" RadlO&
Electronics

For all aspects of practical amateur radio War ld




R WITHERS
COMMUNICATIONS

RWC SPECIAL OFFERS

PLEASE ASK ABOUT THE RWC CREDITCARD
AVAILABLE NOW VIA LOMBARD TRICITY

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM) WEST MIDS. v

Tel: 021-421 8201/2 (24 HR ANSWERPHONE)y 4 &

VISA T e
M5 f‘ﬁ /Z’ 3 W2

JUNCT | AT "ij % I
3 L AW Ae e

FULL RANGE OF MOST
BRANDS IN STOCK! see all
the other ads! then ask us
about our service back up!

N PRG-I Mk\ﬂ"ﬁ":

2\

RAY G4 KZH

PHIL G4 OHK

THESE PRODUCTS ARE EXCLUSIVE TO RWC

10 Mtr MOD BOARD - Remember who did H first!

This is a complete modification board designed to fit all CB radios
that incorporate the SANYQO LC7137 series of sythesizer chip, the
unit comprises of a small pcb with six microchips and fits almost all
current legal (CB 27/81) radios, the unitis supplied with full fitting
instructions and can be fitted easily by most enthusiasts, with the
current 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 + £1.00 post and packing

Works excellent in Cybernet, Binatone Lowe TX40G etc. * Check if
your radio has the Sanyo chip fitted. We will fit unit for you £40.00
inclusive. P&P.

KIT OF PARTS AVAILABLE £17.50 + £1
* Only available from RWC see R&EW
description etc.

RAYCOM MODULAR RF AMPLIFIERS

A com&lete range of linear and fm amplifiers for use with both VHF
and UHF hand portables and multimode portables such as the
YAESU FT290R and FT790R. Power output from 15W to 45W
depending on_model, (eight are available). All units feature
Mitsubishi or Toshiba power modules as used in the majority of
mobile and base radio transceivers. Two versions are also available
for'business radio applications.

PRICE from £39.50 for the 15W vhf model + £2.00 post
UHF UNITS (430-440MHz)
ORDER CODE

p
arch 1985 for full circuit

PRICE
25W FM/CW U2sF £79.50
15W FM/CW/SSB/AM U15L £69.50
15W FM/CW U15F £59.50

(FULL RANGE OF POWER MODULES IN STOCK)

VHF UNITS (144-149MHz)

ORDER CODE PRIC
. ; 45 FM/CW V45F £62.30
|l # % « # | 35FM/CW/SSB/AM V35L £59.50

| owia wmpiosn  tban  an 25 FM/CW V25F 48.5
: 15 FM/CW/SSB/AM V5L £49.50
15 FM/CW V15F £39.50

A.R.M. MULTI P6 ANTENNA

This is one of the most exciting new products to be
launched by RWC and is the result of many months

of deveIoBment by Antenna Research Manufacture /
based in Devon.

The antenna has been designed to meet the
growing popularity in multimode portable and
mobile operation and is cagable of being used on
both vhf and uhf in both horizontal and vertical
polorization modes, both portable and mobile. The
antenna has the facility of being used as both
omni-directional or directional modes as well as
having capability of DF function. No ground-plane
or radials are required and the antenna can
therefore be used in a variety of applications on
frequencies between 140-450 mhz. * See review in
March Amateur Radio.

Further details are available upon application
PRICE £41.75 complete inc post

Colinear element £4.75

S

LOWE TX40G on 10 METRES - Exclusive offer
RWC are pleased to offer this very fine radio modified on 10 metres
complete with repeater shift built-in. The unit has all of the features
remaining except the high/low switch now controls the offset.
This high 3uallty Japanese made unit hs RF gain control, RIT, P.A.
facility, and has a very sensitive receiver, along with >4W RF output
gower, and typical deviation of 4Khz.

he unit comes complete with mobile mount, and is guaranteed for
six months. This unit has the RWC mod board unit fitted and
regresents excellent value for money as this radio still sells for
£33.00 on 27mhz. Was £79.00 originally

PRICE £52.50 + £2.50 carriage (price subject to increase when
existing stocks are sold) — Hurry unrepeatable offer!

RWC also stock a comprehensive range of matching linears and
antennas specifically designated for 10mtr operation.

COMING VERY SOON . . .
RWC WAVEMETER

RWC PHASING HARNESS, y

RWC DUAL BAND BASE ANTENNA (VHF-UHF) & ;
ANNOUNCING THE SUPER YAESU 757GX

Following the release of the RWC 10mtr
MOD BOARD for the SANYQ LC7136/7 series
of cb sythesizer chip, and its successful #
launch onto the UK amateur radio market,
the RWC design team are now ready to
announce their latest innovation.

This new product is aimed at the world ;
market and is a mofication for the popular YAESU FT757GX.

After over six months of devel?_f)ment by our design team led by
G3SBI, with G8FBX and G4KZH, and successful field trials, the
modification has been perfected to enable installation by the end
user.

The modification serves two major purposes:

1) To improve VFO tuning and eliminate “VCO GLITCH”
2) To decrease tuning speed from 10khz per dial revoiution to 5khz
per dial revolution (selectable on the 500khz step switch).

BRIEF DESCRIPTION ,
The unit comprises of a small pcb designed to fit onto the existlnﬁ
microprocessor (Q67) and has two microchips and some sma
components an onlal eight connections, three of which are
connected to three of the micro pins direct. The other five wires
easily connect to existing terminals on the main pcb, and also the
display board. The modification can easily be installed by
experienced constructors and will be available from selected
dealers who will be able to offer a fitting service.

Each mod board will be supplied complete and tested &as per the
RWC 10mtr. mod board) no kits of parts will be available. Registered
design pending.

PRICES

UK price is £29.50 for the built and tested pcb with complete fitting
instructions and £39.50 plus carriage for a unit factory fitted an
tested. User warranty will not be affected on units supplied by RWC.
All prices include value added tax at the current 15%. Export
enquiries are welcomed.

(Instant fitting service available, please telephone)

All the above products have been designed and built in the UK and are exclusively available from:

R WITHERS COMMUNICATIONS LTD

%%Al%%g%g%um”s 584 Hagley Road West, Oldbury, Warley B68 0BS ongg%sfc&u%%@f(
4 RAYCOM LTD Tel: 021 421 8201 (PBX) Telex: 334303 G TXAGWM GEAMAN & JAPANESE

TRADE ENQUIRIES INVITED

DEALER AND EXPORT ENQUIRIES ARE WELCOME  &LOCAL DIALECT + AUSTRALIAN
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Safety inthe shack

Some of the constructional projects
featured refer to additions or
modifications to equipment; please
note that such alterations may prevent
the item from being used in its
intended role, and aisc that its
guarantee may be Invalidated.

When building any constructional
project, bear in mind that sometimes
high voitages are invoived. Avoid even
the slightest risk - safety in the shack
please, at ali times,

Whiist every care is taken when accepling
advertisements we cannot accopt
P for Y tr
We wll, h & ghly § ig any
compiaints.
The views expressed by contributors are not
necessarily those of the publishers
Every care is taken to ensure that the
contents of this magezine are accurate, we
sssume na responsibliity for any wftfact trom
errors or omissions,

Cover Photographs
Top—The PM2718X
advanced multimeter from
Philips (p4)

Bottom — Microlink, the
modular interface from
Biodata (p9)

SPECIAL FEATURES

16 Spectrum Watch
Nigel Cawthorne with news of DBS developments
in China and plans for long distance transmissions
via undersea cables

20 Power Supplies
Roger Alban continues his series on PSU design
with a look at pass transistors

27 Video Monitor Conversion
Alan Warne converts an ordinary domestic TV set
into a video monitor in the first instalment of this
two-part article

31 Satpack
A sophisticated package of information, data and
programs for the BBC Microcomputer, described by
Terry Weatherley

33 To Heard and Back
Jim Smith P29JS gives an account of the DXpedition
to this remote island in the Indian Ocean

39 Data File
In the second part of his mini-series on 555 timer
ICs, Ray Marston looks at a variety of astable
circuits

47 Medium Wave DXing
Sunspots and QSL cards are two of the subjects
explained by Steve Whitt this month

REGULARS
4 Product News

13 Noews Desk

23 Amateur Radio World

44 DX-TV Reception Reports

48 ATV on the Air

52 lL.atest Literature

54 QSO

57 $Short Wave News

61 Free Classified Ads

64 $Small Ads

READER SERVICE

29 Subscription Order Form

55 Newsagents Order Form

60 Back Issues Order Form

63 Free Classified Ad Order Form

66 Advertising Index

66 Advertising Rates and Information

NEXT MONTH

53 What’s in Store for You

[] Next Issue
Cover date September 1985 on sale Thursday, 8 August

[] Publication Date

Second Thursday of the month preceding cover date

Keard bird — page 33

Folied again — page 14

AUGUST 1985

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement




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

a8

ADVANCED MULTIMETERS

Philips Test and Measure-
ment is adding two new
digital muitimeters to its
Series 18 models.

