would be a useful facility in the UK.
There is a spare megahertz set aside for
personal radio services at 933MHz, and
this has in fact been reserved for this
purpose throughout western Europe. |
must admit that | am very much in favour
of PRS; it would give people who are not
really into CB or amateur radio a handy
low-cost private channel system. The
privacy and freedom from unwanted
break-in would appeal to them and also
to those business users who are cur-
rently on 934MHz. Don’'t assume,
however, that everyone shares this
viewpoint. There are commercial inter-
estswhich see PRS as athreat to cellular
and business radio (PMR), and they are
trying to persuade the Government to
allocate 933MHz to radiopaging or some
other commercial use.

So far, not many trials have been made
of PRS in this country; in fact only three
people have PRS sets as far as | know,
and they have had to be imported from
Switzerland. In fact it was only lastmonth
that the first 933MHz PRS test and
development licence was issued, to
Selectronic of Canvey Island. This,
incidentally, is not due to lack of
motivation; ittakes alongtime to getone
of these licences — | have been waiting
since last August for mine, such is the
speed of the DTI's licence branch! APRS
Club of Great Britain has also been
formed, though since their first news-
letter fast summer nothing has been
heard from them.

DIY antenna

Do you feel like making a compact gain
antenna? This design originates from
Switzerland and is known as the HBSCV,
after the callsign of its inventor. On the
short wave and VHF bands it is very

L=21mm

reflector L = 161mm

spacing 2.5mm

o 0

phasing hine

80mm boom

The HBICV antenna

- ——

/ direction of beam

making sure you aren’t sterilising M
people. ixing
MARCH 1987 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 45



NETWORK 934

popular because of its small size, and it
would be ideal for mobile or portable
use. It is not really weather-proof, so it
would not be the kind of thing you could
leave out in the rain as a base station
aerial (and you might want something
bigger at home, anyway).

This is not the place to go into the
theory of the HB9CV mini-beam-you can
find that on page 830 of Jessop’s
VHF/UHF Manual, published by the
RSGB. The materials are aluminium rod
and square section, available from some

DIY and model aircraft shops, though you
could also try brass, stainless steel or
whatever. The trimmer capacitor should
be found in most amateur radio emporia.
Note that the phasing wire must be kept
insulated from the boom of the antenna,
and the spacing should be adhered to.

I would recommend this design to
people who already have some experi-
ence of playing around with aerials; |
have not tried it myself but it has the
recommendation of Personal Radio
Switzerland, the Swiss 934MHz club.

Good luck!
The technical data is as follows:
(€ - 11 [ 4dBoveradipotle
Front-to-backratio......coeevevecvennen, 14dB
Horizontal beamwidth............. 75degrees
Vertical beamwidth................ 110degrees
Mechanical details:
Diameteroftheelements................... 4mm
Metalboom

Phasing wire 1.5mm diameter,
fixed 2.5mm away from the elements and
boom

Compensating capacitor......... 0.4t00.5pF

ULTRA HIFI CLASSA ==
POWER AMPLIFIERS 1. oo

for ing to, whilst

The world’s most advanced active Class A MOSFET power ampi 2
engineered to break all performance limits

* % % 50-150W O/P, 4-16 ohms, one unique module * * *
THE ‘SUPERMOS’

There's no other amplifier module that
can offer ANY of these advanced features:

* Active class A MOSFET O/P (cool running)

* Distortion typicaily 0.0002% (2ppm)

* Slew rate greater than 250V/us

* High current capability @ 50 amps p-p

* Very low feedback for superb sound quality

* Unique gain stage for exceptronal power supply ripple
rejection.

integrai heatsink, no external
components needed. Simply mounts
onto a flat panel, no awkward shaped
holes to cut.

PSU requirements +30-+45V DC, full details with each amplifier. Build the ultimate in Class A sound
quality at a fraction of the cost of built units. SUPERMOS modules £59-95 each total inc, SAE for details.

Coming soon, a true HiFi hybrid 24-pin Class A op-amp IC = the Superpre-amp.

SAGE AUDID , Construction House, Whitley Street, Bingley, Yorks BD16 4JH. [0274) 568647

d. c. electronics
34 THE PLATTERS, RAINHAM, KENT MES 0ODJ

£ PACKS All components are professional grade,
brand new with manufacturer's marking & guarantee.

ALL PACKS ONLY £1 EACH

200 Yaw resistors mixed values (max 5, your choice)
50 Yaw resistors mixed values (max 5, your choice)
40 IN4148 computer diodes
20 IN4001 |A power diodes
10 BC182 NPN transistor
10 BC212 PNP transistor
30 Ceramic plate capacitor 180-1200pF

10 Min electrolytic capacitor 47-470uF } SPECIFY VALUE

This is only a small selection — send SAE for full list.
Mail order only, cash, PO or cheque with order. Add 60p p&p. Prices incl VAT.

The Liniplex is designed and manufactured in England and it is
used extensively by the British Forces Broadcasting Service.

752666 R
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The Liniplex® F1-

PHASE TRACK LTD, Unit 16, The Robert Cort Industrial Estate, Elgar Road, Reading, Berks, United Kingdom_, Tel: 6734

Sounds Good

Because it is the first shortwave receiver to successfully realise the
full potential of shortwave broadcasting. Operating continuously
synchronised to the signal, even during fading, the Liniplex sounds
remarkably clear with none of the distortion and little of the fading
usually associated with conventional shortwave reception. Enjoy
music on shortwave in a way that has not been possible before,

* especially when using your Hi-Fi system.

Without any reduction in fidelity, the listener can also for the first
time select upper or lower sidebands, or both, at will, to relieve
adjacent channel interference. This also makes the receiver
compatible with any future use of single sideband broadcasting.

Crystal controlled to avoid synthesiser noise the receiver otherwise
follows a regular communications receiver design. The plug-in
crystals, one for each of the nine pre-set channels, are initially all
BBC frequencies best suited to your particular location. Simply
switch on and select the best channel for the time of day —
synchronisation is fully automatic i.e. no tuning is required.

An indoor antenna is supplied but whilst ordinary transistor
receivers generally gain no benefit from an external wire antenna
due to overloading, the Liniplex receiver, with its excellent large
signal handling capability, will on the contrary only sound even
better.

The Liniplex F1 is available directly or from appointed distributors from £625 {exc VAT) in the UK.
Distributors: Radio West, 850 Anns Way Dr, Vista, CA92083 USA. Tel: 619 726 3910

Alltronic, Sonnenallee 95, 1000 Berlin 44, West Germany. Tel: 030 681 1095

O & C Alexander Sales (Pty) Ltd. PO Box 1713, Johannesburg, RSA. Tel: 724 9366

Philip Collins & Associates Pty, PO Box 295, Artarmon, NSW 2064, Australia. Tel: 02 412 2797

PHAS@
TRACK
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f you've been reading this section in

previous issues of R&EW and have
wondered how to get started in the world
of medium wave DXing, worry no more,
since this month | shall answer questions
like ‘What can | hear?’, ‘How much will it
cost?' and ‘What sort of radio do | need?’

Back to basics

In this section | will take a brief look at
what one needs to become an MW-DXer
and how to go about getting started.
Firstly, it is important to realise that the
MW-DXer can start listening with very
cheap and simple equipment;, any
domestic radio will tune the MW band
and it is quite easy to hear 50-100
different stations at night using just an
internal aerial. However, it is probably
preferable to use a better quality
domestic radio or a good car radio to get
started, and with this equipment stations
fromall over Europe and North Africa will
be heard.

If radio conditions are favourable and
you listen at the right time, reception of
some North American stations should be
possible. In this way you can have ago at
DXing the MW band before committing
yourself to any more sophisticated (or
expensive) equipment.

On the other hand, if you are already a
practising short wave listener, all that is
needed to get going on MW is a change
of waveband. Indeed, many SW listeners
tend to overlook the factthat their radios
can usually tune the MW band and that
their outdoor aerials are also effective in
picking up distant MW signals. For the
SW listener who has grown tired of the
mega-watt propaganda stations (and
their associated jammers) a fresh chal-
lenge can be found on the MW band.

Round the clock

It is possible to DX on the MW band 24
hours a day (provided you don’t need to
sleep!), but the band has two distinctly
different ‘personalities’ according to the
time of day. During daylight hours MW
radio signals are absorbed in the lower
layers of the ionosphere and only ground
wave signals propagate. These signals

by Steve Whitt

radiate away from the transmitter rather
like ripplesinapond and allow reception
at distances up to about 500km away.
Daytime is a good time to listen for low
power local radio stations in the UK,
sincevery few distantsignals are audible

and therefore interference is at a
minimum.
At night the ionosphere tends to

reflect, rather than absorb, MW signals
and thus energy radiated upwards from a
transmitter is reflected back down to
Earth at some point far away from the
transmitter. It is quite possible for night-
time signals to undergo mulitiple hops
with alternate reflections occurring in
the ionosphere and off the Earth’s
surface. This mechanism allows recep-
tion to take place many thousands of km
away from a transmitter.

For example, Radio Globo in Rio de
Janeiro, Brazil is regularly heard in the
UK, its signal having to cross 9500km of
ocean on the way. You will, of course,
notice that night-time skywave propaga-
tion fills your radio dial up with hundreds
of powerful Europeansignals,sohowisit
possible to hear the weak DX signals?

Over the years international broadcas-
ting organisations have agreed a band-

IS THE

WASATCH

FRONT

(AND

MORE)

plan arrangement on the MW band which
entails all stations in an area operating
on fixed frequency channels. This has
been arranged to maximise the number
of broadcasters who can operate and to
minimise the degree of interference
affecting the listener. Fortunately for the
DXer, international agreement is not
perfect and as a result different MW
bandplans are operated in different
continents; most European, African and
Asian stations use channels that are
exact multiples of 9kHz, whereas in the
Americas channels are assigned as
multiples of 10kHz. This means that by
tuning between the European broadcas-
ters, reception of transatlantic stations
becomes possible. For example, 1008kHz
(112 x 9kHz) = NOS Hilversum, Holland;
1010kHz (101 x 10kHz) = WINS New York,
USA; 1017kHz (113 x 9kHz) = SWF Baden
Baden, Germany.

This particular example also illustrates
the value of knowing a station’s time-
table. Although reception of ‘WINS is
technically possible as soon as a path of
darkness exists between New York and
the UK, NOS is a pretty powerful signal
and will cause interference. However,
NOS signs off for the night at the
unusually early time of 2100 or 2200hrs
GMT, and knowing this it is possible to
tune a virtually interference free signal
from WINS before midnight. And if
you've yet to hear your first American
station, WINS is a pretty good bet; try any

be?
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MEDIUM WAVE DXING

time after 2300 and listen for an all
news/talk station with the slogan ‘Give
us 20 minutes and we’'ll give you the
world’.

News headlines

It's all change (again) this month in the
news department. Laser Hot Hits’ return
to the air was short-lived since they
abruptly signed off on 15th December.
Stormy seas were causing severe arcing

over the aerial insulators and there were
apparently problems with the gener-
‘ators.

Laser’s management therefore
decided to pull the piug until all
engineering work could be carried out to
make the station shipshape. At the time
of writing 576kHz is still silent, although
tests were heard from the mv Communi-
cator just before the New Year.

Reports from Japan indicate that the

Soviet Union has ceased jamming Radio
Beijing’s Russian language programmes
for the first time in twenty vyears.
Fortunately, jamming on the MW band is
not as widespread as on the higher
frequencies, but nevertheless it is still
there. Currently, the most active jam-
mers on the band are Irag and Iran who,
in addition to the war on the ground, are
fighting a propaganda battle of the
airwaves,

Even as | write this column, radio
propagation conditions for MW-DX are
the best they have been for many years.
Keen MW-DXer Derek Taylor has been
listening to the MW band for some 20
years, but describes reception in early
January as some of the bestever. Using a
Sony ICF2001D with atunable loop aerial,
Derek heard the following at his Preston
location.

620kHz WSKQ Newark, New Jersey *
790kHz KURM Roger, Arkansas *
790kHz WPFA Pensacola, Florida *
820kHz WBAP Ft Worth, Texas *
930kHz CJCA Edmonton, Alberta *

DX TILE
!
1090kHz KING Seattle, Washington *
1090kHz KAAY Little Rock, Arkansas *
1140kHz CKXL Calgary, Alberta *
1410kHz CFUN Vancouver, British Col-
umbia *
1510kHz KGA Spokane, Washington *

The majority of these stations were
logged in the early hours of 8th January
and those marked with an * are
believed to be UK ‘firsts’. In fact, Derek
described KURM as ‘probably his best
DX catch ever!” Radio conditions were
definitely out of the ordinary since |
noted that CJYQ, for example, which is a
regular on 930kHz, was totally absent and

instead CFBC in New Brunswick was
coming through clearly. Similarly, on
1050kHz WHN, the New York country
music station, had been displaced by
CHUM from Toronto with ‘golden oldies’.
In addition to the North Americans, my
log for this period also includes a
number of stations in the Caribbean
islands of St Vincent, Antigua, Turks and
Caicos, and Anguilla.

Well that rounds it off for another
month. Good luck chasing the DX and do
let me know how you get on. If you have
any tips, ideas or problems justdropme a
line c/o R&EW at the address on the
contents page.

THE COMMUNICATIONS
AND ELECTRONICS

MAGAZINE

B Regular well-informed columns on various aspects of

amateur communication

B Up-to-date news on the latest technology

B Simple and useful constructional projects, plus clear
explanations of the theory behind them

@ Delivery to your door by publication date each month
@ Inflation proof - price guaranteed for 12 months

On sale NOW at your newsagent and at equipment dealers
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MAINS
CONDITIONER

FEATURED IN ET1
SEPTEMBER 1986

It is astonishing how many
people buy or build top-fhght
he-tr equipment, and then
connect 1 to @ nossy, spiky
mains supply Rather
like buying a Ferrar and
irying to run it on parathn, you might think. Expecting
crystal clear sound. the poor music enthussast ends
up with a muddy, confused mush, and feels that
he has somehow been cheated. Is this hi-fy?
My music centre sounded Just as good'

The domestic mains supply 1s nddled with
RF interference, noise. transent spikes, and
goodness knows whal else Computers crash.
radios pop and crackle, tape recordings are sporled
and hi-it sounds ‘not quite ight” Why put up with
it when the solution 1s so simple? The ETI mains
conditioner 1s the lowest cost upgrade you will ever
buy, and probably the most effective’

Our approved parts set consists of PCB. all
components, toroid”, enamelied wire, foung ties
tast response VDR', and full instructions

ETI MAINS CONDITIONER PARTS SET ony - £4.60!

*Note: the torord and VDR suppiled are superior
to the types specified in the article

TACHOMETER AND
DWELL METER &=

FEATURED INET!
JANUARY 1987

MOTORISTS QUIZ
You are driving along the
road one day when the
sound of a horn makes you
look behind The driver of @
itk tioat Is cursing you for
drving s0 slowly A while tater, an nvalid carnage
overlakes you. and Just as you 1urn Inlo your gnve you
hear a tractor driver mutter ‘At tast | can get out of hest
gear’
Do you
a) Fita £500 Pie-in-ear in-car stereo with digal flex:
woolers and 24-band ramiticaon?
b) Buy a set of flutty dice and stcker saying My other
car 1s a Macaroni’?
¢} Give your car in part exchange for a mik float invald
carnage; tractor?
dy Tune your engine
The combined tachometer and dwell meter parts set
contains case with battery compartments: pfinted circuit
board. ail componenis: switches plug. socket and test
teads, battery connector, full nstructions The answer 0
the quiz. by the way. 1s €) Buy a bnghi red Lotus Espnt

TACHOMETER AND DWELL METER PARTS SET
£12.90 (with terminals for externat meter)
£16.40 (with self contamed meter)

MAINS
CONTROLLER

FEATURED IN ETI,
JANUARY 1987

Have you ever wondered what
people do with ail those compuler
intertaces? 'Put your computer
incontrol. say the ads The
Specirabeeb has eight TTL
oulpuls What on earth can

you control with a TTL output?

A torch bulb?

The ETI Mains Controller 1s a logic to mains nterface
which allows you to control toads of up 1o S00W trom your
compuier or logic crcuts An opto-coupler gives 1solation of
at leas! 2.500V, s0 the controller can be connected to
sxpenmental circus. compulers and Contral Projects In
compiele safety Follow your computer inerface with a marns
controller and you re realfy in business with automatic
contral!

The mains controtier connects directly to most TTL
famihes without external components. and can be driven by
CMOS with the addihion of a tranststor and two resisiors
{supphed)

‘Your mains controfler parts set contans high quaity rolier
tnned PCB. MOC3021 opto-coupler power triac with
heatsink. mounting hardware and heatsink compound. all
componenis. including snubber components tor switching
inductive loads, transistor and resistors for CMOS interface.
tull instructions

MAINS CONTROLLER PARTS
SET £6.20

POWERFUL AIR
IONISER

FEATURED IN ETI,
JULY 1986

ions have been described
as vitamins of the air’ by
the health magazines.
and have been credited
with everything trom
cuning hay fever and
asthma to Improving concentration and putting an end
lonsomma Although some of the claims may be
exaggerated. there :s no doubt that 1onised ar 1s much
cleaner and purer. and seems mlich more invigorating
than ‘dead aw
The DIRECT {ON oniser caused a great deal of
twhen it asac | protect
(MET Atlast. an ioniser that was comparabie with
{benter than?) commercial products, was reliable, good
tobuld  andtun' Apart from the senous apphcations,
some of the 0! were
We can supply a matched set of parts, fully

approved by the designer. 1o build this unique project
The set includes a rofter inned printed circudt board,
66 components, case. mains lead. and even the parts
for the tester According to one customer, the sel costs
about a third of the price of the individual components
‘What more can we say?

Instructions are
included

DIRECT ION
PARTS SET £9.50

MATCH BOX
AMPLIFIERS

20W Single IC parts set £6.50
S0W Bridge Amplitier parts set £8.90
L165V Power Amplifier IC, with data, £3.90

LM2917
EXPERIMENTER SET

Consists of LM2917 IC. special printed circuit board and
detaded instructions with data and circuits for eight
different projects to buid. Can be used to expernment
with the circuils in the ‘Next Great Little IC’ feature

{ETI,. December 1986)

LM2917 Experimenter Set £5.80

RUGGED
PLASTIC
CASE,

suitabie for mains conditioner
and mains controller

ONLY £1.35!

PECUL Opegs

Our best selling 1oniser kit s
now avallable with an elegant white case.

WHITE IONISER
PARTS SET ONLY £9.80!