The new DMMs, PM2618X
and PM2718X, feature all the
characteristics of the
PM2518X, the first in the
series, and more besides.

The PM2618X, for example,
adds a 200KHz counter and
electronic calibration to the
original specification. it also
offers two unique features: a
0.3 per cent analogue bar-
graph display for peaks,
trends and adjustments and a
10MHz logic viewing function
for digital trouble-shooting.
The price is £195 excl VAT.

The top Series 18 model,
PM2718X, has all the features
of the PM2518X and PM2618X
plus a iaboratory standard
0.05 per cent dc accuracy
combined with ac TRMS
measurements of frequen-
cies to 100KHz. Other charac-
teristics of this DMM, which is
priced at £225, include min/
max readings for signal
monitoring and auto data hold
for easy readout.

The first DMM in the series,
PM2518X, has measuring

L BERaS

woa PM2718X muitimeter

capabilities which include 0.1
per cent dc accuracy, ac rms
measurements to above
20KHz, relative reference and
direct dB measurements. It is
available for £145.

Philips Series 18 instru-
ments are the first compact
battery powered portable
meters to offer automatic
calibration testing via the
IEEE 488 bus. The optional PM
9181 bus control unit plugs
into the side of all meters and
enables remote servicing and
calibration of the Series 18.

All three models, for which
there is an extensive range of
accessories, offer exceptio-

nal performance in volts/
amps/resistance  measure-
ment, including 100uV to

1000V —dc and ac rms, 10uA to
20A - dc and ac rms, 100
megohms measuring range,
continuity tone and diode
testing, and Pt 100 thermo-
couple temperature
measurements.

Philips Test & Measuring
Instruments,

Pye Unicam Ltd,

York Street,

Cambridge CB1 2PX.
Tel: (0223) 358866.

New from House of Instru-
ments is the HEME 1000/100
Series of clamp-on ammeters,
which utilise the Hali effect to
measure from dc to 1KHz and
up to 1000A peak.

Lightweight and easily port-
able, the ammeters have a
+1% accuracy, a true rms
capability, and protection
against the influence of
external RF fields.

The instruments can cope
with the complexity of ac
superimposed on dc currents
and are only minimally
affected by external magne-
tic fields and conductor posi-
tion. They are tested for use
on bare conductors up to 650V
ac rms or 900V dc to earth.

The 3'2-digit liquid-crystal
display has autoranging,
automatic mode, and tow-
battery warning features. A
hold facility retains the read-
ing for approximately 10
seconds and can be used to

take readings in awkward
locations. A surge reading
displays the maximum value
of true rms current experi-
enced during the test period,
thus enabling easy setting of
overload trip relays or other
protective equipments.

A plug-in connection
enables the Series 1000/100 to
be connected to an oscillo-
scope, for the display of
complex current waveforms,
or a chart recorder, for
monitoring rms current.

Also available is the HEME
1000/A modei which has been
specially developed to mea-
sure the average current,
something which welding
engineers and technicians
often find more useful than
true rms.

House of Instruments,
Raynham Road,
Bishops Stortford,
Herts CM23 5PF.

Tel: (0279) 55155.

COUNTER-TIMER
A 100MHz universal coun- old and trigger hold-off.

ter-timer has been added to
the range of test instruments
manufactured by Black Star
Limited.

The model Apolio 100 is a
compact mains operated unit
with an 8-digit LED display for
the measurement of fre-
quency, period and period
average, frequency ratio and
time interval. Stop-watch,
rpm and totalise modes are
also provided.

Full signal conditioning
controls are provided on both
inputs, including attenuation,
edge selectors, trigger level
and low-pass filter. Other
controls include single mea-
sure, start/stop, reset, display

A 10MHz timebase from a
crystal-controlled oscillator
provides a typical tempera-
ture stability of £2.5ppm (10°C
to 40°C), or an optional TCXO
will improve the temperature
stability to typically +0.5ppm
(0°C to 40°C). A rear panel
BNC socket allows access to
the internal 10MHz osciliator
or use of an external refer-
ence source. The price is
£285.00.

Black Star Limited,
4 Stephenson Road,
St Ives,
Huntingdon,

Cambs PE17 4WJ.
Tel: (0480) 62440.

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Available from Anglia Mic-
rowaves Ltd, the portable
RW501 wattmeter and
reflectometer measures up to
300W of direct power and up
to 100W of reflected power in
a 50 ohm coaxial cable with an
accuracy of 5%. Mismatching
and SWRs are quickly estab-
lished.

Itisdesigned forsimple and
efficient checking of trans-
mitters and line-antenna
assemblies working between
65 and 1300MHz. The wide
frequency range and power
capability are achieved with-
out the need for plug-in units,
which introduce errors due to
insertion wear.

Ruggedly built and light-
weight, the RW501 fits into a
convenient carrying case and
has its own internal batteries.
It features a large display for
precise reading, particularly
at low settings, and is com-
petitively priced.

Anglia Microwaves Ltd,
Radford Business Centre,
Radford Way,

Billericay,

Essex CM12 0BZ.

Tel: (02774) 58955.

MINIATURE MULTIMETER

A miniature, lightweight
multimeter, ergonomically
designed for simple operat-
ing — the Pantec ZIP - has
been announced by Electro-
nic and Computer Workshop
Ltd (ECW).

Fully autoranging, the ZIP
has a 3'»-digit LCD to display
ac/dc voltages of up to 500
volts and resistances of up to
two megohms. In addition, the
display gives automatic
indication of units and other
symbols including function,
polarity, decimal point and
over-range. A simple con-
tinuity test is included.

The ZIP has its electronics,
display and selection
switches built into one probe.
The other probe can be fitted
with a crocodile clip, allowing
one-handed operation. A dis-
play hold function is pro-
vided.

Electronic & Computer
Workshop,

171 Broomfield Road,
Chelmsford,

Essex CM1 1RY.

Tel: (0245) 262149.

ELECTRONICS PACKAGE

The highly successful
Introducing Microelectronics
package produced for the
educational market by
Educational Electronics
Limited is now available to a
broader market, being
offered complete with com-
ponents, circuit board and
136-page course booklet - all
necessary to conduct a wide
variety of investigations.

The course booklet, written
by a leading authority on
microelectronics, assumes
no previous knowledge of the
subject. It provides a self-
study guide to basic digital
electronics and computer
building blocks.

The basic circuit board is
cleverly designed to incorpo-
rate a range of features and

enables the user to make
rapid progress. it contains
4 |C socket pads, LED display
diodes, a puiser button and a
pulse ‘clock’. Bit patterns can
be set up using the integral
bit set switches and the edge
connector port can be util-
ised for further experiments

using a microcomputer.

The intro package is avail-
able at £59.50 inclusive of
VAT, postage and packing.

Educational Electronics Ltd,
28 Lake Street,

Leighton Buzzard,

Beds LU7 8RX.

A new kit of components
from Dage for a switching
power supply introduces
designers to advanced high-
frequency switching techni-
ques and runs at 150KHz for
reduced size, weight and
cost, pius improved perform-
ance such as better input
noise rejection and transient
response. The power supply
is based around Siliconix’s
PWM125 controller and uses
it in a buck-derived circuit
such as is commonly used in
offline applications.

The kit inciudes the PCB,
controller IC, MosFETs and
all the passive components
necessary to build the supply.
The new PWM125 controller
offers improved performance
over the well-known SG2525A
and 2527A devices, working to
higher frequencies (up to
500KHz), reducing output
crossover current, and reduc-
ing transients.

Although the controller is

FIBRE-OPTICS MONITOR

Ellmax Electronics have
just launched the Fibre-
Optics Monitor, a new con-
cept in fibre-optics equip-
ment. The monitor comprises
fully portable transmitter and
receiver units, plus accessor-
ies and carrying case, and it
functions as both test and
audio transmission equip-
ment. Connector options
include the popular SMA and
Stratos optical connectors
and the equipment operates
with all types of multimode
fibres, including 50um core
graded index fibre.

The numerous applications
of the monitor include: opti-
cal cable/fibre continuity tes-
ting; detecting the presence
of infra-red radiation; voice
communications (especially
during cable jointing opera-
tions); accurate fibre attenua-
tion measurements (includ-
ing long-term monitoring);
and training in fibre-optics
and telecommunications. In
testing for optical continuity,
the monitor operates in an
analogous way to the well-
known ‘buzzer’ equipment for

electrical continuity testing.

Analogue audio signals may
be transmitted over optical
fibres, and also a short dist-
ance over free space, with the
monitor units. The receiver
contains a loudspeaker for
directly listening to the
received signal, and a mic-
rophone for connecting to the
transmitter is included as an
accessory.

Ellmax Electronics Ltd,
Unit 29,

Leyton Business Centre,
Etloe Road, Leyton,
London E10 7BT.

Tel: (01) 539 0136.

switched in this circuit at a
frequency of 150KHz, it pro-
vides designers with a flexi-
ble set of features to imple-
ment a range of applications:
it can be used over a 100Hz to

500KHz range, provides a
separate  oscillator sync
terminal, has adjustable

deadtime control, internal

soft-start, input undervoltage
lock-out, latching PWM to
prevent multiple pulses, and
works over 8 to 35V.

Dage (GB) Ltd,
Eurosem Division,
Rabans Lane, Aylesbury,
Bucks HP19 3RG.

Tel: (0296) 33200.
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" RECHARGEABLE BATTERIES

Dry Fit Maintenance FREE by Sonnenschein.

A300 07191315 12v 3 AH same as RS 591-770 NEW
€13.95 A30007191202 6-0-6 1.8 AH same as RS 591-
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100
Mah as RS 591-477 NEW £€1.00 SAFT VR2C 1.2v "C”
size NICADS in 18 cell ex equipment pack Good condition
- easily split to single cells €10.50 + pp £1.90

HOT LINE DATA BASE

DISTELO©

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains.

word. no parity

1000’s OF
BARGAINS -
FOR CALLER

Anderson Jacobson
AJB810 VIDEO s
DISPLAY TERMINAL

Made by one of the USA’s
|ar%est peripherai manufacturers
the AJ510 Professional VDU

terminal has too many
features to include in space

EX-STOCK INTEGRATED CIRCUITS

2732 ex equip £3.25. 27128 - 250ns NEW €12.00.
6116-200 £4.50,6116-250 £3.95,

6284LP-150 £22.00. 4164-200 £3.50,4864-150 £4.00,
4116:300,€1.20,2114 €1.,75. 6800 £2.50, 6821 £1.00,
6B8A09 £8.00, 68B09 £10.00, 68BOIE £14,50,
DB80B5SAH-2 £12.00, DB0B6 £20.00, ZBOA £2.99.

by mains interference

socket

ON LINE NOW - 300 baud, full d;lex CCITT tones. 8 bit

MAINS FILTERS

Cure those unnervinghang ups and data ghtches caused

SDSA As recommende.d by ZX81 news letter matchbox
size up to 1000 watt load
L2127 compact completely cased unil with 3 pin fitted

available - just a few are:
internal Z80 cpu control, very
readable 15" non glare green
screen, 24 lines by 80 characters,
128 ASCII character set with lower
case and graphics, standard RS232 interface, Cursor
£5.95 addressing, numeric key pad etc. Supplied in good
TESTED second hand condition with full manual
\ £225.00 + carr £10.00. Data sheet on request.

Up 1o 750 watts £9.99

oon you COOLING FANE ﬂ A Major company’s over production problems, and a special

with our range of BRAND NEW professional
cooting fans.

ETRI 9¥8XUO! Dim. 92 x 92 x 25 mm.
Miniature 240 v equipment tan complete with

tinger guard £0.95.
G’&J JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation NEW £8.95
BUHLER89.11.22. 8:16 v DC micro
miniature reversibie fan Uses a brushiess
servo motor for extremety high air flow,
almost silent running and guaranteed 10,000
hr lije. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 compiete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240 v
at €£10.50 1000's of other fans Ex Stock

all for Details. Post 8 Packing on all fans £1.6Q

COLOUR

-

BULK PURCHASE enable TWO outstanding offers.

MONITOR SPECIALS

‘SYSTEM ALPHA’ 14" Multi Input Monitor.

Made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitor has all the features to suit your immediate and future
monitor requirements. Two types of video input, RGB and PAL Composite Video,
allow direct connection to most makes of micro computers and VCR’s. An internal
speaker and audio amplifier may be connected to your system's output or direct to
a VCR machine, giving superior colour and sound quality. Many other features
include PIL tube, Matchinﬁ BBC case colour, Major controls on front panel,
Separate Contrast and Brightness - even in RGB mode, Two types of audio input,
Separate Colour and audio controls for Composite Video input, BNC plug for
compesite input, 15 way ‘D’ plug for RGB input, modular construction etc. etc.

This must be ONE OF THE YEAR'S BEST BUYS!!!

EO T ORS
At a price YOU can afford, our range of EX
EQUIPMENT video monitors dety
competition!! All are for 240v working with
standard composite video input. Units are
ipre tested and set for up to BO col use on
BBC micro. Even where MINOR screen
burns MAY exist - normal data displays are

unatfected

1000's SOLD TO DATE
12" KGM 320-321, high bandwidth input
will display up to 132 columns x 25 lines.
Housed in attractive fully enclosed
brushed allov case B/W only £32. 9§
24" KGM large screen black & white
monitor fully enclosed in ight alloy case
Ideal scnogﬂa shops, clubs etc
WNLY £55.00 Carriage £10.00

DATA MODEMS

Join the communications revolution with
our super range of DATA MODEMS with
prices and types to suit all applications
and budgets!

Most modems are EX BRITISH
TELECOM and are made to the highest
standard for continuous use and reliabiity.
RS232 interfaces are standard to all our
modems, so will connect to ANY micro etc.
with an RS232 serial interface.

DATEL 2B see SPECIAL OFFER centre of
this ad

MODEM 13A, 300 baud. Compact unit only
2" high and same size as telephone base
Standard CCITT tones, CALL mode only
Tested with data. ONLY £45.00 + PP £4.50.
MODEM 20-1, 75-1200 baud. Compact unst
for use as subscnber end to PRESTEL.
MICRONET or TELECOM GOLD. Tested with
data. £39.95 + PP £6.50.

MODEM 20-2. same as 20-1 but 1200-75
baud £99.00.

TRANSDATA 307A 300 baud acoustic
coupler. Brand new with RS232 interface
ONLY £49.95

DACOM DSL2123 Multi Standard Modem
switchable CCITT or USA BELL 103 standard.
V21 300-300. V23 75-1200. V23 1200-75 or
1200-1200 half duplex

Auto answer via MODEM or CPU. CALL or

converted DE

Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST - ONLY £149.00 + Carr.

DECCA RGB 80-100 Monitor.
Little or hardlg used manufacturer's surplus enables us to offer this special
CA RGB Colour Video TV Monitor at a super low price of only
£89.00, a price for a colour monitor as yet unheard of!! Our own interface, safety
modification and special 16" high definition PIL tube, combine with the tried and
tested DECCA 80/100 series chassis to
gualit found only on monitors costin
UARANTEE you will be delighted with t
be seen to be believed. Supplied complete and read
MICRO computer or any other system with-a TTL
include internal audio amp and speaker, Modular construction, auto degaussin
34 H x 24 D, 90 day guarantee. Supplied in EXCELLENT condition, ONLY £99.
+ Carr. Also available UN-MODIFIED but complete with MOD DATA. Only £75.00.

ive 80 column definition and picture

%' TIMES OUR PRICE. In fact, WE
is pl

roduct, the quality for the price has to
to plug directo to a BBC
GB output. Other features

Carriage and Insurance on monitors £10.00

SPECIAL 300 BAUD MODEM OFFER

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base.
business or hobby communications. All this and more!!

lex ® CALL. ANSWER and AUTO modes
: :Fsglcl) r.g:\jgt'eugc;jnut?o? N‘w' v Z ® Standard RS232 senal interiace
® CCITT tone standards NOW ONLYZ> @ Built in test switching
@ Supplied with full data £29.95 @ 240v Mains operation
® Modular construction . @ 1 yeartull guarantee
® Direct isolated connection N ® Just 2 wires to comms. Iine

Order now - while stocks last. Carriage and Ins. £10.00

!
£19

ANSWER modes plus LED status indication
Dim 2.5 x85 x 9 BRAND NEW fully
uaranteed ONLY £265.00 + PP £4.50.
gATEL 2412 Made by SE LABS for BT thts
two part unit 1s for synchronious data hinks at
1200 or 2400 baud using 2780/3780
protocol. Many features include Auto answer.
2 or 4 wire working etc. etc. COST OVER
£800. OUR PRICE £135.00.
Ml DATEL 4800. RACAL MPS4800 high speed
T¥e) 900d condition £245.00 CARR £10.00

-
!
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I [Seay]

aR‘ ”D New The "Do Everything Printer” at a price that will
c‘”ma”lc: NEVER be repeated. Standard CENTRONICS

paralle interface tor direct connection to BBC

‘ MIGH DEFINTTION miaros PRORGRTIONAL SPACED

MODE for WORD PROC ESSOR applications. 80-132

much more Available ONLY from DISPLAY ELECTRONICS

at the ndiculous price of SWLY £199.00 + VAT Compiete with

full manual etc. Limited quantity -Hurry while stocks last

DRAGON or CENTRONICS 36 wa £12 50 Spare nbbon

£3.50 each BBC graphics screen dump utility program £8.60

Carrage and Ins. €10.00 + VAT

EX STOCK FROM £49.00. call Sales Office for Details.
1 only large CALCOMP 1036 AO 3 pen drum plotter and
offine 915 magtape controlier. Good working order.