Orders should be sent to Specialist Sermiconductors
at the address below including 60p towards postage

and packing. Please aliow up to 14 days for delivery.
There is no telephone service at the moment, but all
letters or requests for lists will be answered (at top
speed if you send SAEY)

ICONDUGHOL

FOUNDERS HOUSE REDBROOK MONMOUTH GWENT
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ovember was a remarkably active

month for all types of DX propaga-
tion. Sporadic-E was in abundance
considering the time of year, with
openings on many days, especially the
12th when the whole of Band | became
extremely active during the morning.

Meteor shower DX increased towards
the latter part of the month and there
were even instances of auroral activity in
Scotland on the 12th and 15th, with
identified signals from Norway and
Iceland.

A high pressure system over Europe
resulted in an intense trop opening on
the 29th and 30th which brought in
signals from as far away as Sweden on
UHF channels. All in all, it was quite a
pleasant month with lots to see.

DX-TV logs for November

This month we are featuring two logs.
The first has been sent in by Bob Brooks
of South Wirral and shows his successes
via sporadic-E.

2/11/86: Unidentified news programme
with letters ‘NRD’' at 1014; CST (Czech-
oslovakia) R1 with CST logo and feature
film between 1040 and 1129; ORF
(Austria) E2a showing the PM5544 test
pattern with ‘ORF FS1' identification.
6/11/86: NRK (Norway) E2 with prog-
ramme schedule at 0848.

7/11/86: RA[ (Italy) IAradiating the ‘RAI 1’
PM5544 test pattern at 0816.

12/11/86: TSS (Russia) R1 with the UEIT
electronic test pattern followed by the
0249 monoscopic test card at 0924,
unidentified programmes noted on R1
and R2 in SECAM colour.

19/11/86: TSS R1 showing the 0249 test
card at0857; CST R1withthe ‘RSKH' EZO
test pattern; SVT (Sweden) E2 with the
‘TV1 SVERIGE' PM5534 at 1452.
20/11/86: Unidentified programmes on
R1 at 1016; CST R1 with the ‘RS KH' EZO
test pattern at 1159.

24/11/86: CST R1 radiating the ‘RS KH’
EZO test pattern at 0834.

25/11/86: TVE (Spain) E3 and E4 in colour
between 1010 and 1035.

Our other log comes from Simon
Hamerin New Radnor (Powys)and shows
some of the stations received via
enhanced tropospheric conditions.
28/11/86: TDF -(France) Canal Plus on
channel L5.

29/11/86: RTL (Luxembourg) RTL+ on
channel E7 (Dudelange transmitter);
NOS1 (Netherlands) E4, 5, 6 and 7; TDF
Canal Plus L5, 6, 7, 8 and 10; BRT1
(Belgium) E10; RTBF1(Belgium) E3,8and
11; West Germany WDR1 (West-
deutsches Fernsehen) E9; TDF (tf1, A2
and FR3 networks) E22, 23, 25, 28, 34, 35,
37, 48, 53, 63.

30/11/86: NOS1E4,5,6,7,29,39,50, NOS2
E27,31,53,54: BRT1E10, 43; BRT2 E46, 62;
RTBF1 E3, 8, 11; RTBF2 E42; WDR1 E9;
West Germany NDR1 (Norddeutscher
Rundfunk) E53; NDR3 E53, 55, 57, West
Germany ZDF (Zweites Deutsches Fern-
sehen) E34, 35, 37; DR (Denmark) E7;
DFF1 (East Germany) E11, 12; TDF Canal
Plus L5, 6, 7, 8, 10; TDF (tf1, A2, FR3) E22,
23, 24, 25, 28, 37; RTE1 (Eire) channel F, H
and E29; RTE2 channel |, J and E33.
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Compiled by Keith Hamer and Garry Smith

Our thanks to Bob and Simon for
sending their DX-TV logs. We are always
pleased to hear from our readers, so why
not send in details of your successes?

Reception reports

lain Menzies of Aberdeen saw quite a
few signals via sporadic-E during the
month. The 2nd brought in Yugoslavia on
channels E3 and E4, while the 15th raised
Italian signals during the late afternoon
on channel {A. The most interesting
opening, however, occurred on the 12th
with intense activity from Russia on
channels R1 and R2. Two Russian test
cards were seen - the UEIT electro-
nically generated type and the rather
antiquated ‘0249’ monoscopic test card.
The opening also produced Iltalian
channel 1A DX and various Eastern
European FM radio transmissions
between 63MHz and 72MHz.

Tony Privett of Basingstoke has com-
mented on the scarcity of DX in his neck
of the woods during the past few weeks.
Even so, the recent high pressure over
Europe resulted in DX from Belgium,
France, West Germany, Luxembourg and
the Netherlands in Band [ll, with many
reasonable UHF signals as well.

Tony has queried an FuBK test card on
channel IA which he received during a
recent sporadic-E opening. This was
almost certainly ‘Radio-Tele-Uno' using
their distinctive electronic test card,
which in some respects resembles an
FuBK but it has a characteristic che-
quered band in the top part of the
pattern. If anyone knows the correct
name for this type of test card, which is
used extensively by many private sta-
tions throughout Italy and even
Denmark, please let us know.

The tropospheric opening at the end of
November generated lots of excitement
for Simon Hamer of New Radnor in
Powys. Despite his location he managed
to see East German transmissions on
channels E11 and E12 from Schwerin and
Sonneberg respectively. Of special
interest to Simon was reception of
Norddeutscher Rundfunk’s FuBK test
card which carried the identification
‘NDR3 HMBG'. This transmission was
noted on channels E53, E55 and E57.

Simon Bryant of Fareham in Surrey
discovered he'd received Sweden on
channe! E33 without knowing while he
was playing back a video recording of a
BBC2 programme transmitted earlier in

the day. The Swedish second network
‘TV2' logo could be clearly seen in the
background. The transmitter most likely
to have been received was Horby
situated in the southern tip of the
country. The outlet's ERP is 1000kW.

Other DX-TV signals noted by Simon
included many West German ZDF sta-
tions and NDR-1and NDR-3 programmes
on UHF from northern Germany. It goes
without saying that many Dutch transmit-
ters were also present. Another impor-
tant DX event for Simon was his first
amateur TV signal from G60OBK in
Ramsgate who, incidentally, was beam-
ing towards the Netherlands at the time.
Bands | and Il weren't quite so produc-
tive, although Danish transmissions from
Fyn on E3 and Sonderjylland (channel
E7) appeared during the opening.

S J Smith has written in from Danbury
in Essex with details about his latest DX
successes. He uses two Antiference
XG 14 aerials connected via masthead
amplifiers for groups A and C/D. The

" arrays are joined to produce wideband

coverage with adip ataround channel 40.
Although joining two aerials together in
this way isn’'t normally recommended, it
certainly seems to work in this particular
case.Notonly has he received numerous
British regional TV stations, but signals
have also come in from Belgium, France,
the Netherlands, West Germany and
Luxembourg. Many ATV stations have
also been logged.

The excellent tropospheric DX condit-
ions towards the end of November
produced a first for Ray Davies in
Happisburgh (Norfolk). While tuning at
the top end of the UHF band on the 30th,
he noted weakish line syncs. Ray was
using a Grundig colour receiver with
frequency synthesized tuning, and
adjustment revealed that the signal was
not a standard CCIR channel allocation.
It was, in fact, a system ‘M’ type, as used
in the USA or by the American Forces TV
stations in Europe. The signal came
through at high levels for most of the
afternoon and captions confirmed that
an American Forces outiet was being
received. The only high power station
operated by AFN-TV at the top end of the
band is Soesterburg in the Netherlands
on channel A80. This corresponds to a
vision frequency of 867.25MHz. The
sound and colour were absent since the
transmission was NTSC with 4.5MHz
sound spacing.
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One interesting observation was the
ability of Ray’'s set to detect the 60Hz
frame frequency component of the
signal and provide the application of the
necessary frame timebase correction
automatically. This is a feature of recent
timebase design.

Recognising 525-line signals

Most enthusiasts are a little puzzied
about what to expect should they be
lucky enough to receive a 525-line
system ‘M’ transmission. Adjustment of
the line-hold always springs to mind, but
in fact the line timebase frequencies are
very similar in the 525 and 625-line
systems due to the different field
frequencies which are used. At 525 lines
the line frequency is 15.750kHz which is
actually higher than the 625-line fre-
quency (15.625kHz). It is the frame
timebase where correction is usually
necessary, since the 525-line system ‘M’
standard is 60Hz, whereas on the 625-line
system it is 50Hz.

A 525-line signal can often be recog-
nised by the loss of frame sync on weak
signals. Sometimes the timebase will
lock without further adjustment of the
frame-hold control if the signal is strong.
There is, however, a noticeable feature
in-that the height is greatly reduced.
During the last sunspot peak between
1979 and 1980, signals from across the
Atlantic could be easily recognised.

American Forces network in Europe

Kevin Jackson has sentindetails about
the AFN-TV service which is centred at
SHAPE in Belgium. Transmissions are
vertically polarised and are beamed from
a 60 metre high antenna on channel 34.
The ERP is 1.5kW, with a special loop
towards Chievres Air Base near Ath
(@elgium) giving a maximum ERP in that
direction of 4.5kW. The American 525-
line system ‘M’ is used with NTSC colour.

All  programming originates from
Frankfurt in West Germany utilising
video tapes which are relayed to SHAPE
via microwave. Direct programmes from
the USA are relayed via satellite to
Frankfurt and then passed on to SHAPE.
The microwave network is expected to
be replaced by a satellite link from
Frankfurt in the near future.

AFN-TV Europe operates from 0600
GMT until 0200 the followingmorning. On
Friday and Saturday nights and also
evenings prior to American holidays,
AFN-TV broadcasts throughout the
night. During the four-hour break in
transmissions between 0200 and 0600,
AFN-TV radiates a colour bar pattern.

BBC TV on channel E6!

Duringthe troposphericopening atthe
end of the month, Tony Privett noted a
faint BBC transmission on channel E6.
This phenomenon has occurred during
other trop openings and Tony thinks that

it may be extraneous RF from the
distributed TV and radio system used ina
local hotel some half a mile away. Has
anyone else witnessed such an effect
overthisdistance during atrop opening?

Several years ago West German TV
signals used to appear roughly half-way
between channels E5 and E6 amid
intense openings. The frequency offset
was far too great for it to have been a
normal transmission channel. Because
many DX-TV enthusiasts reported this
effect, the possibility of instability and
cross-modulation being produced within
the DX receiver system was ruled out.
The leakage of RF from CATV systems on
the Continent was one suggestion, but if
anyone can comment on this subject
many readers will be grateful!

Strange reception in Majorca

Two unidentified signals were recently
noted in the Mallorcan capital, Palma.
Thefirstwas receivedin Band ill and was
picked up during a period of high
pressure, leading one to assume that it
was received via tropospheric propaga-
tion. The network was called ‘The Arts
Channel’and, although sound and colour
could not be resolved, programmes were
obviously in English due to on-screen
captions.

The second mystery reception in
Paima consisted of a colour bar test
pattern late at night on channel E11 or
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Fig 5 The Suawestfunk test card from the
Koblenz transmitter

Fig 3 American Forces Network programme
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DX-TV RECEPTION REPORTS

E12. The lower portion of the pattern was
blank and it incorporated the identifica-
tion ‘SRT 1’ or perhaps ‘SAT 1’ in small
white lettering. Again, reception
appeared to resemble a trop signal
which disappeared as soon as the
anticyclonic weather system moved
away.

Both TV services were received on a
JVC colour portable using the set’s
telescopic aerial. Please send any
information which you may have about
these services via R&EW.

Service information

Spain: TVE-1 (mainly on VHF) transmits
regional programmes for the following
areas: Andalucia, Aragon, Asturias,
Baleares (Balearic Islands), Cantabria,
Castilla-Leon, Galicia, Madrid, Murcia,
Navarra, Pais Vasco and Comunidad
Valenciana. Most begin at around 1330
local time, although some are broadcast
at 0825.

Despite the use of sample teletext
pages (called ‘Teletexto’) during the late
morning (which continue until the start
of regional transmissions), the GTE
colour test card is still radiated via the
TVE-1 network. There's only one snag -
you'll have to rise nice and early to see it.
It’s only shown just prior to the start of

‘Buenos dias’ (TVE's version of ‘Break-
fast Time'). The test card is also shown
for a few seconds after close-down,
which is normally around 0030 local time.

TVE-2 operates a national programme
(mainly on UHF), although regional
transmissions are aired in the Balearic
Islands.

The following private TV stations
operate in Spain: TVG in Galicia (studios
in Vigo, Coruna); ETB (Euskal Telebista)
from Bilbao; TV3 from Barcelona for the
Catalunya region. Televisio De Cata-
lunya programmes are relayed to the
Balearic Islands. The PM5534 test card is
used with the identification 'TV 3’ at the
topand ‘'TVDE CATALUNYA’inthe lower
black rectangle. Test card transmissions
are listed in programme schedules as
‘Auta Visual’, whereas TVE list these
periods as ‘Carte de ajuste’.

West Germany: Private TV stations are
planned to come into service in the very
near future. In fact, one is already on the
air with 1kW ERP on channe! E59 from
Munich. The service is known as ‘MGK'.

Hamburg is to have two channels for
private TV (these are expected to be E36
and E48). They will begin in 1988 and both
channeis will operate with ERP's of
about 10kW. Also due to startin 1988 is an
outlet for RIAS TV in Berlin, The channel

most likely to be used is E25 with an ERP
of between 50kW and 250kW.
Czechoslovakia: The first network FuBK
test card radiated by Ceskoslovenska
Televize now uses the identification
‘ODK 2' instead of ‘CST 01’. To slightly
confuse the issue, CST-2 uses the
identification ODK 1’ on its FuBK.
lceland: The state-owned television ser-
vice operated by Rikisutvarpid-Sjonvarp
(RUV) has started radiating programmes
on Thursdays. It's not so long ago that
RUV closed down for several weeks each
summer. Perhaps the extended hours of
broadcasting are due to the possible
threat from private stations in Iceland.

Teletext is being introduced by RUV,
but at the moment there are a few
technical problems such as the genera-
tion of certain characters. Some of the
strange Icelandic accents are difficult to
produce with existing technology. A new
private station has opened in Reykjavik.
It is known as ‘Stéd 2’ (Station 2) and
operates on channel E12 with an ERP of
20kW. The transmitting aerials them-
selves are mounted on the Vatnsendi
mast.

Our thanks to Gosta van der Linden
(Rotterdam) and the Benelux DX Club
(Netherlands) for supplying this month’s
service information.

BELLE VUE RADIO AND ELECTRONICS

SISALORA

MULTI-STANDARD
PAL/SECAM COLOUR
TELEVISION

£339.00

Salora Technology from Scandinavia introduces the very latest in design and
technology for their new compact portable Multi-standard TV. This receiver
incorporates virtually all the faciliies YOU need to suit your European/World-
wide travels — or for TV-DXing. The SALORA 15L30 is a 15" low consumption {35w)
full square tube {FST) high definition colour TV with SCART socket for Video/
Audio input & output, fully infra-red remote control with a 30 channel memory,
full coverage tuner (VHF, UHF + in between cable channels).

The basic 15L30 is offered with System | {for UK), System B/G {for Europe) and
System L (for France & Luxembourg) plus automatic PAUSECAM switching,
together with automatic sound switching between the various systems.

Extra facilities can include Video/Teletext; NTSC; 12/24DC volt operational
package. (SAE for detailed leaflet.}

As appointed Salora agents specialising in Muiti-standard TV/Video systems,
Aerial Techniques offer professional service with the backing of 20 years
experience in foreign TV reception. A wide and varied selection of Aerials,
Ampiifiers, Filters, Rotators, hardware and associated accessories are all shown
in our comprehensive Catalogue at 65p.

SALORA 15030 15" screen PAL/SECAM Multi-standard colour TV coverin{g;ssgys-
tems B/G/V/L with infra-red remote control unit .00

Teletext option package £69.95
12/24 voit DC portable/mobile option package £39.95
NTSC video input module option package £32.00

NB All options fit internally and either are automatic or remote control unit switching.
The above prices are inclusive of VAT, Carriage (fully insured) is £8.75 for
delivery to any mainland UK address, other areas and Eire p.o.a.

AERIAL TECHNIQUES provide a complete and comprehensive consultancy
service for ALL TV/FM queries and problems, for domestic. fringe and
BXing. (SAE with all enquiries please.}
ACCESS & VISA orders welcome.

e AERIAL TECHNIQUES

Delivery approx. 7-10 days

BARCLAYCARD
11, Kent Road, Parkstone, VISA

Poole, Dorset, BH12 2EH. Tel: 0202 738232.
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EXHIBITION

B!

by the Northern Amateur Radio Societies Association
in the

CENTRAL HALL '
BELLE VUE - MANCHESTER

9 on @
SUNDAY 15th MARCH 1987
Doors open at 11am

The North’s Premier Amateur Radio & Electronics Event -
FEATURES

+ Grand Raffle

+ Amateur Computer Stands

+ Club Stands

+ Restaurant & Bar
+ Play Area for Children
+ Attractions for Ladies

* Inter-Club Quiz
+ Bring & Buy Stall
+ RSGB Book Stall

+ RSGB Morse Tesis

Traders include
A R E Communications, Arrow Electronics, J Birkett, Brial
Services, Display Electronics, Chester Electronics, The
Computer Junk Shop, Greens Telecom, Harwood Trading,
Heatherlite Mobile Mics, R A Kent, Linkbrook Ltd, M & B Radio,
M G R Services, Marco Trading, Minicost Trading, New Cross
Radio, P L M Communications, Practical Wireless, Quartslab,R S
G B, Royd Electronics, S G S Electronics, Sandpipe
Communications, Scarab Systems, W H Westlake, Witec Ltd, TW

Wraith
BELLE VUE HAS AMPLE CAR PARKS
RADIO TALK-IN ON S22 and SU8

ADMISSION £1 (OAP's 50p, under 14's free) BY RAFFLE TICKET AND

EXHIBITION PLAN

ENTER AT REAR OF BELLE VUE - From Redgate Lane - OFF Hyde Road A57
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£2.20)

REGULATORS
LM317T Plastic T0220 variable ..
LM317 Metal ..
7812 Metal 12v 1A

7805/12/15/24 plastic
7905/12/15/24 plastic

CA3085 T099 Variable regulator .
LM338 SA variable

COMPUTER ICS

Used Eproms are erased and verified

27128-300nS ..New £3.50 10+ £2.60
2764 Intel/Fujitsu 300nS . . £2.50 Used £1.50
2716 EXEQPT £2 100+£1.50
1702 EPROM ex equip . ..£5.00
2732 EXEQPT £2.50
2114 EXEQPT 60p 4116 EX EQPT ... 70p
6264LP15 8K static ram £3.00
6116 -2 (TC5517AP-2) ...£1.50

POWER TRANSISTORS

2SC1520 sim BF259 3/£1100/£22
TIP141,142,147€1 ea, TIP112,125,42B. ... 2/£1.00
TIP35B £1.30 TIP35C ... £1.50
SE9302 100V 10A DARL SIM TIP121 2/£1.00
2N3055 Ex eqpt tested ... 4/£1.00
Plastic 3055 or 2955 equiv 50p.. 100/£35.00
2N3773 NPN 25A 160V £1.80 10/£16.00

DISPLAYS

Futaba 4 digit clock, fluorescent display 5-LT 16

.. £1.00

50p1000+ 16p
50p 1000+ 17p

Futaba 8 digit calculator, fluorescent display 9CT-
.. £1.50

£3.00
2/€£1.00

Large LCD Clock display 1" digits
7seg 0.3" display comm cathode

QUARTZ HALOGEN LAMPS
. £2.25
. £1.25

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

MISCELLANEOUS
12vrelay 2 pole c/o 6A contacts
ELECTRET MICROPHONE INSERT.
MODEM LINE TRANSFORMER

£1.50 100+£1 1k+50p
FX2243 POT CORE & BOBBIN. .£1.50
FX2243 POT CORE & BOBBIN.... 5/€1
Linear hall effect IC Micro switch no 51M RS

£2,50 100+£1.50

Cheap phono plugs

Ipole 12 way Rotary switch

Audio lcs LM380 LM386.