7 39_ 2 ORIC, DRAGON etc. Superb pnnt quality with tull
columns, single sheet, sprocket of roll paper handhing plus
Options. Interface cable (speciy) for BBC. ORIC,
HUNDREDS OF PRINTERS
DD VAT TO ALL PRICES ___ £2500.00.4

EX STOCK

DEC CORNER

POP 1140 System compnising of CPU.
124K memory + MMU 16 iine RS232
intertace. RPO2 40 MB hard disk drive,
TU10 9 track 800 BPI Mag tape drive. dual
rack system VT52 VDU elc. etc. Tested
and-running £3750.00

BA11-MB 35" Box, PSU, LTC  £385.00
DH11-AD 16 x RS232 DMA

interface £2100.00
DLV11-J 4 x ElA interface £310.00
DLVII-E Serial. Modem support  £200.00
DUP11 Sych Serial data o £650.00
DQ200 Dilog - multi RK

controlier £495.00
DZ11-B 8 line RS232 mux board £650.00"
KDF11-B M8189 PDP 1123+ £1100.00
LA36 Decwriter EIA or 20 ma joop £270.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram £450.00
MS11-LD Unibus 256 kb Ram £850.00
MSC4804 Qbus (Equiv MSV11-L)

256 kb £499.00
PDP11/05 Cpu. Ram. i/0, etc £450.00
PDP11/40 Cpu, 124k MMU £1850.00
RT11 ver. 3B documentation kit
RKO05-J 2.5 Mb disk drives
KL8JA PDP 8 async i/o
MIBE PDP 8 Bootstrap option
VT50 VDU and Keyboard -

current loop
VT52 VDU with RS232 interface

1000's of EX STOCK spares for DEC
PDP8, PDP8A, PDP11 systems &
peripherals Call for details. All types of
Computer equipment and spares wanted
tor PROMPT CASH PAYMENT.

£175.00
£250.00

All prices quoted are for U.K, Mainland, paid cash with order in Pounds Sterting PLUS VAT. Minimum order value £2.00.
Minimum CreditCard order£10.00. Minimum BONAFIDE account orders from Government Depts., Schools, Universities and
established companies £20.00. Where post and packing not indicated ptease 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

i _1 32 Biggin Way, Upper Norwood, London SE19 3XF
-~/ Telephone 01-679 4414 Telex 894502 Data 01-679 1888 (&%
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SUPER DEAL? NO — SUPER STEAL!

The FABULOUS 25CPS TEC Starwriter

BRAND gwnay£4+v4r D/

‘\/
Save \;e‘ AQO

command compatability \a frachon of its

and full control via CPM Wordstar etc Orlglna’ c

Many other features include bi directional OSI I
printing, switchable 10 or 12 prich. full width 381 mm paper handling with upto
163 characters per line, friction feed roliers for single sheet or continuous paper.
internal butfer, standard RS232 senal interface with handshake
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales office for more information ()
Optional extras RS232 data cable £10.00. Tech manual £7.50 Tractor feed
£140.00. Spare daisy wheel £3.00. Carnaqge & Ins (UK Mainland) £10.00.

PROFESSIONAL KEYBOARD OFFER

An advanla%eoous purchase of brand new surplus allows a great QWERTY. full trave!,
. chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 full ASCII 60 key, upper lower + control key. paraliel TTL
output plus strobe. Dim 12" x 6" +5 8 -12 DC &,
DEC LA34 Uncoded keyboard with 67 quality, GOLD normaity open switches on
standard X, Y matrix. Complete with 3 LED indicators & /o cable - ideal micro
conversions etc. pcb OIM 15" x 4.5" £24.95 Carnage on keyboards £3.00.

0 ELECTRONIC

66% DISCOUNT ;-
. EQUIPMENT

Due to our massive bulk purchasing programme which enables us to tring you the best possibie
bargains, we have thousands of 1.C 's. Transistors. Relays. Caps. PCB s. Sub-assembties.
Swatches. etc. etc. surplus to our requirements. Because we don 't have sufficient stocks of any
one item 1o include 1n Our ads. we are packing all these items into the BARGAIN PARCEL OF A
LIFETIME " Thousands of components at-giveaway pricest Guaranteed 10 be worth gy
at least 3 nmes what you pay. Unbeatable vajue'' Sold by weight  ~ ‘ap
2.5klis £4.25 + pp £1.25 Skis £5.90 + £1.80 T4
Okis £10.28 + pp £2.25 20 kis £17.50 + £4 75 <

Made to lhe very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type
print mechanism giving
superb registration and
print quality. Micro-
processor electronics

A

D.C. POWER SUPPLY SPECIALS

Experimentors PSU Ex-GPO. All silicon etectronics. Qutputs give +5v @ 2 amps
+12v @ 800 ma-12v @ 800 ma +24v @ 350 ma and 5v floating @ 50 ma.

Dim 160 x 120 x 350 mm. All outputs are fully regulated and short circuit proof.
Supplied in NEW or little used condition. Complete with circuit.

Only £15.50 +2 £2.50 pp )

FARNELL 5 Volt 40 amps. Type number G6-40A. This mnmature switching PSU
measures only 160mm wide 175mm deep and 90mm high, yet delivers a massive
40 amps!! Fully regulated and smoothed with over voltage protection etc. 120 or
240 volts AC input. Supplied BRAND NEW and boxed with circuit at a fraction of
the current list price. Only £130.00 + £3.00 carr & ins.

LAMBDA LMCC 5V BRAND NEW 240v AC input with 5 volts DC at 8 to 10
ampsgfgl!y regulated output. Compietely enclosed unit measures only 9" x 4" x 5"
£29,

LAMDA LMCC5V 110v AC input with 5 yolts DC at 8 to 10 amps fully regulated
output. Slightly smoke damaged, hence ONLY £10.95
PERIPHERAL SYSTEM SUPPLY. Runs almost any system. Fully cased unit
supplied in a brand new or little used condition. Qutputs give Sv @ 11 amps "+
16-17v@ 8 amps "-" 15-17v @ 8 amps and “+" 24v @ 4 amps. All outputs are
crowbar protected and the 5 volt output is fully regulated. Fan cooled. Supplied
tested with circuit. £65.00 + £8.50 carr.

1000’s of other POWER SUPPLIES EX STOCK -

.V/'*
S

},"baud Upper and lower case characters

GE MODEL 30

A large purchase of these stand alone
terminal units offers an EXTREMELY LOW
PRICE for a professional printer for direct
connection to your micro. The printer has a
standard RS232 serial interface with
switchable rates of 110, 200 and 300

are printed by a matrix head with charac-
ter widths up to 132 columns. Unit accepts
standard fan foid sprocket fed paper from
4" to 9.5". Many other features such as
numeric keypad, electronic keyboard, auto
motor on/off and FREE floor stand.
Supplied in good S/H working condition -
complete with manual ONLY £95.00
CARRIAGE & INS. £10.00

EXTEL PRINTERS

EX NEWS SERVICE compact, quality
built 50 column matrix printer, type AE11.
Unit operates on 5 BIT BAUDOT code
from current loop, RS232 or TTL serial
interfaces. May be connected direct to
micro, or comms receiver via simple filter
network to enable printing of most world
wide NEWS, TELEX and RTTY services.
Supplied in tested second hand condition
with 50 and 75 baud xtals, data sheet and
large paper roll. ONLY £49.98.

Dimensions 15" D x 5" Hx 10" W

CARR £6.00 Spare paper rolls £4.50 each

20,000 FEET OF ELECTRONIC AND COMPUTER GOODIES
ENGLAND’S LARGEST SURPLUS STORE - SEEING IS BELIEVING!!

DUAL DISK DRIVE/
WINCHESTER CASES

Very smart, fully enclosed case unit
custom made to accept two fuil
height 5% floppy disk drives or two
5% winchesters such as the
RHODIME RO200 or TANDEM
series etc. An internal switched
mode PSU supplies ali the required
voltages to enable you to plugin
your drives and go!!

Other features include mains fiiter,
internal cables with standard drive
connectors, space for internal PCB,
standard fan cut out and mounting,
air filter. Overall dimensions
28cmWx30cmDx19cmH

CALL SALES OFFICE FOR DETAILS

ULTRA COMPACT 300 BAUD
ACCOUSTIC MODEM — COUPLER

A Major manufacturers over production and a bulk buy
speciat enables us to offer this BRAND N
TRANSDATA 307A ultra compact, BT APPROVED,
300 baud full duplex accoustic modem at a fractlon of
manufacturer’s list price. The unit operates on the
standard CCITT V21 frequenmes with R§232
interface via 25 way ‘D’ skt.
Combine the adjustable cup system, which
fits almost any phone with the benefit of
“No jacks or phone cables” and a light
' weight of only 1.2 Kg and you have a truly
portable modem! Supplied complete with
data, 90 day guarantee and ready to use.

Al

5

requirements. Stock changes almost daily.

ONLY £49.95 + £3.00 pp

1 000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
'+ EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS TELEPHONES VARIACS VvDU'S,
PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part =

ONLY £55.00 + £6.00 CARR.

PROFESSIONAL 6 FOOT
19” RACK CABINETS

LARGE 19” equipment cabinet. Totally
enclosed with locking front and rear
doors. An internal sub fram 63" high is pre
drilled for standard 19"
equipment etc. Other
features include internal
12" cooling fan, two-
tone blue and grey
finish with alloy trims.
Mounted on 4 heavy
duty castors, mains
panel etc. And ata
current cost from
IMHOFS of over

£500 A snip at ONLY
£125. Supplied in NEW
or little used condition.
Carriage £22.00.