Coax plugs..

4x4 MEMBRA

INDUCTOR 20pH 1.5A.

COAX PLUGS

10,000uF 75v sprague 36D..

15,000 F 40v

NEW BRITISH TELECOM PLUG+ LEAD
1.25" Panel Fuseholders

MAINS ROCKER SWITCHES 6A SPST
STAINLESS STEEL HINGES 14.5” BY 1" OPEN £1.00

MAINS TRANSIENT SUPPRESSORS 245v .... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms

12v 1.2w small wire ended lamps fit AUDI/VW TR7
VOLVO SAAB... .

12v MES lamps ..

Large Heat shrunk sleeving pack.

PTFE sleeving pack asstd colours

250 mixed res diodes, zeners..

Mixed electrolytic caps ....

Stereo cass R/P head

KEYTRONICS

SHOP NOW CLOSED, MAIL ORDER ONLY
P.o. Box 634

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

ELECTRONIC COMPONENTS BOUGHT FOR CASH

Strain Gauges foil type poiyester backed 40ohms

PCB Mono head £1, Erase head

Thermal cut-outs 50, 77*, 85, 120'C

Thermal fuse 121°C 240v 15A

Vero pins fit0.1" Vero

TO220 Micas + bushes 10/50p ..

TO3 Micas + bushes

RELAYS 240v AC coil PCB mounting 2 pole

changeover£1 3polec/o...

Fig.8 mains cassette leads...

KYNAR wire wrapping wire 2oz reel.

PTFE min. screened cable

TOKIN MAINS RFI FILTER 250v 15A .

IEC Chassis plug/rfi filter 10A.

Mercury tilt switch small ...

Min. rotary sw. 4p c/o0 1/8” shaft ..

Thorn 9000 TV audio o/p stage

10m7 CERAMIC FILTER 50p

6m or 9m CERAMIC FITLER 50p ....

240v AC FAN 4.6" SQUARE NEW.

240/115v AC FAN 4.6 SQ. NEW

POTENTIOMETERS short spindie

2k5 10k 25K 1M Lin

500k {in 500k log fong spindle

40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.

... PAIR/£1.00

STICK-ON CABINET FEET ... 30/£1.00

TO3 TRANSISTOR COVERS.. ... 10/£1.00

TRANSISTOR MOUNTING PADS T05/T018 £3/1K

DIL REED RELAY 2 POLE N/O CONTACTS

ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS
£1.50 100+ €1

VOLTS AVAILABLE 10, 11, 12, 16, 24, 30, 33, 36, 43, 62,

68, 82.

RECTIFIERS
120v 35A stud
12FR4 00 12A 400v small stud
BY127 1200V 1.2A

BY254 800v 3A ...

BY255 1300v 3A ..

1A 800v bridge rectifie

4A 100V bridge
6A 100v bridge
10A 200v bridge

15A 100v bridge

25A 200v bridge £2.00 ea.
25A 400v bridge £2.50

SCRs

ACOV8FGM 800mA 400v TO-92 Triac
MCR72-6 400v..

35A 600v stud...

2N5061 800mA 60V T092...
TICV106D .8A 400v T0923/€1..
MEU21 Prog. unijunction

TRIACS diacs 25p

TXAL225 8A 400V 5mA gate 2/£1.00 100/£35.00

CONNECTORS {EX EQPT. price per pair)
Centronics 36way IDC plug £4 10+-£3.50
Centronics 36way IDC skt

Centronics 36way plug (solder type)

‘D' 9-way £1; 15-way £1.50; 25-way

37-way £2; 50-way £3.50; covers 50p ea

WIRE WOUND RESISTORS
W210rsim2.5W100FONEVALUEFOR

R47 1R02R02R7 3R95R0 12R 15R 18R 20R 27R 33R 36R
47R 120R 180R 200R 330R 390R 470R 560R 680R 820R
910R

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

RO05 (50milli-ohm) 1% 3watt

W22 or sim 6 watt 7 OF ONE VALUE for

R47 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for

.. 100/£20.00
100/£25.00

. £5.50 (£1.60)
.. £7.00 (£1.60)

...65p
...4/£1.50
. 10/£1.00
.. 8/£1.00
6/£1.00
...4/£1.00
3/£1.00
30p
.. £1.50
£1.50
10/£18.00

. 100/215 00
3/£1.00

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

R22 R47 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R
680R 1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for

R50 2R0 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815...

TIL81 T018 Photo transistor...
TIL38 Infrared LED

OPi12252 Opto isolator .

Photo diode 50p

MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12LDR...
LEDs RED 3mm or5mm 12/€1...
GREEN or YELLOW 3 or 5mm 10/€1
FLASHING RED 5mm 50p

DIODES

183740 Germanium

1N4004 or SD4 1A 300v .

1N5401 3A 100V

BA157 1A 400V Fast recovery

BA159 1A 1000V Fastrecovery .
SUB-MIN PRESETS horiz

1K, 4K7, 10K, 22K, 47K, 100k, 1M, 10M.

MULTI TURN PRESETS
10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

IC SOCKETS

6-pin 15/€1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
100/£12; 1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20,
1&/€100; 40-pin 30p; 16-pin 12/€1; 100/£6

Turned pin 40pin 60p, 14pin 25p

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF ... . 5for 50p
GREY larger type 2-25pF . 5for 50p
Solid state relays new 40A 250v AC ... £18.00

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
VARIAC 0 to 130v 6A new uncased...

POLYESTERIPOLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad..
100N 250V radial 10mm 100/€3 ..
2u2 160v rad 22mm

470n 250v AC X rated rad
33n/47n 250v AC X rated rad 15mm.
10n 250v AC X rated rad 10mm

100n 600V SPRAGUE axial 10/€1

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20°c
250R 1K2 50K 220K 1M4

BEAD TANTALUM CAPS
825V 47u 3V 12/81 100/£6.00
20220V 8/£1 100/£8.00

MONOLOTHIC CERAMIC CAPS
100/£6 1k/E40 10k/E300
100/£3.00

.100/£3.00

1HF 50V .. . 100/£14
10N 50v dil package 0.3” rad. £4/100... £35/1k

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

.. 100/€1.50
100/£2.00
.. 100/€3.00

.. 100/£3.50

.. 100/£10.00 (£1.50)
.. 4/€1.00
.10/€£1.00
.10/€£1.00

100/£6.00 (€1)

100N 50V axial Shortieads

10N 50V..

10/£30.00

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL
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RADIO & ELECTRONICS WORLD
BACK ISSUES

TO: Back Issues Department e Radio &
Electronics World e Sovereign House e
Brentwood e Essex ¢ CM14 4SE

PLEASE SUPPLY: (state month and year of issue/s required) NOTE:
Jan & Feb '82 and Dec '83 issues not available

s i i s it e i s ittt s e at £1.30 each

PAYMENT ENCLOSED:

Cheques should be made payable 10 Radio & Electronics World. Overseas payment by
International Money Order or credit card.

CREDIT CARD PAYMENT: BN [ ==

HEEE

BEEEEEEEERER

EXPIRY DATE [ [ /[ ]

SIGNATURE

CEODENTEEEEN
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Radio & Electronics World -

The communications and
electronics magazine

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

AVOID DISAPPOINTMENT
Place a regular order
with your newsagent

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

e e e — e e e . ces E—e E—e G G S e G e —

| NEWSAGENT ORDER FORM |
| Radio&. |
Electronics |

: To (name of newsagent)

The communications and electronics magazine

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

I Newstrade distributors: Argus Press Sales and Distribution I
Ltd, 12-18 Paul Street, London EC2A 4JS. Tel: 01-247 8233

TEL.
0438 351710

'AKD

Unit 5

Parsons Green Estate
Boulton Road
Stevenage

Herts SG1 4QG

MAIL ORDER DEPT.

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

]

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

WA1 WAVEMETER £24.95

‘[ f—— = ‘l“ Our Waveabsorption meter for
133111 F ' 2 Mire transmitters meets 4-
l.“——J - - @ t ] censing - rgrmnts  range
SO Wil .- A ! | 120Mhz to 450Mhz, very sensi-

tve, can also be used as field
strength meter within is range. Requires PP3 type banery (not

WE MOVED!!

£49.00

For the FRG 9600/365 our new
B J_E HF Conventer, connects to the
: Vi Mnal aerial socket, and powered di-
INTEN ST TR iL  rect from the 8 Volt o/p of the

FRG 9600. Tune from 100, tMhz
to 160Mhz, gives tuning range of 100Khz to 60Mhz, uses double
balanced mixer, with low pass filter on input

HFC1 :: CONVERTER

R

AT,
A

]

2

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(ﬁg} products.
Watch this space over the coming months.

GPA1 PRE-AMP £24.95

2 Mtre RF Pre-amp using
BF961 dual gate FET 18 db e
gain: Low naise, 2Mhz Band- ca & 8 AFYNRE
width SO 239 termination 25 S
watls through power. Failsafe

swilchin?, can be felt in line when not required, auto RF sensing
even ot 2 watt, can be factory tuned between 28-170Mlw,

AKD

|

A range of UHF notch filters {for inner anly} stocked at the following
trequencies: 435MHz {70cms) channel 36 {for radar blips), B46MHz
(RAF Boulmer intederence) can be factory tuned from 420MHz to
§90MHz. £6.75 each
To order quote RBFi/ followed by type.

HPF1
Low insention lass high pass filter with capacitive braid breaker for
use with UHF Tv, VIDEO & PRE-AMPS. £6.75 each

HPFS

High pass liter with transformer braid breaker. befter performance
than HPF! but the inseruion oss 1s a httle higher. 1-2db best for
severe problems for UHF only. £7.00 each

A range of notch fiters specifically tuned lor the Irequency of
interference on inner and outer bandwidth >1Mhz (2Mh2 above
100Mh2). VERY LOW INSERTION LOSS TYPICALLY <0.5db. Stocked
for the following frequencies: 14Mnz, 21Mhz, 275Mhz {CB), 23Mha,
50Mhz, 71Mhz 145Mhz. Also spot tuned at any frequency to
300Mhz. £6.75 each
To order quole TNF2/ and the frequency.

B8B1

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

supphed).  Can be supplied with BNC termination for other scanners # * Can also be tuned for 6-4 mirs &
A SELECTION OF OUR MOST POPULAR FILTERS {SEND SAE FOR FULL RANGE DATA SHEET)
RBF1 - TF2 IDEAL FOR CLUBS OR EMC GROUPS FOR

EVALUATION OF INDIVIDUAL

SITUATIONS

DK1 FILTER KIT

Kit of alf fiters in our range {11 in all} except for RBF1/846Mhz,
£41.70

WE ALSO STOCK TORROID RINGS (i £2.50 PER PAIR.

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 &

ALL OUR PROOUCTS CARRY THE USUAL 2 YEAR GUARANTEE

| ALSO AVAILABLE FROM LEADING ]
AMATEUR RADIO DEALERS
V E L Wagstaffe

Technical Adviser:

* EMC PROBLEMS «

PHONE OUR TECHNICAL HELPUNE ON THE ABOVE PHONE NO.
BETWEEN 10am & 12 NODN ANY WEEKDAY.

John Arastrong

J

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communications products

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 0BS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074

Amateur Radio. Business Radio. Radio Telephones. Sales. Service Accessories and antenna systems.

YAESU &/

k¢ THE TECHNICALLY ORIENTATED

RADIO COMMUNICATIONS
SPECIALISTS.
A WORLD FIRST FROM RWC LTD
YAESU FRG9600/RWC MK3 HF-UHF SERIES F3icomMm AM-7000

After many months of research and development RWC LTD are pleased to
announce their latest HF modification for the Yaesu FRG9600 which now
includes LF/HF/VHF/UHF coverage from 100kHz to 950MHz and improved ‘S’
Meter and a typical receiver =sensitivity now >2uV pD HF, >15uV
60-950MHz all @ 12dB SINAD. (Please contact us for detailed specifications).

We have fitted a High performance HF Front-End made for us by AKD. The
new HF section is fitted internally with switching circuits and a smali toggle
Switch on the rear apron to enable band change whereby the display changes
to read actual frequency (100kHz-60MHz). The standard S0239 antenna
connector has now been changed for an ‘N' connector for coverage from
60-90MHz and an S0239 connector fitted for HF coverage 100kHz-60MHz.
(UHF extended coverage is now standard as per our original MK2
modification up to 950MHz).

As an ‘N’ connector is now fitted to all RWC FRG9600s for VHF-UHF coverage
it is possible to use a wide-band discone antenna such as the ICOM AH7000
which is supplied with low-loss coaxial cable and ‘N’ connectors. A dipoie or
long-wire antenna can be used for HF coverage with very good results. This
facilitates use of two antennas for all bands.

All modifications are Fully Guaranteed for twelve months from date of
purchase/modification providing our modifications seals are unbroken.
© RWC LTD 1987

« We reserve the right to change specifications due to continuous
development and modification of this product.
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Ask the hundreds of FRG9600/RWC MK2 owners how pleased they are!
FRG9600 MK2 Model 60-950MHz 'N' connector @ £519.00 + £5.00 carriage.
(Modified unit only).

FRG9600 MK3 Model 100kHz-950MHz ‘N’ connector and S0239 for HF @
£625.00 + £5.00 carriage. (Modified unit only).

RWC Exclusive Base Station Complete HF-UHF Package FRG9600 MK3
Model, icom AH7000 ant, G5RV HF multiband, PA4C ac-13V dc adaptor,
inclusive carriage UK £725.00.

EXPORT & TRADE ENQUIRIES INVITED.
Tel: 021 421 8201 (24hr answerphone)
Telex: 334303 G TXAGWM

SUPER WIDEBAND
OMNIDIRECTIONAL ANTENNA
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SPECIFICATIONS

Frequency Coverage Receve . 25 to 1300MH2

Transmit . 50, 144, 430, 900, 1200MHz
banas

200 watts

50 ohms

Type N

tnput power rating
input impedance
Supplied connectors
Supplied coaxiat cable . 5D-2V {50 ohm)
Type of antenna Discone

Length 1.7 meters
Weight kg

icom AH7000 @ £82.50 (inc free carriage UK
mainiand).

YAESU/RWC FRG9600 Options.

PAA4C ac adaptor £16.50 inc post.

FIF232C RS232 computer interface @ £75.00
inc post.

Raycom GP900 900-950MHz 3dB, base statiol
ant @ £22.00 inc post.

AM-FM wide & narrow [F filters POA.

RWC 9600 MK2 owners HF mod @ £99.00 inc
carriage (send unit).

FRG9600 existing owners HF & UHF mod
100kHz-950MHz. Send unit carriage paid @
£129.00.

YAESU FRG9600 Service Manual (inc Cat
Prog) @ £12.50 inc post.

Raycom VHF-UHF Discone 60-600MHz SO239
connector @ £27.50 inc carriage.

RWC Modified Video Unit. 6.00MHz IF video
(modified from NTSC) @ £27.50 inc post.

PLEASE ASK FOR COLOUR BROCHURE & SPECIFICATIONS.
NEE
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On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy to

receive any similar items from readers

ARMS disarmed

In the November issue we
published an item on the
Amateur Radio Maintenance
Service (ARMS), aninsurance
scheme for radio equipment.

However, the company
recently contacted us con-
cerning some problems
which they have experienced
with the Post Office, causing
considerable inconvenience
to customers. After advertis-
ing in November and receiv-
ing no response whatsoever,
they became suspicious and
decidedto do atest posting to
the company address. Seven
days later, they had still
received nothing.

Enquiries at the Head Post
Office in Liverpool revealed
that all the company’'s mail
was being directed to the
Returned Letter branch in
error.

We therefore advise read-
ers who are still awaiting
replies to correspondence
with ARMS to contact them
again. We are assured that all
enquiries are normally dealt
with in a matter of days. Write
to: Amateur Radio Mainte-
nance Service, Freepost,
Ormskirk, Lancs L39 3AB.

High as a kite

A date for your diary is the
Chelmsford Amateur Radio
Society’s lecture on 3rd
March, entitled '‘Kite Anten-
nas' and due to be delivered
by Tony Gilbey G4YTG.

A regular club net takes
place on2m FM at 145.225MHz
and 10m SSB at 28.325MHz.
The times are 8.00pm for 2m
FM and 8.30pm for 10m SSB.

Further details of venue,
etc can be obtained from Roy
G3PMX and Eia G6HKM on
(0245) 360545.

Feedback

The Bury Radio Society
meets every Tuesday evening
at 8.00pm in the club room of
the Mosses Youth and Com-
munity Centre, Cecil Street,

Bury, North Yorkshire.

The society produces a
monthly journal, Feedback,
which is distributed to mem-
bers. It includes news, chat,
technical articles and con-
struction projects.

If you would like to find out
more about the society, con-
tact the Honorary Secretary,
M Sivieri G4ZTB, 47 Ramsay
Avenue, Bacup, Nr Manches-
ter, or tetephone (061 764)
5018.

QTI-TNA

After a successful year
working with QTI/-TNA, the
radio magazine for the blind,
Shirley Evans is moving on to
pastures new. Her position
has been filled by Janine
Gillingham.