Ext. Dim 72.5"h x

S~

23.5'w x 26"d

GE TERMIPRINTER

A massive purchase of these desk top
printer -terminals enables us to offer you
lhese quallz 30 cps printers at a SUPER

against their ongmal cost of
over €1000 Unit comprises of full QWERTY,
electronic keyboard and printer mech with
print face similar to correspondence quality
typewriter. Vanable forms tractor unit
enables full width - up to 13.5” 120 column
paper, upper ~ lower case, standard RS232
serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates quret operation plus
many other features. upplle complete
with manual. Guaranteed working £130.00 or
untested £85.00, optional floor stand £12.50
Carr & Ins )’:19.09.

TELETYPE ASR33 - ——
I/0 TERMINALS ' . =%
FROM £198 + CAR. + VAT '
Fulty fled%‘ ed industry standard ASR33 data
terminal. Many features including ASCH
keyboard and printer for data i/O auto data
detect circuitry. RS232 serial interface. 110
baud, 8 bit paper tape punch andreaderfor
off line data preparation and ridiculously
cheap andreliable data storage. Suppliedin
good condition and in working order
Options: Floor stand£ 12,50 + VAT
KSR33 with 20maloopinterface£125.00 +
Sound proof enclosure £25.00 + VAT

SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis amazing value contents
include transistors. digital, inear, 1 C's tnac

diodes, bridge recs. elc. etc. All devices

?uaranleed brand new full spec with manu-
acturers markmgs 1u|ly guaranteed.

50+ £2.95 100+ £8.

TTL74 Series A gngannc purchase of an
across the board” range of 74 TTL series

I C’s enables us to offer 100+ mixed
‘mostly TTL" grab bags at a price which two

or three chips in the bag would nnormally

cost to buy. Fully guaranteed all 1.C'’'s fult
spec 100+ £6.90 200+ £+2.30 300+ £19.50

NORTH STAR HORIZON

Pro S100 system with dual 5" floppy
drives, software, manuals etc.
£850.00 Calt sales office for details

LOGICAL KEYBOARD
Heavy duty unit in attractive satin alloy
case. 55 full travel keys are laid out in'a
logical format of:

Making a very useful keyboard, ideal for
persons unfamiliar with or confused by the
standard QWERTY layout. All keys generate
the equivaient ASCII outputs and various
Control codes shown in data. A 7 bit latched
parallel TTL output with sirobe enables
direct connection to any similar micro port
etc. Many other features such as internal
240v to 5v PSU; MAINS ON/OFF switch.
Supplied in NEW or Iittle used condition

with data.
ONLY £25.95 Post and packing £4.50

n’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH
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PRODUCT NEWS

L. & S Bear Electronics Ltd
offer a range of receiver units
for ECS and Intelsat type
terminals. These comprise a
dish and feed assembly, a
downconverter and a
receiver unit. This can be
either fixed frequency, ie
single channel selection,
multichannel outputs, or tun-
able. Channels are selected
by a push-button assembly.

Outputs from the receivers
include composite video,
audio, and UHF channel 36.
The basic receiver can thus
be used to feed a suitable

domestic television receiver.
L & S Bear Electronics Ltd is
a West Country based com-
pany specialising in the
design and construction of
television receive only termi-
nals (TVRO) for the 4 and
11GHz frequency bands. The
company also provide a
specialist design/con-
sultancy service for general
microwave systems work.

L & S Bear Electronics Ltd,
Unit E, Yeo Lane,

Colley Lane, Bridgwater,
Somerset.

Tel: (0278) 421719.

BNOS Electronics Ltd have
announced the introduction
of two 50W models to their
wide range of 2 metre
amateur band linear ampli-
fiers.

The LP models are 50W rms
output units and are available
in 3W or 10W input versions.
They incorporate BNOS's
well-known switchable low-
noise preamplifier and have
the wusual PTT or VOX
switching.

The BNC sockets give the
unit compatability with the
latest generation of 3W trans-
ceivers and the standard
mobile mount gives it the
versatility for shack or car
use.

The LP144-3-50 and LP144-
10-50 retail for £108 each,
including VAT.

BNOS Electronics Ltd,
Bigods Hall,

Great Dunmow,

Essex CM6 3BE.

Tel: (0371) 4077.

HEATSINKS

Semicomps, the Keighley-
based electronics compo-
nent distributor, now offers a
wide range of heatsinks to
support its established com-
prehensive range of semicon-
ductor products.

The range includes heat-
sinks for transistors and IC
packages plus awiderange of
extruded section designs
with thermal resistances from
13.9K/W to 0.3K/W.

The range for transistors
covers slotted, ribbed and
finned designs accommodat-
ing SOT-32, TOP-66 and TO220
cases in upright and flat
mounting positions. Notable

is the finned design, which
has integral tin plated lugs
that permit the heatsink to be
fixed to the PCB during the
soldering operation.
Heatsinks for ICs are avail-
able in sizes for 14, 16, 18, 24,
28, 36 and 40 pin packages.
They are simply and quickly
mounted on the |IC by means
of a spring clip, which locates
in a central groove in the
heatsink to provide a secure
attachment giving good ther-
mal contact and optimum
thermal resistance. They are
equally suitable for solder
mounted or plug-in packages.
Of special interest within
the range of extruded
designs are two extrusions
suitable for plastic power
transistors - one for TO-220
and TOP-66 cases and one for
TOP-3 cases. These heatsinks
offer a protective method of
installing plastic power tran-
sistors directly onto the PCB
with minimum space require-
ments and extremely high
cooling performance. in addi-
tion, they can be mounted
after automatic soldering of
the semiconductor devices.

Semicomps Ltd,
Halifax Road, Keighley,
West Yorkshire,

BD21 5HR.

Tel: (0535) 67921.

Anti-Static Technology
Limited, the Avon based
specialists in anti-static pro-
ducts and materials, have
introduced a new range of
see-through conductive pro-
tector bags for printed circuit
boards.

Designated AST6002, the
new range has been speci-
fically developed to enable
visual inspection of a bag's
contents, so reducing hand-
ling requirements, while at
the same time maintaining
the highest possible levels of
conductivity and anti-static
protection.

AST6002 bags are made
from a polyester material
coated with layers of alumi-
nium and protective anti-
static varnish, and offer the
same standards of protection
as traditional black carbon
loaded bags. The coating
process is achieved in such a
way that the metallised and
varnished layers maintain
their integrity during hand-
ling and do not crack or
stretch.

Anti-Static Technology Ltd,
18 Worle Industrial Centre,
Weston-super-Mare,

Avon BS22 OBX.

Tel: (0934) 518777.

The G3WHO/G3LIV Amtor
system provides reliable
Amtor operation for a mini-
mum outiay. ARQ and FEC
modes are fully supported
and ARQ listen is provided for
monitoring. The program is
on EPROM and runs on typing
*AMTOR. it comes ready-
programmed with your call-
sign and selcall.

It operates with splitscreen
in a similar way to the G3WHO
RTTY program and many of
the features are the same.
The same 6 x 254 character
and scratchpad memories are
available. An on-screen real-
time clock is provided which
can be sent at any time.
Callsign capture and CW
ident are also provided and
printers are fully supported.

One requirement of any
Amtor system is an accurate
1KHztiming reference. Thisis
provided by an external board
which interfaces with the
computer via the user port.
This can be built into your
existing TU or ‘piggy backed’
into theribbon cable between
the TU and computer using an
IDC header socket. Unfortu-
nately, the BBC computer's
internal clock is not accurate
enough on its own and experi-
ence has shown that soft-
ware-only programs for other
computers can run into prob-
lems with loss of phase during
QSO, which is irritating for
everyone.

Prices are as follows: soft-
ware on EPROM, £27.00; built
and aligned clock/PTT board,
£28.00; boxed unit with switch
and LEDs to match G3LIVTU
and with IDC connector to
piggy-back into ribbon cable,
£43.00.

Full details of these and
other products available from
G3WHO and G3LIV are avail-
able from the following
addresses.

Software is available from:
P J Harris G3WHO,

10 Appleby Close,

Great Alne,

Alcester, :
Warwickshire B49 6HJ.
Tel: (078981) 377.

Hardware is available from:
J Melvin G3LIV,

2 Salters Court,

Gosforth, Newcastle,

Tyne and Wear.

Tel: (0632) 843028.
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MICROLINK

Microlink, the modular
interface from Biodata, has
been enhanced to provide a
comprehensive hardware and
software solution in data
acquisition and control.

With the addition of 15 new
modules, Microlink offers a
choice of more than 40 mod-
ules, including analogue and
digital inputs/outputs, trans-
ducer inputs, timers and
counters. The new modules
include programmable gain
amplifiers, transient capture
devices, pH and RTD inputs,
frequency and event coun-
ters, and alarms.