Enquiries should now be
directed to Janine at 2 Cart-
mel Walk, North Anston, Shef-
field 831 7TU. Telephone
(0909) 566301,

BARTG awards

The RTTY awards currently
being sponsored by the Brit-
ish Amateur Radio Teleprin-
ter Group are as follows:

B Quarter Century Award
(QCA): For working/hearing
amateur radio stations in 25
different countries.

B Century Award: For work-
ing/hearing 100 different sta-
tions on the 144MHz band, or
50 different stations on the
432MHz band, or 10 different
stations on the 1296MHz
band. A different award is
available for each class-
ification.

B Members Award: For work-
ing/hearing at least 25 diffe-
rent BARTG members on any
band.

Full details of these awards
can be obtained from
BARTG's awards manager,
Ted Double G8CDW, 89 Lin-
den Gardens, Enfield, Mid-
dlesex EN1 4DX.

Ted has just published a
book entitled RTTY Awards,
which describes about 60

international awards and con-
tains a comprehensive prefix
and zone. |list. Enquiries
should go to P Adams G6LZB,
464 Whippendell Road, Wat-
ford, Herts WD1 7PT.

Secret squirrel

The March lecture at the
Bury Radio Society will be
‘3rd clandestine radio’, by
Gordon G3LEQ. The venue is
the Mosses Centre, Cecil,
Bury.

Further information can be
obtained from the secretary
at 36 Dovebank Road, Littie
Lever, Bolton, Lancs BL3 1DB.

Constructive

The Southgate Amateur
Radio Club has a talk lined up
for 12th March entitled ‘Build-
ing the PW Halford HF trans-
ceiver’, by Gunther Engel
G4MVF. This will be followed
by an informal evening on
26th March.

The venue is the Holy
Trinity Church Hall (Upper),
Green Lanes, Winchmore
Hill, London N21.

Down in Devon

The Tiverton Short Wave
Radio Club Mid Devon Rally is
to be held on 22nd March this
year.

The venue is the Pannier
Market, Tiverton, Devon, and

doors open at 10.00am. Talk-in -

will be on S22.

Enquiries should go to
G4TSW, PO Box 3, Tiverton,
Devon EX16 6RS.

Cables and connectors

A lecture entitled ‘Cables
and connectors’ will be pre-
sented to the South Bristol
Amateur Radio Club on 4th
March by Mark G4KUQ. For
those interested in the use of
computersin amateurradio, a
computer activity evening
will be held on the 18th of the
month.

The club meets every
Wednesday at the Whitchurch
Folk House, East Dundry
Road, Whitchurch, Bristol,
Avon BS14 OLN. Contact Len
Baker G4RZY on Whitchurch
834282 for details.

Aberdeen activity

The March schedule of the
Aberdeen Amateur Radio
Society kicks off with a junk
sale on 6th March, followed
on the 13th by an illustrated
talk from Stuart Cooper

GM4AFF on a ‘Portable
Meteor Scatter DXpedition’.

On 20th March ademonstra-
tion on amateur TV will be
given by Tony Thomasson
GMOGAT, followed on the
27th by the club’s regular
feature, Beginners’ Night.
Propagation will be the sub-
ject, presented by Findley
Baxter GM3VEY.

The club meets every Friday
at 7.30pm at 35 Thistle Lane,
Aberdeen. Further informa-
tion is available from Don
GM4GXD on (04676) 251.

Computer buffs

The latest issue of ACC-
umulator, the newsletter of
the Amateur Computer Club,
includes articles on ‘Adding a
programmable baud rate
generator’, 'Output expan-
sion’ and the Sinclair QL.

To join the ACC and obtain
copies of ACCumulator, send
£6.00 to the Membership
Secretary, Andy Leeder,
Church Farm, Stratton St
Michael, Norwich NR15 2QB.

Amstrad design

Vaughan Henderson
ZL1TGC, of Auckland, New
Zealand, has sent a version of
the Active Audio Filter
Design program featured in
the October 1986 issue, but
for the Amstrad rather than
the ZX Spectrum. He feels
that it may be of interest to
readers who are not too
familiar with programming in
Basic.

He says: ‘My version of the
program may prove a little
more ‘transportable’ than the
Spectrum one. For those
wishing to use it on other
home computers, the follow-
ing comments may be of
assistance. In line 70 a call to
an Amstrad machine code
routine is used to pause and
wait for a key to be pressed.
This could have been written
as:

70 A$—-INKEY$-"" THEN 70
‘In addition, the LOCATE
function is not used in all
versions of Basic. The
LOCATE as used by the
Amstrad positions the cursor
on the screen to the position
specified by the x and y co-
ordinates given in brackets
after the command. For exam-
ple, line 90 in the listing can
be replaced by:
90 PRINT: PRINT: PRINT:
PRINT:PRINT TAB (5) "Which
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filter ?” output to the Centronics
‘Since the Amstrad does parallel port on the Amstrad. 64@ PRINT: INFUT"Value of C1 (microfarads)";cl
not offer the COPY function This can be replaced with the 658 PRINT . .
used in the original program, ~command LPRINT on most | 5% FRINTZ INFUT Are these values correct®;Gs
this version is necessarily other versions of Basic. 2;:; éF gesy v R GsEy T PREN (S5
; YY" # GOTO &b
longer than G3VZM's to With these few changgs, 693 REM calculations
accommodate the hard copy theprogramshouldbe readily 766 cl=clkd. @BOG1
option. The PRINT#8, com- usable on most makes of 718 w=2XPIXf
mand used is required to home computer.’ 720 ri=((2%g)+1) / (wkcl)
738 r2=1/ (WKC1X(2+(1/9)))
748 c2=cl/g
753 c2=c2/3.0@OAD1
76 cl=cl/@.de0u0d1

14 REM Active Audio Filter Design by F. Houghton

G3IVIM from R%E.W.October 1986 77% REM print results to screen
20 REM This version, for the Amstradmpﬁg 783 CLS
~ 464/664/6128 by V.N.Henderson ZL1TGC. 799 LOCATE 5,S5:FRINT"HIGH PASS FILTER"

39 CLS: LOCATE 14,8: PRINT"ACTIVE FILTER DESIGN" 84@ PRINT:FPRINT"Cut off frequency (Hz)";+f
4@ LOCATE 13,9:PRINT STRINGS (23, “~") 81@% FRINT:FRINT"Gain (numeric) iq
5@ LOCATE 9,12: PRINT“FOR AUDIO FRERUENCIES" 82¢ PRINT:PRINT'C! (microfarads) "sct
&0 LOCATE 9,2@:PRINT"FPress any key to start" 873 FRINT:FRINT"CZ (microfarads) "ic2
7@ CALL &BB@b:’like inkeys, waits for key to be 849 PRINT:PRINT"RI (ohms) "art
a8 8[§§Sed 85 FRINT:PRINT"RZ (ohms) "ir2

86¥ PRINT: INPUT"Want hard copy (Y or N)";HCS

9@ LOCATE 5,5:PRINT"?h1Fh filter 7" . 87% IF HC$="Y" OR HC$="y" THEN 88% ELSE 9%
1233 LOCATE 5,7:EBINT" == LQW Fass N 8870 PRINT#8, "HIGH PASS FILTER DESIGNY
110 LOCATE S5,9:FRINT" H - High Fass 895 FRINTH8, :FRINTHB, "Cut off frequency (Hz)";f
120 LOCATE S5,11:PRINT" B - Band Pass" 979 FRINT#8, : PRINT#8, "Gain (numeric) "ig
=6 LOCAME 15,130 MIFUT (Enter hebter “ilEs 91@ FRINTH#B8,:FRINT#8,"C1 (microfarads) nict
14 IF L#="L" OR L#="1" THEN GOSUB 20¢ 925 PRINT“B’:PRINT“B,"CZ (mi ":
g 8 3 microfarads) H =4
BSif IF LSS - (O LS R NHEE 'GOSUS 50 93¢ FRINT#B, : FRINT#8, "R1 (ohms) nird
- s 3 L] ]
160 IF L#$="B" DR L#="b" THEN GOSUB 109 947 PRINT#8, : PRINTHS, "R2 (chms) nir2
173 CLS:1L.OCATE 1,8: INFUT"Want to design another 954 RETURN |
filter (Y or N)";AS 94 REM
180 IF AS="Y" DR A$="y" THEN GOTO 1@ 974 REM
19@ END 980 REM
20 REM Low pass filter design 99@ REM
213 CLS:LOCATE 12,5:FPRINT"LOW PASS FILTER" 1@ REM Band-pass filter design
22@ FRINT: INPUT"Cut off frequency (Hz)";f 1@1@ CLS:LOCATE 12,5:FPRINT"BAND PASS FILTER"
23% PRINT: INPUT"Gain (numerical, not dB)";g 120 PRINT: INFUT"Center frequency (Hz)";f
24@ PRINT: INFUT"Value of Ct! (microfarads)";cl 1338 PRINT: INPUT"Bandwidth (Hz)":b
25@0 PRINT 1943 PRINT: INFUT"Gain (numerical, not dB)"3g
26@ FRINT: INFUT"Are these values correct";Q$ 1058 PRINT: INFUT"Value of C1 (microfarads)“jct
270 IF Q$="Y" OR QG¢="y" THEN 290 1@63B PRINT: INFUT"Value of CZ (microfarads)";c2
280 GOTO 269 1373 PRINT: INFUT"Are these values correct";Qs
299 REM calculations 108@ IF Q$="Y" OR Q%="y" THEN 11d@¢
3B w=2XFIxf 139 GOTO 137
313 a=80R(2) 1104 REM calculations
S20 cl=clxd, doddm] 1114 ws2%PIxf
33 ri=a/(2%gxwxcl) 1123 q=f/b
340 r2=g%ri 1130 cli=cikxd, @do@dnt
350 r3=r2/(g+1) 1143 c2=c2k@, BO@B@a1
I6@ c2=(2%x(g+1)) Xct 115@ ri=q/ (gkwkcl)
3I7@ c2=c2/9. 3OO 1168 rZ=1/((qX(ci+c2) kW) ~(1/rt))
3I8@ cl=cl/d.303Bu1 1173 r3=(q/w)X((1/ct)+(1/c2))
399 REM print results to screen 1180 cl=c2/d.,@dsBdl
400 CLS 1199 cl=cl/¢. dopenl
419 LOCATE S,S:FRINT"LOW FASS FILTER" 120@ REM print results to screen
423 PRINT:PRINT"Cut off frequency (Hz)";+f 1219 CLS
47@ FRINT:FRINT"Gain (numeric) "9 122¢ LOCATE 5,5:PRINT"BAND-FPASS FILTER"
44@ PRINT:PRINT"C1 (microfarads) "icl 123¢ PRINT:PRINT"Center frequency (Hz) “;+
450 PRINT:PRINT"C2 (microfarads) "ic2 1124@ FPRINT:PRINT"Bandwidth (Hz) "ib
446 PRINT:PRINT"R1 (ohms) "sri 12%5¢ PRINT:PRINT“Gain (numeric) "“:q
47@ FRINT:FRINT"R2 (ohms) "ir2 1260 PRINT:FRINT"C1 (microfarads) "sct
481 PRINT:FPRINT"R3I (ohms) "ir3 127@ PRINT:PRINT"C2 (microfarads) "3c2
49@ FRINT: INFUT"Want hard copy (Y or N)";HC$ 1286 PRINT:FRINT"R1 (ohms) "irl
50@ IF HC#="Y" OR HC$="y" THEN S1¢& ELSE 593 129¢ PRINT:PRINT"R2 (ohms) "Bla2
519 FRINT#8, "LOW FASS FILTER DESIGN" 1241 PRINT:FRINT"RZ (ohms) "irx
S22 FRINTH#8,:PRINT#8, "Cut off frequency (Hz)";f 131¢ PRINT: INFUT"Want hard copy (Y or N) "3 HCS
538 PRINT#8,:FRINTH#8, "6ain (numeric) "1g 13238 IF HC$="Y" OR HCs="y" THEN 133@ ELSE 142
54 FPRINTH#8,:PRINT#8,"C1 (microfarads) REY- 133 PRINT#8, "BAND-PASS FILTER DESIGN"
55@ FRINT#8, :FRINT#8,"C2 (microfarads) Y2 12473 PRINT#8, :FRINT#8, "Center Frequency (Hz) "3
S6@ PRINT#8, :FPRINT#8, "Rt (ohms) ke i) 1359 PRINT#8,:FRINT#8, “Bandwidth (Hz) af
57@ FPRINT#8,:FRINT#8,"R2 (ohms) "ir2 12368 FPRINT#8, : FRINT#8, "Gain (numeric) ":gQ
581 PRINT#8, : PRINT#8, "RIZ (ohms) Y3 RS 1373 PRINT#8,:FRINT#8, “C1 (microfarads) “;cl
596 RETURN 1380 PRINTH#8, : FRINT#8, "C2 (microfarads) "ycz
638 REM High Fass filter design 139 PRINT#8, :FRINT#8,"R1 (ohms) T
b1 CLS:LOCATE 12,3:PRINT"HIGH PASS FILTER" 1403 FRINT#8, :FRINT#8, "RZ (chms) Yird
623 FRINT: INFUT"Cut off fregquency (Hz)";f 1413 FPRINT#8, :FRINT#8, "RZ (ochms) "sr3
633 PRINT: INPUT"Gain (numerical, not dB)"j3g 1423 RETURN
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m Rolis-Royce 535

G3RR

The Rolls Royce Amateur
Radio Club run regular Morse
classes every Monday night
and shack nights every 2nd
and 3rd Wednesday, both
starting at 7.30pm sharp.

In addition they are holding
amembers’ construction con-
test on 4th March and an
interclub games night on 1st
April. Both activities start at
8.00pm.

Meetings are held in the
Rolls Royce Sports and Social
Club, and further information
is available from the Hon Sec,
L Logan G4ILG, 19 Fenton
Avenue, Barnoldswich,
Colne, Lancashire BB8 6HB.

Calling all club secretaries!

We are always pleased to
receive news and details of
interesting meetings from
clubs and individuals.
However, to help us to prom-

ote your organisation or
event, please note the
following:

1) Typed press releases on A4
paper are much more legible
than scrawled notes on loo
paper, and are less prone to
misinterpretation.

2) Check that all the relevant
information concerning an
event is included, such as
venue (with full address and
directions if necessary), time
and date.

3) A contact address, such as
that of the club secretary, is
essential. Please give a full
postal address and phone
number if possible.

MW news

Medium and long wave
enthusiasts will be interested
in an informative and up-to-
date newsletter, Medium

Wave News, published by the
Medium Wave Circle.

It contains all the latest
news and views, reception
tips and feature articles.

For a free sample issue and
full subscription details send
a large stamped addressed
envelope to the MW Circle,
103 Foxhall Road, Ipswich,
Suffolk IP3 8J2Z.

Border Award

Following the success of
the Oswestry and District
ARC’s award for oper-
ators/SWLs, which began on
1st January 1986 and was
based on the county of Shrop-
shire and its border counties
using 144MHz and above, the
club has introduced another
award for the 10m-160m
bands. Bands and modes may
be mixed but all stations
worked/heard must be from
1st January 1987.

This time the border is
between England and Wales.
Claims are based on the
counties of: GW - Clwyd,
Powys, Gwent; G — Cheshire,
Shropshire, Hereford/Worc-
ester and Gloucestershire.

Applicants must work/hear
either a club member, the
club callsign (G4TTO) or any
special event station orga-
nised by the club, plus the
following: QTH UK (and Eire)
- 10 stations in each county;
other regions - 5 in each
county. Total required = 71
stations (UK) and 36 stations
(other regions).

To claim, send a list of log
entries, certified correct by 2
other amateurs or SWLs, giv-
ing date, callsign, frequency,
mode and county of each
station worked to Tony, PO
Box 6, Oswestry, Shropshire

e S e S

SY11 1Z2Z. The award costs
£1.75 or 10 IRCs.

Further details are avail-
able by sending an SAE to the
above address.

More than radio

The Dumfries and Galloway
Radio Amateur and Electro-
nics Club meets on the first
and third Mondays of the
month at 7.30pm in the
Cargenholm Hotel, New
Abbey Road, Dumfries. All
visitors are welcome.

Details of club activities are
available from John Young
GM6LYJ, 22 Hallmeadow
Place, Annan, Dumfriesshire
DG12 6BZ.

Think tank

The Sutton Coldfield Radio
Society has an item on its
March agenda entitled ‘Think
tank on your project’ on the
9th, where members are
invited to bring along ques-
tions. This is due to be
followed on the 23rd by the
society's annual junk sale.

The club’s regular venue is
the Sutton Coldfield Public
Library at the Sainsbury Cen-
tre in the West Midlands. New
members are welcome.

For further details contact
Mike Jones G4MFN QTHR.

BRES 144MHz award

This year’s Barking Radio
and Electronics Society
144MHz contest takes place
on 29th March from 13.00 to
17.00GMT.

Sections include: high
power — full legal limit; low
power — 20 watts PEP SSB
output or equivalent in other
modes; SWL. There are no
restrictions as to the number
of operators at each station,
which may be fixed, portable
or mobile.

The contest exchange
should consist of the normal
RST report, and the usual
three digit serial number
(starting at 001). In addition,
the county in which the sta-
tion is located should also be
sent.

Each completed contact
will score 1.point, but con-
tacts with G3XBF or G8XBF
score ten points. The final
score is the total contact
points multiplied by the num-
ber of counties. Each country

worked outside the UK
counts as an additional
county.

Unmarked duplicates will
be deducted at double the
claimed score. More than five
unmarked duplicates will
result in disqualification.

All entries should be on
RSGB VHF log sheets or
similar, and the column head-
ings should be: time, station

worked, RST/serial number
sent, RST/serial number
received and county

received. A separate check
list of counties worked should
also be included.

Entries should be sent to
BRS31976, 32 Wellington
Road, Rayleigh, Essex SS6
8EZ and must be postmarked
not later than 13th April 1987.

Awards will be made to the
winner and runner-up in each
section and also to the lead-
ing Essex station in each
section. The decision of the
committee of the Barking
Radio and Electronics Soci-
ety will be final.

Entrant’'s attention is
pointed towards rules 15 to 21
of the 1987 RSGB general
rules, which should be used
as a guide to the operation of
all competing stations.

Southgate action

The Southgate Amateur
Radio Club meets at the Holy
Trinity Church Hall (upper),
Green Lanes, Winchmore
Hill, London N21, for 7.45pm.

On the agenda for March
they have a talk entitied
‘Building the P W Halford HF
Transceiver’ on Thursday the
12th and an informal meeting
on the 26th. All visitors are
welcome.

For further information on
the club or its activities
contact: D CElson G4YLL, 200
Churchgate Road, Cheshunt,
Hertfordshire EN8 9EL.

Components fair

On Sunday 5th April, from
11am to 4.30pm, the Pontef-
ract and District ARS are
holding their Components
Fair for radio and electronics
enthusiasts. The event is tak-
ing place at the Carleton
Community Centre, Carleton,
Nr Pontefract, just off the A1
at Darrington.

All the usual attractions will
be there, including trade
stands, a bar and a bookstall.
Talk-in will be on S22.

For further information
contact Colin Mills,
telephone (0977) 43101.
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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

{

ur series of articles (see

the previous three
issues) providing information
on some of the Indonesian
transmitters operating on and
around the Tropical Bands
continues here with a review
of those within the frequency
limits 3803 to 4607.3.

RRI (Radio Republik
Indonesia) Gorontalo, in
Sulawesi (Celebes), is on

3803, the frequency being
variable. With a power of
10kW, it is scheduled from
2100 to 0100 (Sunday until
0500) and from 0830 to 1600.
From reports it would appear
that this channel alternates
with that of 3265. RR| Goron-
taliis rarely heard by Western
European DXers.

Listed on 3905 at 10kW but
actually logged on 3904.8, RRI
Banda Aceh in Sumatera
(Sumatra), is on the air from
2200 to 0200 (Sunday until
0500), from 0500 to 0800 and
from 1000 to 1600 varying up to
1805. The frequency is an
alternative to the more often
reported 4954.7. On 3905, AIR
(All India Radio) Dethi at
100kW effectively ensures
that the signals from RRI
Banda Aceh are not often
logged in our part of the
world.

More often reported by
DXers world-wide are the
transmissions  from  RRI
Semarang, Jawa (Java) on
3934.5. At 10kW, the schedule
is from 2200 to 0100 and from
0800 to around 1700.

RR! Denpasar in Bali car-
ries the Programa Regional
on 3945 from 2200 to 0100 and
from 1000 to 1600 (Sunday 0700
to 2100) with a power of 5kW.
Reportedly heard from 1915 to
2040 and with an English
programme from 2330 to 2400.
Needless to say it is only
occasionally heard here in
the UK - which is all the more
reason to keep trying.

Regional stations

Regional government sta-
tions, ie not RRI transmitters,
are to be found in the main
population centres and exist

to serve the Propinsi (Pro-

vince) or Daerah Istimewa
(Special District). These
regional stations, Radio

Pemerintah Daerah Tingat
Dua, are prefixed RPDTD (not
RRI) and are reported by
DXers as RPDTD or some-
times RPDT2.

Many differing station iden-
tifications are used by trans-
mitters in these networks,
that most often reported
being RPDTD. On occasions,
however, DXers living near to
Indonesia report RPDT2 as
Radio Khusus Pemerintah
Kabupaten Daerah Tingat
Dua, although the identifica-
tion sometimes omits Khusus
(Special) and Tingat, meaning
District. Municipal stations
providing a service to the
immediate locality identify as
Radio Khusus Pemerintah
Daerah followed by the loca-
tion, ie Radio Khusus Pemer-
intah Daerah Surabaya.

These regional capitals
with their attendant pro-
vinces and special districts
are as follows, the first named
being the capitals: Ambon,
Propinsi Maluku (Province
Moluccas); Banda Aceh,
Daerah Istimewa (Special
District) Aceh in Sumatra;
Bandung, Propinsi Jawa
(Java) Barat; Banjarmasin,
Propinsi Kalimantan (Bornea)
Selatan; Bengkilu, Propinsi
Bengkulu in Java; Denpassar,
Propinsi Bali; Jakarta, Daerah
Khusus-Jakarta Raya in Java,;

Jambi, Propinsi Jambi in
Sumatera (Sumatra);, Jaya-
pura, Propinsi Irian Jaya
(West Irian); Kupang,
Propinsi Nusa Tenggara
Timur (Timor); Mataram,
Propinsi Nusa Tenggare
Barat in Lumbok-Sumbawa;
Medan, Propinsi Sumatera
(Sumatra) Utara; Menado,
Propinsi Sulawesi (Celebes)
Utara; Padang, Propinsi

Sumatera Barat; Palankaraya,
Propinsi Kalamantan
neo) Tengah; Palembang,
Propinsi Sumatera Selatan;
Palu, Propinsi  Sulawesi
(Celebes) Tengah; Pekan-
baru, Propinsi Riaw in

(Bor- -

Sumatra; Pontianak, Propinsi
Kalimantan (Borneo) Timur;

Semerang, Propinsi Jawa
(Java) Timur,; Tanjung
Karang, Propinsi Lampung,

Ujung Pandang and Sulawesi
Selatan.

More Indonesians

Also on 3945 is RRI Ternate
in Propinsi Malaku (Moluc-
cas) from 2000 to 0030, 0300 to
0600 and from 0800 to 1500 with
a power of 1kW.

The 3946 channel, 3945
nominal, is occupied by RRI
Tanjungkarang in Sumatra
from where it is on the air
from 0800 to 1700 with a power
of 2.5kW. This one radiates in
parallel on 3394.9 on which
frequency it is regularly
reported by many DXers -
which is more than can be
said of 3946!

In Java, the rarely heard
1kW transmitter of RRI Bogor
operates from 2200 to 0100,
from 0400 to 0800 and from
1000 to 1605 on 3953, this
being a move from 3960.

RR! Palu in Celebes is on
3960 at 10kW operating from
2200 to 0100 and from 0900 to
1600. Although seldom heard
here in Western Europe, it is
often reported by listeners
residing elsewhere. On 3976
but varying to 3977.5 at times,
RRI Surabaya in Java is sche-
duled from 2200 to 0100 and
from 0900 to around 1605. With
a power of 10kW it is reported
more frequently by those
residing nearer to Indonesia
than UK listeners.

The 1kW RR! Manokwari in
Irian Jaya (West Irian) is
regularly heard by those local
to Indonesia but not, | might
add, in Europe. This is not
surprising - considering that
all Tropical Band transmitters
concentrate radiation in the
vertical direction, thereby
limiting the service area to a
maximum of 200km from the
transmitters, the low powers
of many reducing even this
small area. RRI Manokwari is
on the air from 2000 (Saturday,
Sunday and local holidays
from 2200) to 2400 (Saturday,

Sunday and on holidays to
0615), and from 1000 to 1400,
the frequency being 3986.

In  Kalimantan (Borneo),
RRI Pontianak is on the air
from 2200 to 0100 (Sunday
from 0100 to 0400), from 0400 to
0730 and from 0900 to sign-off
at 1520 or sometimes 1600.
With a power of 1kW and not
often reported, it is on 3995.

Alsoon 3995is RRI Tanjung-
karang in Sumatra. With a
power of 2.5kW, it is on the air
from 1630 to 2200 and like the
co-channel RRI Pontianak is
rarely reported in the SWL
press.

More often heard

Just slightly above 4000, on
4000.2 in fact, operates RRI
Kendari in Celebes. With a
power of 5kW it is on the air
from 2100 to 2400 and from
0900 to around 1515. Like RRI
Padang, see below, it is
regularly reported by DXers
world-wide, including some
in the UK - myself included.

RRI Padang in Sumatra on
4002.7 at 10kW is scheduled
from 2300 to 0130 and from
1000 to 1700.

AROUND THE DIAL

Look below and have a go!
Commencing with reports on
some African stations, con-
clusion is made by bringing to
mind a few of the more
difficult to receive transmis-
sions from other parts of the
world.

| AFRICA |
Cameroon

Radio Garoua, Garoua on
5010 at 0502, OM with a
newscast in English mainly of
local but with some inter-
national events. News bulle-
tins in English are timed at
0500, 1800 and at 2100. This
100kW transmitter carries the
Home Service mainly in local
vernaculars and French,
being scheduled from 0425 to
0800 (Sunday from 0630 to
0800) and from 1645 to 2315.

Egypt

Cairo on 17670 at 1306,

MARCH 1987

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 59



SHORT WAVE NEWS

songs and music in the Arabic
programme for Southern
Africa, scheduled daily from
1200 to 1900.

Liberia

ELWA (Eternal Love Win-
ning Africa) Monrovia on
11830 at 2028, when radiating
a USA taped religious prog-
ramme in the mid-West bible
belt hot gospel manner. This
English transmission to West
Africa is timed from 2015 to
2135.

Tunisia

Tunis on 7225 at 0559, OM
and YLs with songs, music in
the local style then OM with
the station identification and
a newscast during the Arabic
programme for Europe, which
is on the air from 0430 to 0700
and from 1700 to 2400.

Costa Rica

Radio Reloj, San José on
4832 at 0434, OM with a talk in
Spanish, some promos (prom-
otions) then back to the talk.
This 3kW transmitter is sche-
duled from 2200 to 1000 and is
heard and reported world-
wide, the frequency used
being mainly the reason for
its globular audience. San
José in West Central Costa
Ricais the capital and largest
city, being founded circa 1738.
it is the centre of economic,
political and social life of the
republic.

Brazil

Radio Nacional, Boa Vista
on 4875 at 0317, OM with
promos, the station iden-
tification and into a prog-
ramme of sambas. At 10kW,
this one is scheduled from
0900 to 0400, the closing time
of this Radiobras station
varying on occasions.

Radio Difusora Acreana,
Rio Branco on 4880 at 0249,
OM with announcements in
Portuguese followed by
songs and music in the local
style. The schedule is from
0900 to 0405, the power being
5kW.

Peru

Radio Eco, ‘La Estacion del
Amor’, Iquitos on 5010 at 0258,
OM with frequent announce-
ments interspersed  with
Andean pipe music then the
station identification in Span-

ish. Radio Eco operates from
1000to avariable sign-off time
around 0500.

R ST
China

Voice of the Strait, in Stan-
dard Chinese Hai-xia-zhi-
sheng guang-bo dian-ti,
Fuzhou on 2490 at 1543, YL
with a talk in Chinese, Haixia
1, the DXer’s term for the 1st
Programme, is in Standard
Chinese and Amoy to
offshore islands and Taiwan
from 1200 to 2400 with a power
of 50kW.

Xinjiang PBS, Urumgi on
4735 at 1530, OM with a talk in
the Uigher Home Service
timed from 1030 to 1730 and
from 2300 to 0230 with a power
of 50kW. For those interested,
the Chinese New Year is 13th
February.

India

AIR (All India Radio) Hyder-
abad on 4800 at 1543, OM with
an announcement in English
of plane take-off times from
New Delhi airport. Hyderabad
carries programmes mainly in
Indian languages but has
English newscasts at 0035,
1230, 1530 and at 1730. The
schedule is from 0025 to 0215
and from 1200 to 1741. The
power is 10kW.

AIR Calcutta on 4820 at
1631, OM with an announce-
ment in vernacular then
music in the Indian style. This
station is active from 0025 to
0210 and from 1230 to 1730 with
a power of 10kW. An English
news bulletin is timed at 0035.

Iraq

Baghdad on 11705 at 1851,
YL with a talk in the Arabic
programme for  Eastern
Europe scheduled from 1700
to 2400.

Israel

Kol Yisrael, Jerusalem on
11585 at 1335, USA pop
records and OM with
announcements in the Heb-
rew transmission for Western
Europe timed from 1200 to
1600 and from 1830 to 2315.

Nepal

Radio Nepal, Kathmandu on
5005 at 1639, OM and YL with a
duet in Nepali. Kathmandu is
on the air with the Home
Services 1 and 2 from 0015 to
0445, from 0715 to 1015 and

from 1145 to 1715 with a power
of 100kW. There are English
news bulletins at 0215 and at
1445, a Foreign Service trans-
mission in English from 1045
to1115and in Nepalifrom 1115
to 1145.

Pakistan

PBC Islamabad on 4780at
1505, OM with a news bulietin,
being a relay of the Peshewar
programme in Pushto timed
from 1300 to 1600. The power
is 100kW, the frequency being
subject to variation plus or
minus that shown here.

PBC Islamabad on 15605 at
1100, OM with the station
identification, schedule
information announcements
followed by a bulletin of local
news in English read at slow
speed. This newscast is timed
from 1100 to 1115.

Saudi Arabia

Riyadh on 11685 at 0520, OM
with a talk about World War i
in the Turkish programme to
South-East Europe sche-
duled from 0400 to 0555.

Syria

Damascus on 7455 at 2115,
OM with an anti-Israel talk
during the English presenta-
tion to North America, sche-
duied from 2110 to 2210.

Turkey

Ankara on 7215 at 2101, OM
and YL in English with alter-
nate news items on local
affairs and events. This Eng-
lish programme for Western
European consumption may
be heard daily from 2100 to
2150.

o MIRGRE -
Albania

Radio Tirana on 11985 at
1408, YL with a talk about
Albanian youth in an English
programme directed to East-
ern North America and timed
from 1400 to 1425.

Greece

The Voice of Greece, Thes-
salonika on 11595 at 1425,
songs together with some
local music in a Greek Home
Service programme  for
Europe scheduled from 1000
to 1730. Thessalonika,
formerly Salonika, is a city
and seaport in Macedonia at
the head of the Gulf of
Thermal, east of the Vardar
delta.

Voice of Unity on 11490 at
1532, OM with a harangue in
Pushto/Dari. The transmis-
sion is subjected to Soviet
jamming identifying in morse
as MP, the programme being
intended for an Afghan audi-
ence. Also logged in parallel
on 15685 but not jammed. Oh
dear!

[ NOW HEAR THESE |

RRI (Radio Republic
Indonesia) Banjarmasin in
Java on 3250 at 1520, YL with
songs in Indonesian together
with music in the local man-
ner. Sign-off without the
usual Indonesian closing
tune ‘Love Ambon’ at 1530.
With apower of 10kW, this one
is on the air from 2125 to 0100
and from 0830 to 1530 (Sunday
2300 to 0715 and from 0900 to
1530). An English programme
is timed from 0830 to 0900. The
power is 10kW.

RRI Banda Aceh in Sumatra
on 4955 at 1541, recitations
from the Holy Quran. This
Indonesian station operates
from 2300 to 0200 (Sunday
until 0600), from 0500 to 0800
and from 1000 to 1600 or
sometimes 1700 or 1805. This
channel is an alternative to
3905. The power is 10kW.

Dhaka, Bangladesh on a
variable 4890 at 1522, OM and
YL with songs and music in
the Bengali programme sche-
duled on this frequency from
1130 to 1715. The power is
100kW.

AIR Lucknow on 3205 at
1518, OM with a talk in
vernacular. Lucknow oper-
ates with a power of 10kW
from 0025 to 0215 and from
1215 (Sunday from 1100) to
1741. There are newscasts in
English at 0035, 1530 and at
1730. Lucknow is the capital of
Uttar Pradesh State and was
the capital of the Kingdom of
Dudh from 1775 to 1856, Dur-
ing the Indian Mutiny 1857-58,
sometimes termed the Sepoy
Rebellion, British troops suf-
fered a five month siege,
being eventually relieved by a
force under the command of
Sir Colin Campbell.

AIR Kurseong on 3355 at
1535, YL with a newscast in
English. At 10kW, Kurseong is
active from 1130 to 1741 with
English news bulletins at 1230
and 1530.
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from £185 + VAT.

and case.
from £295 + VAT.

The Archer 780 SHBC

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 /O &
memory extension cards.

The Bowman 68000 &SHBC

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

INSTALL YOUR

OWN SYSTEM
AND SAVE

“PASSIVE
INFRA-RED
INTRUDER
DETECTOR RP33”

.

12 metre detection
range

Size only

80 x 60 x 40mm.

.

* o

.

Switchable LED
indicator.

This advanced new intrusion
detector operates by detecting
the body heat of an intruger
moving within the detection fietd
The use of a dual etement pyroelectric
sensor means that changes in ambrent
temperatures are ignored. thus providing a
stable and retiable performance. Easily installed i a room
or hallway, the unit will provide effective detection of any
intrusion Operating from a 12V supply and consuming onty
15mA 1t is ideal for use with the CA 1382. CA 1250 or any
equivalent high quality control unt. Supplied with fult
instructions, #ts performance compares with detectors costing
more than twice the pnce.

ONLY
£23.95 + var

RiSCOMP LiMIiTED

Dept.- 73

51 Poppy Road,
Princes Risborough,
BUCKS. HP17 SDB
Tel: (084 44) 6326

N
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24 Detection zones.
Wide 85" coverage.

Order by ‘phone or mail
or call at our showroom
and see

UNITS ON DEMONSTRATION

Monday to Friday 9.00-5.00p.m
Saturday
Piease add 15°¢ VAT and 75p P&P to ail UK orders
Export no VAT - postage at cost

SECURITY

CA 1382
An advanced control
unit with automatic
loop testing.

* Fully automatic siren re-set

* Audibie entry/exit waming

= Alarm Sounded memory

* 2 separate ioop inputs + 24hr circuds
* Built-in efectronic siren

* Easiy installed fult instructions supplhed

This latest contral panet provides eftective
and rehiabie control for all types of secunty
nstallations. Its advanceg circuitry checks
the loop circuits every time it is swiiched on
preventing incomect operation Using a
simpie ‘on/off key switch. t s easily
operated by ail members of the family. in
addttion 1t provides 24 hr personal attack
protection. Housed in a steel case. it 15
supplied with fult operating nstructions

Only £44.95 +var

Available in kit form with fuily-buitt
electronics, £39.95 + V.A.T.

9.00-1.00p.m.

Digital Ultrasonic 2
Detector US 5063
only £13.95

- VAT

Individual Enclosure SC 5063
only £2.95 - var

500W Quartz Halogen
Floodlight FL 500

€1

only £14.95 +var

MODULES

ACCESSORIES
KITS

Infra-red System IR 1470

only £25.61 - va1

Control Unit CA 1250
Price £19.95 .
+ VAT

e
1erays toge:?
it

age
® Opecates with
switches pressure n.ms
asanior
* At tar
® Si1abiised oulput voltage
® 2 operating modes fu
alarm ant tampe: gni pan
achit
® Screw connectrors for ease of
nstatlation
* Separate relay
exiernai loads
® Test loop taciiity

Macts tor

Lighting Controller

0P 3570 |
only
£13.95 + var

[t i
S S bt s

LT agered by the o )

HW 1250 -
Enclosure &
fixings for
CA 1250
only £9.50 - var

S At aCtive Case s A
ise the
together with the appropats
Ndiators and key swile
Supplied with the necessary
mounting prilars and punched
ront panel the Sy ven g
professional appearance by a»
adnes.ve silk screened lahe
5:26 200 180 - 700mm

'SAMPLE OF
OUR WIDE RANGE
OF ACCESSORIES

AL 243 Automatc Light Switch
Switches 3A at 240V £430

VS 39 Vibraton Contact
€230

15128 Mnature 12V Siren
provaes 10000 output - £6.95

Q
SL!57 Sren Module €295

HS 588  5': Hom Speaker to
use with control unt suren module
elc 0625

P ——

Complete
systems
from only

£39.95

+ VAT

For full information of systems and
accessories, send or call for details.
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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. fee! free to use an
extra sheet of paper if there is not enough space on the order form. We witl

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.