With the availability of new
software for use with the
HP150 and BBC computers,
Microlink hardware can now

PRODUCT NEWS

be used with most popular
micros - including IBM PC,
Apricot, HP80 series, HP9816,
Sirius and Apple. Sample
programs are provided in
BASIC for each of these
computers.

A new range of applications
programs called Microlink
Scientific Software has been
launched. The first two pack-
ages are for data logging and
for waveform capture, using
the IBM PC or the Apricot.
Through the extensive use of
menus, the programs are easy
to use and they do notrequire
programming experience.

Biodata Ltd,

10 Stocks Street,
Manchester M8 8QG.
Tel: (061) 834 6688.

ADAPTOR SOCKETS

A new family of adaptor
sockets designed to aliow
devices with 0.3 inch centres
to be mounted on a board
drilled for 0.6 inch centres or
vice versa has recently been
introduced by Aries Electro-
nics.

Available in 6 through to 48-
pin DIL sizes, these adaptor
sockets provide the flexibility
to allow PC boards to accept a
wider variety of devices. The
sockets use collet contacts

with gold plated berrylium
copper contacts within a
brass socket body which is
available gold or tin plated.

The collet contacts accept
round {eads from 0.015t0 0.020
inches in diameter and they
use a platform material which
is rated to UL94V-O specifica-
tions.

Aries Electronics (Europe),
127 Oatlands Drive,
Weybridge, Surrey KT13 9LB.
Tel: (0932) 57377.

RTTY/CW/ASCII PACKAGE

ectronics Limited

have announced a new low
cost ‘package deal’ to permit
the newcomer to enter data
communications with profes-
sionally designed hardware
and software at minimal cost.
For £109 including VAT
(plus £250 p&p) the user
receives: an RM-1 multimode
terminal unit; a cable to
connect it to his computer;
and a full split screen soft-
ware package on tape. Ali
interface connectors to allow
connection to the transceiver
are provided. This package is
available for Commodore 64,
VIC-20 and BBC model B

computers only.

Should the user wish to
upgrade in future, the RM-1
may be used with ICS’s MBA-
TOR multimode Amtor soft-
ware. Alternatively, the
existing software may be
retained and the RM-1
replaced by any one of ICS's
range of high quality terminal
units with additional filtering.
They range in price from £189
to £1,676 and all are plug
compatible with each other.

ICS Electronics Ltd,
PO Box 2, Arundel,
West Sussex BN18 ONX.
Tel: (024 365) 590.

SWITCH PROGRAMMERS

A new series of low cost
switchable programmers
which serve as alternatives
for DIL switches have just
been introduced by Aries
Electronics.

Available with one to twelve
programmable positions,
these simple DiL program-
mers provide a gas-tight
electrical connection bet-
ween a tapered fork mating
pin and the berrylium-copper
spring contacts, which
assures long life and reliable
operation.

Programmingis simple. The
contacts are normally closed
(ON) and each switch can be
opened (OFF) merely by mov-
ing a slider bar using any
pointed object such as a pen-
cil, paper clip, etc. Alternat-
ively, Aries can provide a low
cost tool for programming.

PGA SOCKET

A growing market demand
for increasingly compliex
semiconductors has meant a
requirement for compatible
pin grid array sockets.

Now i
Newbury offers users of gate
arrays, programmable logic
arrays and uncommitted logic
arrays Preci-Dip’s wide range
of high-quality, low insertion
force pin grid array sockets.

Configurations range from
25 (5 x 5) to 324 (18 x 18) pins,
with customised pin arrange-
ments and window versions
available as standard items.
There is a further choice of
wire wrap or solder pins in
two lengths to suit multi-layer
boards.

Preci-Dip PGA sockets
have been approved forusein

Microbusiness of .

’ - L nl e "
The design of the program-
mers uses an open frame
construction to overcome the
problems of flux contamina-
tion common with most types
of DIL switch. The body is
glass-filled thermoplastic
rated to UL94VO, and all metal
parts are 100% tin plated.

Aries Electronics (Europe),
Alfred House,

127 Oatlands Drive,
Weybridge, Surrey KT13 9LB.
Tel: (0932) 57377.

conjunction with Motorola's
68000 series and are also fully
compatible with arrays from
Intel, National Semiconduc-
tor, Weitek, Hitachi, Fujitsu
and AMD.

i Microbusiness Ltd,
Speenham House,
London Road, Newbury,
Berkshire RG13 1LA.
Tel: (0635) 42808.
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PRODUCT NEWS

TEST PATTERN GENERATORS

A range of microprocessor-
controlied colour pattern
generators, each offering a
choice of more than 70 diffe-
rent test pattern combina-
tions with accurate electronic
numerical RF frequency
selection, has been
introduced by Philips Test
and Measurement.

They were first shown at the
14th International Television
Symposium and Technical
Exhibition which was held in
Montreux, Switzerland in
June this year.

The instruments, PM5515,
PM5516 and PM5518, are fully

adaptable to local television
standards (PAL, NTSC and
SECAM) and the choice of
modeis allows exact match-
ing to video testing needs.

They provide full RF cover-
age encompassing IF and
VHF bands | and lll, the S-
band cable channels S1to S10
and S11 to S20, and UHF
bands IV and V. Special
versions are available for
testing Teletext/Antiope and
PAL stereo FM equipped
televisions. An RGB option is
available for all models.

The three PM5515 series
instruments can operate on

CCIR and RTMA TV systems,
according to both PAL and
NTSC chroma standards. The
PM5516  generators are
designed for use in countries
where the SECAM TV system
is used, while the PM5518
provides a complete choice
of PAL, NTSC and SECAM. In

the multistandard PM5515
and PM5518 models, selec-
tion of TV standard is by
simple rear panel switching.

Pye Unicam Ltd,
York Street, -
Cambridge CB1 2PX.
Tel: (0223) 358866.

BUBBLE MEMORIES

Intel's  BPK72A 1Mbit
magnetic bubble memory kit
is now available from MEDL
Distribution.

Completely assembled and
tested asanopen PCB plug-in
sub-system, the BPK72A mea-
sures only 4in by 4in yet offers
1Mbit of non-volatile memory
and is complete with all the
necessary support devices.
Designed as an evaluation

tool, the kit includes full
applications information
on interfacing with

8080/85/86/88/186 and other
popuiar MPUs,

Average random access
time is 48mS with a maximum
data transfer rate of 100Kbits/
sec. Data retention during

power down is intrinsic to the
magnetic bubble technology,
and data integrity is assured
by built-in read/write error
detection/correction facili-
ties.

Dual rail operation requires
+5V and +12V supplies at up
to 1.92W and 4.80W respec-
tively.

Three temperature options
are available to suit spans of
0-70°C, 10-55°C and -20 to
85°C.

Marconi Distribution,
Unit C, Wessex Road
Industrial Estate,
Bourne End,

Bucks SL8 5DT.

Tel: (06285) 29351.

C. M. HOWES
COMMUNICATIONS Tel: Fairseat (0732
FUN TO BUILD KITS BY MAIL ORDER

139 Highview,
Vigo, Meopham,
Kent DA13 OUT

) 823129

FANFARE FOR NEW GOODIES!

DcRx40 DIRECT CONVERSION RECEIVER kit £14.80. Assembled PCB £19.90
CTX40 LOW POWER CW TRANSMITTER kit £12.95. Assembled PCB £18.95
CVF40 EXTERNAL VFO for DcRx and CTX40 kit £9.30. Assembled PCB £14.90

We are pleased to announce that we now have 40 metre band versions of our
popular DcRx receiver, CVF external VFO and CTX transmitter. The 80M
versions of these products have proved to be very popular indeed, so we have
decided to add 40M versions to our product range. 40 metres is a great band for
QRP (low power} CW working — a little goes a long way! Just listen to the huge
signals surrounding the band under night time conditions, you can be many,
many dBs weaker and still be S9! Fortunately, you can still find a space for CW
working without too much trouble. We supply a crystal for the QRP calling
frequency (7030kHz) with the CTX40 kit, but you can add the CVF40 VFO to give
full band coverage if you wish. The CTX40 has adjustable output power, up to
about 3W RF. All the kits will work from a 12 to 14V DC supply. You can use our
new 40M kits on their own, or combine them to form a super little transceiver.
They all have the usual HOWES features of course — easy to build — good quality
parts — clear instructions.

oo X At

Drop us a line enclosing an SAE for more details about any kit.
Delivery is normally within 7 days.

PLEASE ADD 60p P&P to your total order value

73 from Dave, GAKQH

10 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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BAKERS DOZEN PARCELS SOUNQ—IO LIGHT LS . ' VENNER TIME SWITCH
R Mains operated with 20 amp switch, one

All the parcels listed below are brand new components. on and one off per 24 hrs. repeats daily

Price par parcel is £1.00, butif you order 12 you get automatically cofrecting for the iengthen-

Oone extra free. 3 3 ing or shortening day. An expensive time

6 13 amp ring main junction boxes switch but you can have it for only £2.65.
6 13 amp ring main spur boxes : . without case, metal case - £2.95, adaptor

25 13 amp fuses for ring mains kit to convert this into a normal 24hr, time
6 surface mounting switches suitable insulated for mains ¢ ; swit;h bt;t with the adde(?radetage of up

volta to 12 on/offs per 24 hrs. This makes w0
a 1|ush9;ecmcal switches intermediate type, will also . Ex-Electricity 8oard. ideal controller for the immersion heater,
replace 1or 2 way switches Guaranteed 12 months.  Price of adaptor kit 1s £2.30.