DEADLINE AND CONDITIONS
Advertisements will be inserted in the first available issue on a fitst come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

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

B Unique offer: Yaesu FT290, FT790, Alinco
ELH230D, ELH730G, linear amps 30 watts each
2XMMB11s, all builtinto a portable mobile contest
console, ¢/w2sets nicads, flexiwhip, duplexer (for
full duplex operation). All necessary leads,
original packing etc. All vgc. Total cost in excess of
£950. Not to be missed bargain at £700, no offers!
Contact John G4SKU (not QTHR). Tel: (01) 837 0544
any time (answering machine if not in)

B Trio TR2500 2m h/held with dc-dc converter,
£150 ono, or exchange for VHF/UHF scanner or
Sony portable HF Rx ICF7600 or 2001. Please write,
no phone. J Young, 22 Halimeadow Place, Annan
DG12 6BZ

B8 Yaesu FT One, superb all-band HF multimode
Txcvr. All options fitted (except auto-keyer)
complete with MD1 base scanning mike. Offers
around £1,250. Jerry. Tel: (0529) 21327 after 9.30pm
B Sabtronics 8610A 600MHz digital frequency
counter, with manual, packing and nicads, nice
cond, £60. Dave Logan, 27 Shaw Street, Mottram,
near Hyde, Cheshire SK14 6LE. Tel: Mottram 62799
B Trio TS530SP transceiver, as new, current
mode!, £595. National HRO-M, power supply, 9
coils, very clean, £75. Hallicrafter S72 mains/
battery, 8 valves, gen coverage, £50. Echophone
commercial, 500kHz-30MHz, £45. McMichael 135
mains, 1934, £35. Ferranti UNA 1934 battery set, £25.
1938 GEC mains radio, £18. 1929 Rolls-Caydon
suitcase portabte, £35. 1928 Marconi portable, £20.
Large collection early radios for disposal or
exchange; want early crystal sets, wireless sets.
Also want TS930 for cash. Jim Taylor G4ERU, 5
Luther Road, Winton, Bournemouth. Tel: (0202)
510400

B 10amp 13.8V PSU, £25 (switch mode). Have 4, all
in good condition. Simon Mohan, 75 Pennine Road,
Giossop SK13 9UL

B Digital impedance meter ESI 251 plus instruc-
tion manual, unused, measures inductance, resist-
ance, capacitance and conductance, £145. Tel:
Brighton (0273) 738825 after 5.30pm, ask for
Graham

B Wayne Kerr CT53 8.9 to 300MHz RF sig jenny,
£25. Advance J1 audio jenny, 4 to 50kHz, £25, or £40
the pair. Fairly large so buyer collects. Datong PC1
shortwave to 2 metre converter (eg FT290 to short
wave receiver), £70, gwo. Eagle A7400 25 watts per
channel stereo amp, £30 (a bargain, or swap all
above for hi band or UHF FM PMR equip, WHY,
Motofones, Cambridges etc). Chris Barker, 52
Spode Street, Stoke on Trent, Staffs. Tel: (0782)
46570 any time

W Sharp GF-780D double deck tape hi-fi, detach-
able speakers, with search system, five band
equaliser, Dolby etc. As new, boxed, value £285,
exchange for FRG7700 receiver, must be in good
condition. Tel: 08357 314

B Goodman Audiom series speakers, 15 amps/15
ohms, no cabinet, £15 the pair. N Hooton, 2 Hazel
Mount Ave, Carnforth, Lancs. Tel: (0524) 733870
B Sony ultra-sophisticated digital synthesized
multiband radio with clock, ICF2001D. Under
guarantee, as new. Cost £350, accept £250 ono. Tel:
Stratford upon Avon (0789) 67915

B Scanner owners, | have photocopy of service
manuals for the following scanners: Tandy PRO30,
PRO31, PRO32, PR0O2021, and Thandar TC200
frequency counter, just send £5 + postage for
copy. | also have thousands of unpublished very
interesting UK frequency allocation books. Tel:
(0473) 85526

B Storno 2m Tx/Rx, approx 90 watts. Base unit for
wall mount with small control pane! for desk top,
buyer collects, £45. Mr Bede G8ZIT, 1 Dane
Common, Kedington, Suffolk CB9 7NU. Tel: (0440)
705216

B SX200scanner with AM/FM modes, covering 26-
88MHz, 108-180MHz, 380-514MHz. With Gemscan
antennaforindoor/outdoor use plus MPU, manual,
box, invgc, £160. Carriage a little extra. N Porter, 23
Calder Court, Britannia Rd, Surbiton, Surrey. Tel:
01-390 2650

B Shack clearance of valves, to suit all Tx/Rxs. Ex-
gov and civilian, UK and USA surplus equipment a
speciality, transmitting valves of all types. Some
pre-war civilian valves, most half list price: sae for
requirements or phone (0202) 680500 or (0202)
622051

B Trio2m and 70cm dual band mobile TW-4000A. 9
months old. Never mobile. Lack of interest reason
for sale, £325. P/ex video or satellite dish. Also Trio
2m slim mobile TM-201A, £195. Both mint condition.
Russ Pyne, 79 Highcroft Ave, Oadby, Leicester.
Tel: {0533) 715160, if out (0860) 520589

B8 Components: all new and unused, no longer
wanted. Include BC108s, NE555 {Cs, UA741 iCs, 8
and 14 pin sockets, IN4148 diodes, red LEDs
TL209s. A mixed bag £5.25 post free. | only have 5
bags. Electronic noise maker circuit makes gun,
laser, etc. 6 push-buttons, £5. Plastic bags, good
quality 5in wide, 7in deep, 100 £5. Praktica LLC
repair manual and exploded views of LTL, and
super TL models, £14. By post only. D Martin, 7
Griffin Crescent, Littlehampton, W Sussex

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 comptlete the order form at the end
ofthese ads, feel free to use an extra sheet
of paper if there is not enough space. We
will accept ads not on our order form. Send
to Radio & Electronics World, Classified
Ads, Sovereign House, Brentwood, Essex
CM14 4SE,

8 Sell or swap for radio receiver, good coverage,
all my TV test equip, scope, dual trace digital
multimeter, transistor tester, logic probe, voltage
tester, isolating transformer, books, component
box, 30 trays semiconductor spares, soldering iron
and stand, solder reel, other bits as well. Do not
want valve model in swap. Sale price £150 fot. Will
not split. Mr V Tedman, 40 Dixon Clark Court,
Canonbury Road, London N1 2UR. Tel: 01-359 8623
B Ralph Allen 6809 computer system with flex in
19in rack with full set of seven boards. Built-in
power supply, disc cable. Carter keyboard. Offers
over £400 or swap colour monitor/synthesizer/or-
gan or WHY. Maplin modem in new condition, £45.
Pair JPW hi-fi speakers, with stands if required,
£70. Small b/w monitor with 7in tube ex-equipment
(no information), £10. Mystery computer terminal
marked EFTT-1619 with built-in printer, £25. Toms,
212 Teignmouth Road, Torquay TQ1 4RX. Tel:
(0803) 35177

B Polaroid 800 b/w roll film camera with real
leather case (bellows and all). Beautifully made in
US about 25 years ago. With ‘auto’ adaptor, fiil-in
light, etc, good for collector/enthusiast, £50. Ken
Evans, Shelford Cottage, Redman's Lane, Melbury
Abbas, Shaftesbury, Dorset. Tel: Shaftesbury 3515
B Valves: brand new, boxed, Mazda, Mullard, etc.
G’teed. 6F23, 6F25, 6F26, 6F28, 6F29, 6LD20, 6L12,
6L19, 6/30L2, 10F1, 10LD11, 10P13, 10L14, 12ATS,
12Q7GT, 14K7, 20D1, 20D4, 20F2, 20L1, 30C1, 30C17,

30C18, 30F5, 30FL2, 30FL12, 30FL14, 30L1, 30L15,
30L17, 30P12, 30P16, 30PL1, 30PL13, B319, DF91,
DF96, DF97, DK91, DK92, DL91, DL92, DL93, DY86/7,
EB91, EBF80, EBF83, EBF89, only 50p each plus 55p
p&p per order. K Bailey, 40 Seymour Close, Selly
Park, Birmingham B29 7JD. Tel: (021) 472 3688

B Tandy Realistic radio receiver DX200L, covers
all bands to 30MHz, very good condition, nearly
new, hardly used, £75. Eddystone dual crystal
oscillator, freq 1 meg, 100kHz, exc condition,
complete PSU, £5. Mr R A Pears, 573 Pentregethin
Road, Ravenhill, Swansea SA5 5ET. Tel: (0792)
582941

B Magnetic Ysins studio tape, Ampex, Racal, EMI.
Six 7ins and six 10% (alum) reels. All recorded but
virtually new, £15. Collect or post from north
London. M Evans. Tel: (01) 886 3057

B Superstar 2000 AM, FM, USB, LSB, CW, KC shift
from 25.965MHz to 28.005MHz. Wiil convert to 10m,
£100 ono. Also have 13.8V 6 amp PSU, £15 ono.
Contact S Mohan, 75 Pennine Road, Glossop,
Derbys SK13 9UL

B FDK 2 metre FM mobile 74 whip gutter mount,
£100. FDK 70cm FM mobile % over % over % whip
gutter mount, £100. Icom, 202S SSB CW two metre
mobile portable rig, £130. lvan Howard, 40 Regent
St, Stotfold, Hitchin, Herts SG5 4EA. G2DUS,
QTHR. Tel: (0462) 730480

B Shure transistorized dynamic microphone,
model 526T, very good cond, with 4 pin plug, £38.
Tel: 01-660 5689

B Nato 2000 for conversion to 28MHz. 7700 Yaesu
0-30MHz with memory. Offers. Tel: (0283) 221870
B Hokushin HS HF5 5-band trap vertical plus
radial kit, loading coil, etc, £40 collected. W H
Ferguson, 9 Woodbine Tce, Hexham, Northumber-
land NE46 3LE )

B Trio TS530SP tcvr with mic, Lowe’s latest model
in mint condx. Never used, £575. Trio 2200GX 2m
portable, fully xtalled, with nicads, £75 ono. Must
sell. Stuart. Tel: (0740) 20100, County Durham

B Unused switch mode power supply. Advance 90
watt with case. 5V, 10 amp, plus 2 @ =12V, 1.5 amp,
£15. Advance 170 watt 5V 17 amp plus 2 @ 12V, 3.5
amp, £25. Also used BICC Boschert 180 watt of
similar rating, £9. Astec 8151 unused 5V, 12V, -12V,
-5V,£15. Small supply to power two disc drives and
fit in floppy cabinet, £8. Might swop any of above.
Control data, Y2height 80 or 40 track drive (double-
sided), with case, & cables for BBC, £75. Shugart
full height 40 track drive, £20. Hitachi 1.6Mbyte half
height drive for IBM AT, etc, uncased £80. BBC 64K
solidisk RAM board with 64K ROM slots. Also 5
discs of s/ware, £40. Lots of misc BBC bits & pieces.
Might swop. Tel: (0423) 872045 (Harrogate)

B Spectrum 128K computer plus several games
and new cassette recorder, sell for £140.00 ono or
exchange for general coverage (AM/USB/LSB) Rx
WHY. Mr R McKinnon, 9 Brandy Wells, Kings
Nympton, Umberleigh, Devon EX37 9SP

B Scanner AR2001 25MHz, 550MHz, never been
used, £50, no offers. Mr B Sheridan, 7 Hinton Rd,
Childswickham, Worcs. Tel: Broadway 858878

W Trio R1000 communications receiver, excellent
condition, £170. Tel: Chelmsford (0245) 324781

WANTED

B Service manual for W15U Pye Westminster,
original or photocopy, also April 1986 edition of
Ham Radio Today. Please write to Mr A Holmes, 61
Surtees St, Bishop Auckland, Co Durham DL147DJ
B Info on best method of increasing the FM
bandwidth (88-101MHz) of my Hacker Super
Sovereign SW/MW/LW/FM receiver. Phone or
write. All info acknowledged & postage refunded
etc (88-108MHz desired). Mr L J Barrow, 46 Tweeds
Muir Close, Fearnhead, Warrington, Cheshire
WA2 OEL. Tel: (0925) 823481
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B 2metre transceiver. Bill Doherty, 68 Shelbourne
Road, Ballsbridge, Dublin 4
# Yaesu FT77, FT707 or FT757GX. Must be mint
condition, sensible prices please. Also want 70cm
down to 2m converter, Microwave Modules
MMC432/144 or similar. Please phone Luton (0582)
36961 office hours, ask for Bob
B Radio-related software to suit Atari 800XL on
cassette or listings. Will buy or exchange. Patrick
Healy, 147 Otd Youghal Road, Dillons Cross, Cork,
Ireland
B Bremi digital frequency counter type 18150 or
similar. Fair price paid. G A Green, 44 The Roods,
" Warton, Carnforth, Lancs LA5 9QQ. Tel: (0524)
735296
® Swap Trio 9130, boxed, mint, for CBM64 or 128
word processor, will consider other systems if
offered. Cash adjustment if necessary. Must
include suitable printer. Dave Newman G4CGZ
QTHR. Tel: (01) 677 9309 after 7pm
B Yaesu YR901 morse teletype reader. also
instruction sheets for Codar PR-40 preselector
and U4324 Russian-made multimeter. Tel: Havant
483726
B Sord or CGL M5 computer spares, add-ons etc,
language modules, even games, any manuals
WHY? Mike. Tel: (0933) 56074
W HF Tx, 25 watts PEP minimum, tube unit, home-
made or converted (AM only), unit should be xtal
controtled and be able to operate between 4kHz
and’8kHz. PSU-inverter or mains or both. No 807
self-exciter types please, without ‘buffer stage’.
Money limited to DHSS ('Dole’). Write BBMS c/o
Caretaker, 185 Fleet Street, London EC4. Waiting
time no problem. Collection by arrangement
W 934MHz transceiver, working or not. Also
wanted PA board for Reftec. M J Hale, Briar
Cottage, Martltey Road, Lwr Broadheath, nr
Worcester. Tel: Worcs 641748
& 405-line TV! Wanted, any information which may
help in design and construction of a 625 to 405 line

standards converter for use as a signal source for
old TVs. if you are interested as well, and can heip
in this project, write to Andy Green, 8 Crescent
Drive, Hillview, Waterford, Ireland

W Belcom LS10ZL all-mode 10/11m transceiver
wanted. High price paid for a nice example. Tei:
(0241) 72273

B Satellite dish or complete station or video
recorder wanted to p/ex against my Trio 2m and
70cm dual band mobile TW-4000A. 9 months old.
Never mobile. Lack of interest reason for sale,
£325. Also Trio 2m slim mobile TM-201A, £195, both
mint condition. Russ Pyne, 79 Highcroft Ave,
Oadby, Leicester. Tel: (0533) 715160, if out (0860)
520589

B Commsreceiver, solid-state, mains up to 30MHz
if possible. Also ATU unit. Call Mel on Lichfield
(0543) 491320

B Good condition HF Rx, + UHF or VHF scanner.
Alsowanted: 2mreceiver in good workingorder.M
Maccuish, 3 Burnside Place, Millpark, Oban,
Argyll, Scotland PA34 4JZ. Tel: (0631) 65104

@ Circuit diagram or manual for AR88LF with
diversity, set modified for C6N. Piease state price.
Copy OK.John Chambers, 16 Littegarth, Leicester,
Leics LE2 6SJ

B VCR/VHS PAL B/G; PAL |: SECAM B/G: plus IF
adaptable SECAM L (eg, French system). |
understand that Nordmende had a mode! 103. This
model came out before their latest model, V-1035.
Can anyone give details as to where | can get hold
of this unit? Photocopy of catalogue with the 103
inside would be mostwelcome. Apartfromthat any
VCR-VHS with PAL/SECAM Europe plus the UK
system welcome. Letters only. Mike Evans, 120
Loughton Way, Buckhurst Hill, Essex 1G9 6AR

B Heathkit DX-40U original construction manual,
must be in good cond. Aiso any articles reg'd
building, modification and operation of this Tx.
Would also weicome any original unused parts and
spares. Fair price paid. SWM issues req'd. Dec

1983. May, June, July, Aug, Oct 1984. Feb, Aprii,
June 1985. March 1986. Again fair price paid, plus
postage, for good cond copies. M Thomas. Tel: 01-
551 4863, leave details etc, will contact

B TV small screen monochrome set, must have
multiband tuner, 5.5/6.0MHz sound facility and
take power from external batteries. Facility for
French system L receptionwould be preferable.
Tandy 5in set would be ideal. Cash waiting for the
right set. Phone lan, Lincoln (0522) 694134

®m Lindsley Hood/Hart low noise tape deck Kkit,
built or part-built. Ken Evan, Shetford Cottage,
Redman’'s Lane, Melbury Abbas, Shaftesbury,
Dorset. Tel: Shaftesbury 3515

B Top Band (160m) tevr, must have AM and CW at
least. Anything considered. Also wanted Kenwood
T-599S HF Tx. Any condition. Ring Peter G1TXI
QTHR on Norwich (0603) 748338

| Amstrad PC, PCB CAD, featured in this
magazine December '86. Advice please! Loads OK
and runs, but scrubs the screen when the line is
printed. Aiso does not reverse the board. Cassette
is available if necessary. Any advice would be
helpful as fingérs are wearing thin. Please any
takers. Dave Jackson, 15 Devon Walk, Cottemore,
Oakham, Leics LE15 7AP. Tel: Work (0572) 812241
ext 362/680

B TV for band 3 or any equipment for Binner
sporadic-E. Summerkamp TS788 DX 26-30, offer
£150. Phone (0283) 221870

B Pye PF1pocket-phones Rx or Tx. Any condition.
Spares also wanted, eg batteries, speakers, cases,
circuits, manuals, etc. Please write as | am on the
move. All letters answered. Simon Barnfather
G6UZV, 62 Normoss Road, Normoss, Bliackpool,
Lancashire FY3 OAL

B Lynx disc controller, without drive if possible.
Around £20. Disc drive manuals for TEAC,
Mitsubishi, NEC, etc. IBM or Clone motherboard
and hardware. Med res RGB monitor for BBC.
Might swop for drives. Tel: (0423) 872045

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 ...oooooniriniiiiiin s

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

] Wanted............... ot T, SR 3]

Name/Address
Postcode/Telephone

l

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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AGRIMOTORS

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

OPEN 6 DAYS 8-6 LUNCH 1-2pm
{SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
] 08053 200

A

G4 DXX

ETESON ELECTRONICS

158 Lower Green,
Poulton-le-Fylde, Blackpool
Tel: {(0253) 885107
Open: 9.30am - 12.30. 1.30 - 5.30 Closed Wed & Sun.
Electronic Component Specialists.

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

RF DEVICES AT ROCK
BOTTOM PRICES!

Nobody beats us!

Over 30,000 RF devices at 'ow prices
REPLACEMENT RF TRANSISTORS

MRF454 HF/SSB 80W £18.20
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
28C1969 HF/SSB 18W £2.50
25C2043/1307 HF 16W £2.00
285C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £36.00
M57712/SAV7 VHF/FM 25W £39.00
M57713/SAV8 VHF/SSB 15W £39.00
M57716/SAU4 UHF/SSB 15W  £49.00
M57719 VHF/PMR 15W £29.00
M57727 VHF/SSB 38W £45.00
M57749/SAU11934/FM 7W £29.00

Send £1.00 p&p and SAE for full list
All prices inc. VAT
Many Ic’s and other types in stock

RAYCOM LTD
DEPT RE 584 HAGLEY RD WEST

QUINTON BIRMINGHAM
B68 0BS
021 421 8201-3
= (24hr answer phone)

8
COILS AND CHOKES

PREVIOUSLY MADE BY
DENCO SAE PRICE LIST

8 BRUNEL UNITS, BRUNEL
ROAD, GORSE LANE IND
ESTATE, CLACTON, ESSEX
CO15 4LU.

TEL: (0255) 424152
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Video Electronics

For Icom, Dray, Wells, DAIWA, Datong. N934 MHz
equipment, logbooks,
rotators, cable, etc.
OPEN 9-5pm, Closed Wednesdays
141 Lancaster Road, Morecombe, Lancashire LA4 5QJ

Phone: (0524) 418873 EN

*MICROCOMPUTERS
* PERIPHERALS
*INSTRUMENTATION

For fastest, best CASH offer, phone

COMPUTER APPRECIATION
Canterbury (0227) 470512
Telex: 966134

JAPANESE Ic’s (PART OF OUR RANGE)

AN301 £3.50. AN7140 £2 20. AN7145 £195 AN7146 £220. BA532 £1.60.
BA536 £2.40. HA1377 £2 20. HA1398 £2.75, HA13001 £2.95, LA4460 £1.80,
LA4451 £1.80, LA4507 £4.25 LC7137 £2.75. M51515 £2.50, M51517 £2 80,
MB3705 £1.80, MB3712 £1,50, MB3722 £3.50. MB3730 £2.50. MB3731 £3.50,
MB3756 £2.60, MB8719 £3.85. STK461 £7.50, STK463 £3.40, TA7205AP
£1.00. TA7222AP £1.30. TA7229 £3.25, TA7240 £2.95, TA7607 £2 95 TA7614
€275 TA7628 €295 TA7640 £1.75, UPC575 £1.00. UPC1001 £2.20.
UPC1031 £1.95, UPC1158 95p, UPC1181 £1.10, UPC1182 £1.10, UPC1185
£2.50. UPC1188 £2.75. UPC1230 £2.50. UPC1277 £2 75, UPC 1365 £3.60.
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
T POWELL 16 PADDINGTON GREEN LONDON W2 1LG
OPEN MON-FRI 10AM-5PM, SAT 8AM-12 NOON.
TELEPHONE: 01 723 9246
ACCESSVISA. TELEPHONE ORDERS ACCEPTED OVER £5.00

GROSVENOR
SOFTWARE (G4BMK)

AX25 Packet Radio
Dragon 32/64 and Tandy Color
A breakthrough in Packet Radio ~ AX25 stand-aione
software in ROM cartridge, ptus a built VHF 1200 Baud
modem for just £99!
Full AX25 implementation with up to 6 simultaneous
connections, optional beacon, and digipeater
operation. HF kit available soon. Send an SAE for full
details of this and RTTY CW SSTV and AMTOR.
2 8eacon Close, Seaford,
East Sussex BN25 2JZ
Tel: (0323) 893378

Radio& .
Electronics

The communications and efectronics magazine Wor d

BEAM VIDEO
Throughout the house on Channel 36.
Price £10.50 + P&P 50p. Phone for leaflet:
Electronic Mailorder A
62 Bridge Street, Ramsbottom
Lancs BLO 9AG
Tel: 070682-3036 (24hrs)

=y =

This method of advertising is available in
multiples of a single column centimetres —
(minimum 2cms). Copy can be changed
every month.

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

[ N N AN ..
Bl RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM

i TO:
i

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

i PLEASE RESERVE ... centimetres by........... columns
] FOR A PERIOD OF 1 issue.....[] 3issues....
B COPY enciosed......[J to fotiow.......[]

] 6issues....[] 12issues..... O

Cheques should be made payable to

Radio & Electronics World. Overseas
l PAYMENT ENCLOSED: ........ l E _— __—I_l payr‘nents by Intelmatlonal Money Order +

[(TTT]

l Credit Card

] CHARGE TO MY ACCOUNT....[] CREDIT CARD
 COMPANY

B ADDRESS
B SIGNATURE
[ |
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MARCH 1987



Telephone
the advertising
department on:
0277 219876
for details

; 2 METRE
COLLINEAR
UVRAL X2 % over %

An omn: directional antenna
giving low angle radiation. The
ideal base station vertical.
Ruggedly constructed for long life.

Technical Specification

Gain 6 d8

had Impedance - 50 Ohms

“‘ Max Power - 100 Watts

| Length = 3.14 metres
SWR 144 10 146Mhz - Less than 1.5
Wind Loading - 4.6 Kgf at 100mph
Weight - 1.2 Kgs
Mounting Diameter - 25mm

Termination :- Free ‘N’ Socket

Send cheque or postal order for
£29.95 plus £2.50 postage to:

BUCKLEYS (UVRAL) LTD.,
BETA WORKS,
RANGE ROAD,

HYTHE, KENT CT21 6HG

Tel. No. (0303) 60127/60128

SERVICE MANUALS

Any Music System, Mono TV
Any Amateur Radio, Colour TV
Any Video Recorder,

State Make/Model/Type with order.
LSAE enquiries

MAURITRON (REW)
8 Cherry Tree Road, Chinnor, Oxon 0X9 4QY

G.W.M.RADIO LTD.

40/42 PORTLAND ROAD, WORTRING, SUSSEX

Tel: 0903 34897
Eddystone EC1838/1 (Marconi Marine Atlantic)
digital readout 1.5 to 3MHz in 5 ranges USB/AM
solid state 115/230AV AC supply, 19 inch rack
mount, unused condition quantity available £380
inc p&p. Also Nebula EC958. Pacific EC1837 and
Apollo receivers in stock, Many interesting items
for callers. VG electronics teletext - calibrated
distortion unit 1033. Teletext decoding margin
meter type VGE 1035. Teletext generator. “Trend’
Telegraph plus data generator message
generator No 1A “Trend" Data Transmission test
set No 1-8. Open to inspection and reasonable
offer.

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

SWG 1ib 8oz 40z 202
81034 3.63 209 110 0.88

35 t0 39 3.82 2.3 1.27 0.93

40 t0 43 6.00 320 225 1.61

44 10 47 8.67 5.80 349 2.75

48 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 9.09 5.20 2.93 1.97
TINNED COPPER WIRE

14 t0 30 3.97 241 1.39 0.94
Fluxcore

Solider 5.90 3.25 1.82 0.94

Please add 15% VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire.
Dealer enquiries welcome.

QUALITY WALKIE TALKIES — NOW REDUCED

These private.
transistors. Each unit fequire 1 x PP3 battery (not supplied)
(normally £31.49), 4BHrs delivery from

XENON (DEPT R&EWS),
24 WHARNCLIFFE STREET, BARNSLEY, YORKSHIRE

long range walkie talkies use the latest
superregenerative circuit technology using 8 high quality

Complete satisfaction or refund Only £24.99 (pair) delivered

Falcon IjlY

{24p stamp) (Overseas US $2 bill)
(Europe - 2 International reply coupons)

SYSTEM DESIGNS (Total Kits): Focal,

Celestion, Coles, Peerless, Seas, Siare,
Scanspeak, etc Also Group/Disco Units

CROSSOVER NETWORKS — Active &
Passive Components, Accessories etc
Expert advice via our enquiry service.

Dept RE, Tabor House, Mulbarton,

(Proprietors: Falcon Acoustics Ltd)

‘The Trade Mark No 954788 Class 9
consisting of the work ‘SENCOR’ and
registered in respect of ‘Tape recorders,
radio receiving sets, record players and
television apparatus’ was assigned on 30
June 1986
by Sencor AG (Sencor SA) (Sencor Ltd) of
Weinbergstrasse 95, Zurich 6 to

ITO Incorporated of
New Atago Building 8F, No 4-9, 2-chome,
Atago, Minato-ku, 105 Tokyo, Japan

WITHOUT THE GOODWILL OF THE
BUSINESS IN THE GOODS FOR WHICH
THE TRADE MARK IS REGISTERED.’

S

DIV SPEAKERS

= Send for our FREE price list
PL16 all we ask is alarge SAE

KEF Constructor Series, etc
DRIVE UNITS Focal, KEF, Audax,

TURN YOUR SURPLUS

IC’s TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0945 584188
Est Over 10 years

ELEKTOR/KEF PL301
Units, Networks & Components

Full details from

FALCON ELECTRONICS
Norfolk NR14 8JT

COUNTY

GUIDE

RATES

BOXES ad sizes

20mm x 59mm single
40mm x 59mm double

Total
prepayment
rates

6 issues
£88.00
£176.00

3 issues
£47.00
£94.00

Ad space
single
double

12 issues
£158.00
£316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM
TO: Radio & Electronics World - Sovereign House - Brentwood - Essex

print your copy here

CM14 4SE - England - (0277) 219876

PROFESSIONAL
ELECTRONICS TECHNICIANS

Short re-training courses (3 week)

VCR SERVICING
MICROCOMPUTER 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

Also part-time & evening courses BTEC ONC and HNC
awards or professional institutions examinations.
BRITISH COMPUTER SOCIETY Part 1 (AMBCS}
ENGINEERING COUNCIL Part 1 (C.Eng.)

The LONDON ELECTRONICS COLLEGE Dept REW
Brompton Institute
Penywern Road, London SW5 9SU
Tel: 01-373 8721 PRESTEL*2115495

MARCH 1987

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3.
Double County Guide 3.

PAYMENT ENCLOSED E]

..£47.00.] 6.......£88.00..[]

6.....£176.00..]

[
L1

Cheques should be made payable to Radio and
Electronics World. Overseas payments by Internatio-
nal Money Order

Conditions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our

standard conaitions, available on request.
Registered No 2307667 (England)

L
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ADVERTISING RATES & INFORMATION

) Y N Al RO series rates for consecutive tnsertions
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
61 x 90 Yepage £91 00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Ya page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475 00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates ) ]
COLOUR AD R TEs 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 Outside back cover 20% extra. inside cOvers 10% extra
sPEcIAL PoslTIoNs Bleed 10% extra [Bleed area = 307 x 220]
Facing Matter: 15% extra
m i i i
issue colour & mono proof ad mono no proof and small ad mono artwork on sale thurs
APTBT i e s oo oy s 12Feb87........ ...18Feb87 ... ...20Feb87..
May87.......... 12Mar87. . A8Mar87 . ....20Mar87 ..
Jung7... 16 Apr87 ..22Apr87.. ... 24 Apr87... ....14 May 87
July87.. .14May87 .. 20May87.. ...22May87 11Jun87.....

CONDITIONS & INFORMATION

SERIES RATES

Series rates also apply when larger or additional
space to that initially booked 1s taken

An ad of at teast the minimum space must appear
in consecutive issues to qualify for series rates
Previous copy wil! automatically be repeated it no
further copy is received

A ‘hold ad’ is acceptabie for maintaiming your
senes rate contract. This will automatically be
nserted it no further copy is recetved

Display Ad and Small Ad series rate
contracts are not interchangeable

i1 serses rate contract 1s cancelied. the advertiser
will be habie to pay the unearned series discount
already taken

COPY

Except for County Guides copy may be changed
monthly

No additional charges for typesetting or tustra-
tions (except for colour separations)

For tllustrations just send photograph or artwork
Cotour Ad rates do not include the cost of
separations

Printed — web-otfset

PAYMENT

Above rates exclude VAT

All single nsertion ads are accepted on a pre-
payment basis only, unless an account (s held
Accounts will be opened forseries rate advertisers
subject to satistactory credit references
Accounts are strictly net and must be settied by
publication date

FOR FURTHER INFORMATION CONTACT

Overseas payments by International Money Order
Commission to approved advertising agencies 1s
0%

CONDITIONS

10% discount 1f advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only

Ads accepted subject to our standard conditions,
available on request

Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE

(0277) 219876

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

MARCH 1987




Bk £1 BAKERS DOZEN PACKS
Price per pack is £1.00.* Order 12 you
may choose another free. Items
marked {sh) are not new but
guaranteed ok.

1. 5- 13 amp ring main junction boxes

2. 5- 13 amp ring main spur boxes

4. 5 - surface mounting

5 3 - electrical switches, white flush mounting

7. 4 - in flex ling switches with neans

9 2 - mains trafsformers with 6V 1A secondaries

10. 2 - mamns transformers with 12V A secondaries

11. 1 - extension speaker cabinet for bz speaker

13 12 - glass reed switches

17, 2 - ultrasenic transmitters and 2 receivers with circuit

19 2 - light dependent resistors

25 4 - water switches - 6p 2 way, 4p 3 way, 2p 6 way, 2p 5 way, 1p
12 way small one held fixing and good Jength & spindle your chaice

28. 1 - 6 digit counter mans voltage

30. 2 - Nicad battery chargers

31. 1 - key switch with key

33. 2 - aerosol cans of ICl Dry Lubricant

34 96 - 1 metre lengths colour-coded connecting wire

39. 1 - long and medium wave tuner kit

41. 8 - rocker switch 10 amp mains SPST

45. 1 - 24 hour time switch mains operated {s.h.}

49. 10 - neon valves - make good night lights

50. 2 - 12V DC or 24V AC, 3 CO relays

51, 1-12V 2 CO miniature relay very sensitive

52 1 -12V 4 CO miniature relay

54. 10 - rows of 32 gold plated IC sockets {total 320 sockets)

55. 1 - locking mechanism with 2 keys

56. 1 - miniature uniselector with circuit for electric jigsaw puzzle

60 5 - ferrite rods 4” x 5/16” diameter aerials

61. 4 - ferrite slab aerials with L & M wave coils

63. 1 - Mullard thyristor trigger module

66. 1 - magnetic brake - stops rotation instantly

67. 1 - low pressure 3 level switch can be mouth operated

69. 2 - 25 watt pots 8 chm

70. 2 - 25 watt pots 1000 ohm

71. 4 — wire wound pots — 18, 33, 50 and 100 ohm your choice

77. 1 - time reminder adjustable 1-60 mins cluckwork

85. 1 - mains shaded pole motor 2” stack - I shaft

89. 1 - mains motor with gear box 1 rev per 24 hours

91. 2 - mains motors with gear box 16 rpm

96. 1 - thermostat for fridge

98. 1 - motorised stud switch {sh.)

101. 1 - 25 hours delay switch

103. 1 - mains power supply unit -~ 6V DC

104. 1 - mains power supply unit ~ 45V DC

107. 1 - 5” speaker size radio cabinet with handle

112. 1 - heating pad 200 watts mains

114 1 - 1W amplifier Mullard 1172

115. 1 - wall mounting thermostat 24V

118. 1 - teak effect extension 5” speaker cahinet

120. 2 - p.c boards with 2 amp full wave and 17 other recs

121. 4 - push push switches for table lamps etc

122. 10 - mtrs twin screened flex white p.v.c. outer

124 25 - clear plastic lenses 13 diameter

127. 4 - pilot bulb lamp metal chp on type

128 10 - very fine drills for pcbs etc.

129. 4 - extra thin screw drivers for instruments

132 2 - plastic boxes with windows, ideal for interrupted beam switch

134. 10 - model arcraft motor - require no on/off switch, just spin to

start

137. 1 - 65" 4 ohm 10 watt speaker

142 10 - 4 BA spanners 1 end open, other end closed

145 2 - 4 reed refay kits 3V coil normally open or /o if magnets added

146 20 - pilot bulbs 6.5V.3A Philips

154. 1 - 12V drip proof relay - ideal for car jobs

155. 3 — varicap push button tuners with knobs

169 4 - short wave air spaced trimmers 2-30f

172. 10°- 12V 6W hulbs Philips me.s

178. 3 - oblong amber indicators with lilliputs 12V

180 6 - round amber mdmators with neons 240V

181 100 - pv.c grommets £ hole size

182. 1 - short wave tuning condenser 50 pf with 5~ spindle

184. 1 — three gang tumng condenser each section 300 pt with trimmers
and good length ;” spindle

188. 1 - plastic box slopmg metal front, 16 x 95mm average depth
45min

193. 6 - 5 amp 3 pin flush sockets brown

195. 5 - B.C. lampholders brown bakelite threaded entry

196. 1 - in fiex simmerstat for electric blanket soldering iron etc.

197 2 - thermustats, spindle setting - adjustable range for ovens etc.

199. 1 - mains operated solenoid with plunger 17 travel

200 1 - 10 digit switch pad for telephones etc.