510 flex line switches Complete kit of parts for a three channel sound to light unit
4 in flex ine switches with neons controlling over 2000 watts of lighting. Use this at home if you EXTRACTOR FANS — MAINS OPERATED
2 BO watt brass cased elements wish but it 1s plenty rugged enough for disco work. The unit is
2 mains transformers with 6v 1a secondaries housed in an attractive two tone metal case and has controls for
2 mains transformers with 12v Y%a secondaries each channel, and a master on/off. The audio snput and output
1 extension speaker cabinet for 6% speaker are by '™ sockets and three panel mounting fuse holders provide 5 Plannair extract
5 octal bases for relays or valves thyristor protection. A four-pin plug and socket facilitate ease of £6.50. Post ca]c 205:

12 glass reed switches connecting lamps. Special price is £14.95 in kit form, 4'-,(4"- M;"gin Hf;v :
4 OCP 70 photo transistors £4.50. 230v

25 assorted gemanium transistors OC45 etc La' Ib. Post 75p
4 tape heads, 2 record, 2 erase CAR STARTER/CHARGER KIT Fiat Battery! Don't All the above ex-co‘mpuler
2 uitra sonic transmitters and 2 ditto receivers worry you will start your car in a few minutes with this unit — 250 those beiow are unused :
2 15000 mtd computer grade electrollics watt transformer 20 amp rectifiers, case and all parts with data N

. : 4 %4 EB.50 P
2 tight dependent resistors similar ORP12 £16.50 or without case £15.00. post paid. g :mefigaiomag;l #5p

11 itche:
S s et emee suppressors 4/5A BATTERY CHARGER Transtormer and rectiier £1150 post £2.00.
2 25 watl crossover umits £3.95 & £1 post, 3 kits £12, Tanger;naldelciwer 10x3
1 40 watt 3 way crossover unit air outlet, dual speed

24 — 250 various screws and self tappers ZV%L% MhOUNT;rNG ROOM THERMOSJATI €4.60. Post £1.50.
H . y Danfoss has a really pretry two tone grey case with circular
25 — 1 of each wafer switches — 6p 2 way: 4p 3 way, 2p 6 way, white scale and dial. Setting temperature from 0 — 30¢ — 13 amp TANGFNF|AL BLOW HEATER
1p 12 way 250v contacts. Price £4.60. — 10 for £40. by British Solartron, a3
2 tape deck counters ) o . used in best blow heaters.
1 6 digit counter 12v BLEEPERS 6 or 12v battery or transformer operated, ideal IKw £6.95 compiete
1.6 digit counter mains voltage for using in alarm circuits but particularly suitable for can and with ‘cold’ ‘halt” and “full
1 BOAC in fiight stereo unit {second hand) motor cycle alarms. These give a loud shrill note. Price 69p. heat switch, safety cut
2 Nicad battery chargers 1000 for £345. Jap made. out and connection diagram.
1 kevisyaich with key Please add post £1.50 for 1 or 3 for £2

2 humidity switches PRESTEL UNITS i
2 aerosol cans of ICI Dry Lubricant These are brand new Still svaileble. £4.95 + £1.50 post. or have 3 for £16 p 25 Kw KIT

1 h i d connecting wires
G X Cre Engine colguT code "9 and we understand ROCKER SWITCHES Standard size it 11,5 x 28 mm cut
ry operated model motors tested, came with
28i i d A out. Single pole on/off — 15p each 1000 for £75. Single poie
ir spaced 2 gang tuning condensors manufacturer's A
2 solid diaetectric 2 gang tuning condensors . changeover 20p each — 1000 for £100. Single pole changeover
u3tantee now void tf — 25p each — 1000 tor £125, Single pole on/of
RriMME TS with centre of p eac or . Single pole on/of
10compression as the manufacturer with neon — 36p — 1000 for £180
Long and Medium wave tuner kit no tonger trades )
4 x 465 KC iF transformers These originalt .
8 Rocker Switches 10 amp Mains SPST soid for cgver £¥50 ROCKER_ SWITCH DP/DT 15 amp 250 vol'ls stcmable for
6 Rocker Switches 10 amp Mains SPDT We offer them motor reversing etc. — 46p — 100 for £34.50, 1000 for £230,
5 Rocker Switches 10 amp g‘;g; Centre Off complete, except for MICRO SWITCHES  va type all 260 10 amp SpST 20p
4 Rocker Switches 10 amp 7 plug ini.c.’s and price is only £14.95 {less than the value of the 1000  £100 Spdt 30p 1000 — £160, very low tongue Spdt
1 24 hour time switch mains operated — (s.h.} modem included). 40p 1000 for £200.
2 fover switcnen 4 pole ehanpeo STABILISED POWER SUPPLY {Mains Input) :
2 lever switches 4 pole changeover up and ditto down ains Inpu uner.
2 6v operated reed switch relays 8y LAMDA {USA} — ideal for computer add-ons, d.c. output The AMSTRAD Stereo T
10 neon valves — make good night lights Requlated for iine volts and load current. Voltage regulation .1% This ready assembled unit is the ideat tuner for a music
2 x 12v DC or 24V AC 4CO relays with 1nput variations up to 20% — load regulation 1% from no centre or an amplifier, st can also be quickly made into a
1 x 12v 2C O very sensitive relay load to tul! load — or ful) load to no load. Complete in heavy duty personal stereo radio - easy to carry about and which will
1 x 12v4C 0O retay case — Models avaitable: 5v- 9A £23. 12v - 1.5A give yOu superb reception.
2 mains operated reiays 3 x 8 amp changeovers {secondhand) £13.25. 15v - 1.2A £13.25. 24v - 2A £23.
10 rows of 32 goid plated IC sockets {total 320 sockets) Other uses are as a “'get you to sieep radio™

Woods extractor.
6" - £5.75, Post £1.25,
6" - £6.95, Post £1.25

, you could even

1 locking mechanism with 2 keys) 26A EL ECTRICAL PROG RAMMER take it with you to use in the tounge when the rest of the
Miniature Unisetector with circuit for electric igsaw puzle Learn in your sleep: Have radio playing and family want to view programmes in which you are not

5 Dolls’ House switches kettle boiling as you wake — switch on lights to interested. You can listen 10 some music instead.

2 telephone hand sets incorporating ear prece and mike {(p) ward off intruders — have a warm house to come

2 flat solenoids — ideal to make current transformer etc. home to. You can do all these and more. 8y a Some of the features are. long wave band 115 — 170 KHz
5 ferrite rods 4°* x 5/16"' diameter aerials famous maker with 25 amp on/off switch. medium wave band 526 —~ 1650 KH2. FM band 87

4 ferrite siat aerials with L & M wave coils independent 60 minute memory jogger 108 MH2, mono, stereo & AFC switchable, fully assembled

4 200 earpieces A beautiful unit at £2.50. J and fully aligned Full wiring up data showing you how to

1 Mulard Thyristor trigger and modules connect to amplifier or headphones and details of suitable

10 assorted knobs % spindles MONTH’S SNIP FM aerial {note ferrite rod aeriat is included for medium and
5 different thermostats, mainly bi-metal long wave bands. All made up on very compact board
g etie DA o nopt ratagon instantly TOP OF THE POPS LIGHTING Dffered at a fraction of 1ts cost only £6.00

Low pressure 3 level switch R N .
Heavy duty 4 pole contactor — 24v coil if you use our disco switch ONLY £6.90 + £1.50 post + insurance

; ;g :::: gg:: ?Otg‘omohm These have 12 x 10 amr:\c:xan:;eo\;erosvrgz;e.s‘ eat;:eh MINIATURE WAFER SWITCHES

5 wire wound pots — 18, 33, 50, and 100 ohm rated SIOTEMpE S0 2 whole Sifset Could as Y o 2 pole, 2 way — 4 pole, 2 way — 3 pole. 3 way

11250 watt dimmer Ultra ref SE20 L O e e flaches. et btcs 230 4pole, 3 way — 2 pole, 4 way — 3 pole, 4 way —

3 3 e e wound b 50 ow fo e 3 survieg g, random ks i et 73 250ie. av — T pole 12y

gg ;/3 ":::; Cl::)tr’\one"“;“rrses!l(s)‘earls 'eOSOd spread 10 vaiues well. Offered at approxumately one third of cost. All at 25p each or 10 for £2.00
-2 watt car resisto ul

30 1 watt carbon resistors 15 diff values = - 4 12 volt MOTOR BY SMITHS

1 time reminder adjustable }-60 mins Made for use in cars, etc. these are v

5.5 amp stud rectifiers 400V CON.IPUT.ER DESKS powertul and easily reversllbre Sa|zee e

4 2a bridge rectfiers 400V Again available - computer 3% tong by 3 dia. They have s good

2 10a bridge rectifiers 30V desks — size approx 4" x 2 x length of %" spindie — 9

2 30a panel mounting slydlok fuses 2'6" high formica covered, Price £3.45,

4 porcelain fuse holders and fuses cost over £100 each. Our price Ditto, but double ended £4.25.