201. 8 - computer keyboard switches with knobs, pch or vero mounting

206. 20 - mtres 80 ohm, standard type co-ax off white

211 1 - electric clock mains driven, always right time - not cased

216. 1 - stereo pre-amp Mullard EP9001

232. 2 - 12V solenoids, small with plunger

236. 1 - mains transformer 9V 1 amp secondary C core construction

241. 1 - car door speaker {very flat) 65" 15 ohm made for Radiomehile

241. 2 - speakers 6” x 4” 4 ohm 5 watt made for Radiomobile

243. 2 - speakers 6”7 x 4” 16 ohm 5 watt made for Radiomobile

2441 - mains motor with gear-hox very small, toothed output 1 rpm

245. 4 - standard size pots, ; meg with dp switch

249. 1 - 13A switched socket on double plate with fused spur

266. 2 - mamns transformers 9V } A secondary

267. 1 - mains transformers 15V21A secondary p ¢.b. mounting

291.1  ten turns 3 watt pot § spindle 100 ohm
296. 3 car cigar lighter socket plugs

298.2 15 amp round pin plu?s brown bakelite
300. 1 mains solenoid with plunger compact type
301. 10 ceramic magnets Mullard 17 x 3/8 x 5/16
303.1 12 pole  way ceramic wave charge switch
305.1  tubular dynamic microphone with desk rest
308.1 T.V turret tuner {black & white T.V.}

310. 2 oven therrnostats

313.5  sub miniature micro switches

314.1 12”7 8 watt min fluorescent tube white
3151 6”4 watt min fluorescent tube white
316.1 ruund pin kettle plug with moulded on lead
453 2 - 2 n. 80chm loudspeakers

4542 - 25m 8ohm loudspeakers

FROZEN PIPES Can be avoided by winding our heating
cable arouna them, 15 mtrs connected to mains cost only
about 10p per week to run. Hundreds of other uses as it is
waterproof and very flexible. Resistance 60chms/metre. Price
28p/metre or 15m for £3.95.

CAR STARTER/CHARGER KIT

Flat Battery! Don’t worry you will start your car in a few minutes
with this unit — 250 watt transformer 20 amp rectifiers, case and all
parts with data £ 17,50 post £2

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 tme switch but you can have it
for only £2.95 without case, metal case
- £2.95, adaptor kit to convert this into
anormal 24hr. tme 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
Guarsntesd 12 months. 15 £2.30.

SOUND TO LIGHT UNIT

Complete kit of parts of a three channel sound to hght unit
controlling over 2000 watts of lighting Use this at home if you
wish but it 1s plenty rugged enough for disco work The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off The audio input and output are
by }” sockets and three panel mounting fuse holders provide
thynstoy protection. A four pin plug and socket facilitate ease of
connecting lamps. Special price Is%14.95 in kit form

12 voit MOTOR BY SMITHS
Made for use in cars, etc. these are very
powerful and easily reversible Size

3" lorig by 3” dia. They have a good
length of }” spindle —
/10 hp £3.45
1/8hp £5.75. 1/6 hp £7.50

25A ELECTRICAL PROGRAMMER
Learnn your sleep. Have radio playing and kettle
boiling as you wake — switch on lights to ward

off intruders — have a warm house to come home

10. You can do all these and more. By a famous
maker with 256 amp on/off switch. A beautiful
unitat £2.50

———THIS MONTH'S SNIP———
BENCH ISOLATION TRANSFORMER. Torroidal wound 400
watt but very compact. Has a separate 10V winding which
can be nddod or subtracted to give fine voitage control.

y £40, our price £10 plus £2 post, ref 10P8,

TANGENTIAL BLOWER HEATERS

We can supply:

1-2XW—quite definitely the smallest tangential blow heater we have ever had,
measuring approx. 6 x 6 x 4 This could be just the thing for a small bedroom or to fit
under desk o table if you suffer from cold legs. in addition to normal heating functions i
put into a simple enclosure this could be a pipe unfreezer {much safer than a blow lamp)
pl;szsihlv even a paint stripper, hair dryer or hand dryer Price is £5, plus £1 post, ref
6P23.

2-5KW—wadth approx. 8" {plus niotor}, elements made up of two 1-2kw sections, so
with switch supplied you can have 2kw, 1kw or coid blow. Over heat cut-out eleminates
fire risk should fan stop or air flow be impeded. Fan blades are metal. Price £5 plus

£1 50 post, ref 5PE2.

3KW—width approx. 13" plus motor, slerent made up of 1kw and 2kw section,
supplied with 4 section rocker switch, allowing 3kw, Zkw, Tkw and cold blow Price
£6.95 plus £2.00 post.

2KW D I.Y. SPECIAL—if you want a really cheap tangential heater, this is your
opportunity, made for 115v mains, to use it on 230v Simply join elements in series,
needs only simple on/off switch, as you will onfy have one heat level 2kw and no cold
biow. Price £2 plus £1 pust, ref 2P66.

VERY LOW RUNNING COST—only a 300w element. So would cost only approx. 13p
per hour to run. Should be enough for an arring cupboard or a hot box for seed
oevmmallm Might even be enough to keep a damp corrier dry. Normal construction
approx. 43 plus motor wide Price £5 plus £1 post, ref 5P78

500W- I(SV TRANSFORMER to isolate you or yours from mains to earth shock dangers
We are able to offer these transformers at less than the price of an auto transformer
Qur price for the 500w mains to 115v isolation transformer is £10 plus £5 post, ref
10P6

RESIN CURED FILLER/BUILDER/STICKER made by the famous Holts company, suitable
for repairs, not only to car bodies but aiso to sinks and wash basins, water tanks, drain
pipes and gutters, tiles, roats, filling holes 1n walls and concreta, rapairing cracks in
gates, window frames, etc. etc. [t 1S weather resistant and adheres well to metals,
wood, concrete and some plastics. Special bargain price 2 large tubes for £1, ref BD464
STEPPER MOTOR By American Philhips :nmaralmn Step angle 1+5°. Coil resistance 27
ohms. Operating volts 10-14. Size approx. 2} dia by 13" deep on a square mounting
plate. This is in fact two bi-directional motors with P M. rotors. Applying correct pulse
causes a 7-5” step angle of spindle. Number of steps through which it rotates and a
speed at which it rotates is determined by the applied impuises. Properly used this
provides an ideal method of speed and position control Brand new and unused price £5,

ref 5|

BIG GLASS FIBRE SHEETS. Virtually unbreakable, size 4’ x 3" approx. Flat, apptox.
1/16” thick. Intended for peb’s but ideal for roof repairs, car port, greenhouse ete. £2
each, Minimum quantrty we can despatch is 10. Carriage cost £6 50 per 10. £8.50 for
15

[ IONISER KIT

Refresh your home, office, shop, work room. etc witha
negative lON generator. Makes you feel better and work
harder — a complete mains operated kit, case included

I £11.95 plus £2 .00 post

TELEPHONE BITS

Master socket (has surge arrestor — nnglng condenser etc) and

takes B.T. plug .. £3.95
Extension socket " £2.95
Dual adaptors (2 from one socket) 90 £3.95
Cord terminating with B.T. plug 3 metres . £2.95

Kit for converting old entry terminal box to new B.T. master socket,
complete with 4 core cable, cable clips and 2 BT extension

sockets .
100 mtrs 4 core lelepho cal

MINI MONO AMP on p.c.b. size 4 x 2" {app.)
Fitted volume control and a hole for a tone con-
trol should you require it. The amplifier
has three transistors and we estim-
ate the output to be 3W rms

More technical data will be included
with the amp. Brand new,

perfect condition, offered at the very
low price of £1.15 each. or 13 for £12,00

J & N BULL ELECTRICAL
Dept. E.E., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 50T

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders
under £20 add £ 1 service charge. Monthly account orders accepted
from schools and public companies Access & B/card orders

pted Bnighton 0273 734648. Bulk orders: write for quote.

£2 POUNDERS*

2P2 -Wall mounting thermostat, high precision with mercury switch and

thermometer

2P3  -Variabie and reversible 8-12v psu for model control

2P4 24 volt psu with separate channels for stereo made for Mullard UNILEX

2P6 - 100W mains to 115V auto-transformer with valtage tappings

2P8 -Mains motor with gear box and vanabie speed selector. Series wound so
suitable for further speed control

2P9 -Time and set switch. Boxed, glass fronted and with knobs. Controls up to
15 amps. Ideal to program electric heaters

2P10 -12 volt 5 amp mains transtormer

2P12 -Disk or Tape precision motor - has balanced rotor and is reversible 230v
mains operated 1500 rpm

2P14 -Mug Stop kit - when thrown emits piercing squawk

2P15 —Interrupted Beam kit for burglar alarms, counters, etc.

2P17 -2 rev pr minute mains driven motor, ideal to operate mirror ball

2P18 -Liquid/gas shut off vatve mains solenoid operated

2P19 -Disco switch-motor drives 6 or more 10 amp change over micro switches
supplied ready for mains operation

2P20 -20 metres extension tead, 2 core - ideal most Black and Decker garden
tools etc

2P21 -10 watt amplfier, Muilard module reference 1173

2P22 -Motar driven switch 20 secs on or off after push

2P26 -Counter resettable mains operated 3 digit

2P27 -Goodmans Speaker 6 inch round 8ohm 12 watt

2P28 -Drilt Pump - always useful couples to any make poytable drill

2P31 -4 metres 98 way |ntercnnnmmg Wire easy to strip

2P32 -Hot Wwe amp meter - 4% round surface mounting 0-10A - old but
working and definitely a hll of history

2P34 -Solenoid Air Valve mains operated

2P38 -200R P.M Geared Mains Motor 17 stack quite powerful, definitely large
enough to drive a rotating aerial or a tumbler for polishing stones etc

2P43 -Small type blower or extractor fan, motor inset so very compact, 230V

2P46 - Our famous drill control kit complete and with prepared case.

2PA9 —Fire Alarm break glass switch in heavy cast case

2P51 -Stereo amplifier, 3w per channel

2P55 -Mains motor, extra powerful has 13" stack and good length of spindle

2P62 -1 parr Goodmans 15 nhm speakers %or Unilox

2P64 -1 five bladed fan 63 with mains motor

2P66 -1 2Kw tangential healer 115v easity convertible for 230V

2P67 -1 12v-0~12v 2 amp mains transformer

2P68 -1 15v-0-15v 2 amp mains transformer

2P69 -1 250v-0-250v 60 mA & 86.3v 5A mains transformer + 50p post

2P70 -1 E.M.I. tape motor two speed and reversible

2P72 -1 115v Muffin fan 4” x 4” approx. {s.h.)

2P75 ~1 2 hour timer, plugs into 13A socket

2P82 -9v-0-v 2 amp mains transformer

2P84 -Modem board with press keys for telephone redialer

2P85 -20v-0-20v A Mains transformer

2P88 -Sangamo 24111 time switch 20 amp (s.h.)

2P8Y -120 min. time switch with knob

2P30 -90 min. time switch with edgewise engraved controfier

2P94 -Telephone handset for EE horme telephone circurt

2P95 -13A socket on satin chrome plate

2P97 -mains transformer 24V 2A upright mounting

2P98 -20m 4 core telephone cable, white outer

2P99 -500 hardened pin type staplas for telephone cable

2P101 - 15V mains transformer 4A upright mounting

2P105 - capillary type thermostat for air temperature with ¢/o switch

2P108 - mains motor with gear box giving 110rpm

2P109 -5” wide black adhesive pvc tape 33m, add £1 post if not collecting

OVER 400 GIFTS
YOU CAN CHODSE FROM

There is a total of over 400 packs in -
our Baker's dozen range and you
become entitled to a free gift with each
dozen pounds you spend on these
packs.

A classified list of these packs and our latest
"News Letter’” will be enclosed with your goods, and
you will automatically receive our next news letters.

£ 5 POUNDERS*
12 volt submersible pump complete with a tap and switch, an ideal
caravan unit

5P2  Sound to light kit complete in case suitable for up to 750 watts.

5P3  Silent sentinel ultra sonic transmitter and recetve kit, complete.

5P6 12V alarm bell with heavy 6 gong, suitable for outside if protected from

direct rainfall. Ex GPO but in perfect order

Equipment cooling fan - mini snail type mains operated.

Ping pong ball blawer - ur for any job that requires a powerful stream of

air — ex computer. Collect or add £2 post.

5P15 —Uniselector 4 pole, 25 way 50 volt coil

5P18 —motor driven water pump as fitted to many washing machines

5P20 -2 kits, matchbox size, surveilance transmitter and FM receiver

5P23 —miniature {appr 23" wide) tangential blow heater, 1-2kw

5P24 - 1 hp motor, ex computer, 230V, mains operation 1450rpm. if not collect
add £3 pos

5P25 - special eﬂects lighting switch. Up to 6 channels of lamps can be on or off
for varying time periods

5P27 -cartridge player 12V, has high guality stereo amplifier

5P28 -gear pump, mains motor driven with inlet and outlet pipe connectors

5P32 -~large mains operated push or pull solenoid Heavy so add £1 50 post

5P34 -24V 5A toroidal mains transformer

5P35 -modem board from telephone auto dialler, complete with keypad and all

5P12
5P13

ICs

5P37 -24 hour time switch, 2 on/offs and clockwork reserve, ex Elec. Board
loading up to 50A. Add £1 post

5P41 -5” extractor fan, very quiet runner (s h.}, gntd 12 mths

5P48 —telephone extension bell in black case, ex-GP0

5P51 -200W auta transformer 230V to 115V torroidal

5P52 -mains transformer 26V 10A upright mounting, add £2 post

5P54 -mains motor with gear box, final speed Srpm

5P58 -Amstrad stereo tuner FM and LM and S AM

5P60 -DC Muffin type fan 18 to 27V, only 3W

5P61 —drill pump mounted on frame, coupled to mains motor

5P62 ~23kw tangential blow heater, add £1.50 post if not collecting

5P73C high pressure mains operated gas or water valve with tube connection
suitable soldenng

5P74 Grpm 60W mains motor and gearbox with instant stop

5P79 30rpm 80 watt mains driven motor with gearbox

5P82 1 25rpm mains 60w motor with gearbox

5PB4 1 delay time switch, adjust 0-20 seconds

7P1 1 instant heat solder gun—mains with renewable tip and job light

10P10 1 9” extractor fan 115V so supplied with adaptor

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.




HIGH QUALITY BRITISH MADE

k % | HiGH POWER VARIABLE CAPACITORS

IDEAL FOR ATU's OR AMPLIFIERS UPTO 3IkW

)
CAPACITY:- 26-500 pF £28
VOLTAGE:- 78KV Max plus £2 p&
SIZE:- 101 x 105 x 165mm
AIR GAP:- 2mm

) %
-CAPACITY:- 13250 pF 19-%

VOLTAGE:- 78KV Max =% Sius £1 P8P f
SIZE:- 101 x 105 x 88mm G2
AR GAP:- 2mm

[ LG}
ELCIEIVIERIS

RECEIVE " 70700 MHz
TRANSMIT | 70-500MHz
MAX POWER 500W
GAIN 3548
WIDEBAND DISCONE

RECEIVING ANTENNA
3 Element) 70-500MHz

%229
Receives 8 bands plus aircraft tﬁ“

pand. 16 Channels, priority
keyboard lock and lighted display.
66-88 MHz 118174 MHz 406512 MiHz

Base receiver

covers:-
66-88MHZ
118-174MHz

memory/scan

=
Direct access communications 10KHz-30MHzZ with
10 channel micro- rocessor controlied Memory.

934 MHz ...... £1

Each catalogue s packed

full of info.andincludes

This top class half wave uses high
rade aluminium and a low l0ss

coit handhng up to 1 KW,

WIND RESISTANCE:-75 MPH

GAIN:- 25 dB

FREQ:- 28-30MH

. J‘/%
plus £4 p&p g\‘ 9‘9" <
2,63
y,

Using high grade aluminium and

a low loss coll complete with small
radials this antenna is out most
poputar amongst the 29MHz fraternity.
POWER:- 1kW

GAIN:- 35 0B !"N\’,,
FREO:- 28-30MHZ 94“
PG, 66 MTRS =2 G2

plus £4 p&p oy

Using a unique base hoop this antenna
ofters exceptional ground wave

coverage on 10 FM

POWER:- 2kW 9
GAIN:- 45 dB

FREQ:- 28-30MHz ng
LENGTH:-91 MTRS

plus £4 p&p

RF DUMMY LOAD AND
POWER METER

A very accurate unit for the service
dept. or discerning enthusiast.
FREQ:- 0.5MHz-500MHZz
POWER:- 150 Watt Max in 3
ranges 0-3, 0-15, 0-150W.

SWR AND POWER METER

Eor the enthusiast who wants the
very best. A win meter unit

with push button control for
ither 75 OHM ot 50 OHM cable.
FREQ:- 3-200MHz

POWER:- Up 10 2kW

FREQ:- 10Hz-1.35GHz
SENSITIVITY:- 43mV at 1GHz
DISPLAY:- 8 Digit "gé’"’
SUPPLY:- 8-12 Volt DC. ¥4

A superbly sansitive New
handheld covering 142140MHz XY
@ Repeater shift ";4“'
@ Highflow power 15/05 Watt =%, £17
@ Thumbwheel selector hf/m
Each set supplied C/W re-chargeable battery
pack and free mains charger unit.
. e p
N = MO 1
AL e =
B110 144MHZ 110 Wwatt W/Pre Amp. .. £169
B42 144MHz 40 Wwatt ... .£64866
LAQ5435 144MHz 45 Watl .- £69.75

Fuil range of 144 MHz mobile amplifiers
in stock see ouf Ham Catalogue.

All amphtiers except broadband models are tuned
for 29.6MHz centre freq. Should you require &
lower freq. i€ 285MHz please state when
ordering. Export models available for 26-30MHz.

76 Watts FM

INPUT:- 05-10 Walts .
SWITCHABLE:- Class AB. Class C
SUPPLY:- 138 Vot

REMOTE CONTROL FACWLITY

CTE. MOD 7% 50W FM AM/SSBICW
CTE. MOD 767 BOW FM AMISSBICW
CTE. MOD 757 150W FM Broadband
ZETAGI B3S 25W FM 26-30MHz
ZETAGH B150 70W FM 26-30MHZ
ZETAGI B30O 150W FM (2-30MH2)
NEVADA TC35 30W FM 26-30MHz

MAINS OPERATED AMPLIFIERS

CTE DC9 Solid State 150w FM (Broadband} . £199.11
ZETAGI B132 150W FM Solid State (Bvoadband) £119.00

RF. POWER AMP.
WITH HARMONIC
FILTER
INPUT:- 1-4 Walls
OQUTPUT.- 25-30 Walts
SUPPLY:- 138V oC
FREQ.- 2630 MHz
Can be centred on 29.6 MHz or
285 MHz (state which). A new top quality amp, which now
features harmonic filter to reduce harmonic o

RECEIVER PRE-AMP FOR 26-30MHz

A superior low noise pte-ampl\!iev

for 20MHz FM operation o
Variable gain -6dB'st0 g =
+18dB's suitable for use

with transceivers upto 25

Watts output ;&\'N‘VL &
- £22434 . 8

HOTLINE (24 HOURS)

0705662145

189 LONDON ROAD, PORTSMOUTH,

HANTS, PO2 9A
TELEX 869107 TELCOM%

u
SAECZ(E):: CREDIT CARD (AMERICAN EXPRE 54
OR VISA) FOR IMMEDIATE DESPAT(“D‘t

TRADE ENQUIRIES WELCOME