1 fluorescent choke ~ your choice — 15, 20, 30, 40 or 65 only from £9.60 — you must

watt collect —~ hundreds supplied to MAINS MOTORS

10 1 mains voltage suppressor condensors schools. .

1 mains shaded pole motor %' stack We r_\ave v‘elr\{x:large slock|s of mkolors from 2 watts to :4 hp. Most at

2 5 al; fan blades fit %" shaft a price we ow cost, let us know your requirements.

2 37 phastic fan blades fit %' shaft 50 THINGS YOU CAN MAKE

Mains motor suitable for above blades " ~ IONISER KIT

1 mains motor with gear box 1 rev per 24 hours Things you can make include Multi range meter, Low Refresh your home, office, shop, work room, etc. with a

1 mains motor with gear box 1 rev per 12 hours ohms tester, A.C. amps meter, Alarm clock, Soldering negative ION generator. Makes you feel better and work

2 mains motor with gear box 16 rpm iron minder, Two way telephone, Memary jogger, Live harder — a complete mains operated kit, case included.

4 fluorescent starters suit 4 — 80 w tubes line tester, Continuity checker, etc. etc., and you will still £

4 11 pin moulded bases for relays have hundreds of parts for future projects. Our 10Kg £11.95 plus £2.00 post.

5 87G valve bases parcel contains not less than 1,000 items - panel meters,

4 skicted B9A valve bases timers, thermal trips, relays, switches, motors, drills, taps, OTHER poPULAR PROJEc"rs

1 thermostat for fridge and dies, tools, thermostats, coils, condensers, resistors, R C Bridge Kit 995

1 infra red fire element 1000 watts neons, earphone/microphones, nicad charger, power unit, ndge Kat . . £

1 motorised stud switch {SH) 90% are unused componants. 3 Channel Sound to L»gm — with muy prepared metal case £14.95

99 - 5 assorted ferrite shapes YOQURS FOR ONLY £11.50 plus £3.UU post. 8ig Ear, listen through walls . . 3 £9.50

100 — 3 ferrite magnets Silent sentinel Ultra Sonic Transmmer and receiver . . £9.50
101 — t 2% hours delay switch

; . Light efton” alarm . . .. .. £350
102 — 1 9v mains power supply unit REVERSIBLE MOTOR WITH CONTROL GEAR | S b9 o alar . 0
103 — ¥ 6v mains power supply unit Made by the famous Framco Company this is a very robust motor Secret switch — fools friends and enemies ah e . . R A B
104 — 1 4%v mains power supply untt size approximately 7% long, 3%’ dia. 3/8" shaft Tremendously 3 - 30v Variable Power Supply . . . . . . . £13.80
105 — 1 5pin flex plug and panel socket powerful motor, almost impossibie to stop. Ideal for operating 2 Short & Medium wave Crystal Radio . . . . . £3.99
106 — 1 12v vibrating reed bleepers stage curtains, sliding doors, ventilators etc., even garage doors ins P .
107 — 5" speaker size radio cabinet with handle if adequately counter-aalanced. We otfer the motor complete v to 16v Mains Power Supply AK" . o £1.95
108 — 5 different multi way push switches with control gear as follows Radio stethoscope — fault finding aid . . 'E . £4 80
109 — 10 %" spindie type volume controls 1 Framco motor with gear box 1 push to start switch Mug stop — emits piercing squark . . . . . . . £250
110 — 10 slider type volume controls 1 manual reversing & on‘off switch 2 limit stop switches Morse Trainer — complete with key . . L. . £299

111 — 2 musical boxes {less keys) . "
112 — 1 heating pad 200 watts £19.50 plus postage £2.50 1 circurt diag. of connections Orilt control kit . . . . . . . . . . . £395

113 — 1 fm front end with wning condensor Interrupted beam kit . T L £2.50

114 — 1 1w amphifier Mullard 1172 u El - l) L d Transmitter surverllance kit . L. B . £230

With most items quantity buyers get good discounts and l. B LL( ectflca t ' Radio Mike . . . £6.30

save On posfage costs. {Dept. RE); 34 - 36 AMERICA LANE, F M recewer kit — for survecllance or normal F M £3.50
30 YEARS

HAYWARDS HEATH, SUSSEX RH16 3QU. Insulation Tester — electronic megger . . . o £7.95

Battery shaver or fluorescent from 12v L £6.90

eEnziané':‘}Q{yLE LEPHONES PéleoiLdgﬁc?EH TER:IS: c:;nh. ':.hcl). of cheoue v;am order Orders under | Matchbox Radio — receives Medium Wave  £298
. s i y a service charge, Monthly account orders accepted trom =

L-ghclv;etogm.746 type .. schools and public companies. Access & B/card orders accepted day or | 20 Wattamp — _"f" 20nz - 20kHz .. £9.50

3 P16 o night. Haywards Heath {0444} 454563 Bulk orders. phone for quote. | 115 Watt Amplifier 6Hz 25kH2 . . . . . . . £13.50

Ex-G.P.0. socket snop open 9.00 — 5.30, Mon to Fri, not Saturday. Fower supply for 115 watt amps . . . . . . £850
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This month we feature some fantastic
bnvg-lnm Our standard rangs of
lity kits and

supplies. Our FREE list gives details
of these and many other lines.

ALL BARGAIN ITEMS INCLUDE VAT & POST.

EX PO DIGITAL TIMER TRT 340

- O
o = O~

Mains/12v DC powered precision imer with tull 4-digit dispiay. 3tanges
up to 9999 mS. Sharp LED display holds untit reset or cancels after user
variable display time. Timing start and stop independentty controliable
by any of 4 types of input. Display test button on rear Complete unit s
housed in an elegantcase with carrying handie/stand. Thesecaostthe PO
many huncreds of pounds, out price to you . . . only£29.78

LIQUID CRYSTAL DISPLAY WATCH MODULE
With LCD display, 2 pieces of Polarising material. backlight diffuser,
micro lamp, precision crystal, trimmer. battery contacts and open
microcircuit. Untested.. . B Stor€1

PLESSEY MAINS INTERFERENCE SUPPRESSORS

TOP LOADING STEREO CASSETTE MODULES

Limited quantity of brand new stereo cassefie units, asused In hitl music
centres etc. All have auto stop.

Deck type 8588. 12v DC motor. 3-digit counter. .£29.32.
Deck type 811C. As above but with Dolby noise reduction. Fully wired
with twin VU meter. level controls, pilot ights and DIN socket. . .. £44.73
Deck type 828A. Deck mechanism only as used in both above, produced
by one of Japan's top manutacturers. Fitted high quality sterec R/P head
ancFerrite erase. 12v DC electronically governed motor. . . . €11.27
Cassette Doortofit any above . . G . £4.02
Deck type 111D. Complete module with record and piay electronics, 3-
digit counter, AC drive motor and cassette door . £21.73

COMPLETE STEREO TUNER MODULE
3Band. LW/MW/FM Stereo Tuner fully assembled on PCB 165 X 85mm
Supplied with Ferrite Rod Aeniat, stereo LED and band switch fuily wired.
12v DC Supply. TU560 ~Tuner . . . .Price Only £7.99
Drve accessones with 2 knobs. tuning drum, window and scale. . . €2.99
Special pricefor both ltems bought together. . y £9.70

PANEL METERS
Special front design that can be mounted on. or behind a front plate.
Front 60mm X 45mm. Two types, FSD 50v DC & 1A DC ideal for power

HIGH QUALITY REPLACEMENYT
CASSETTE HEADS

Do your tapes lack treble? A worn head could be the roblam.
Fitting one of our replacement heads could restore performance
to better than new! Standard mountings make fitting easy and
our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actual importers which means you get the benefit of lower
prices for prime parts. Compare us with other suppiiers and see!
The following is a list of our most popular heads, all are suitable
for use on Dolby machines and are ex-stock.
HC20 Permalioy Stereo Head. This is the standard head fitted as
original equipment on most decks ... ... . £6.1%
HMS0 High Beta Permalloy Head. A hard-wearing, higher per-
formance head with metal capability . £8.06
HS16 Sendust Alloy Super Head. the best head we can find.
Longer iife than Permalioy. higher output than Ferrite, fantastic
frequency response e ™ . £95.91
HQ551 4-Track Head for auto-reverse or quadrophonic use. Full
i record and playback head. ... e £9.73
Plaase consult our list for technical data on these and other
Special Purpose Heads.
MA481 Latest version Double Mono (2/2) Record/Play head.
Replaces R484 g g .£8.90
SM166 Standard Mounting 2/2 Erase head. Compalible with
above orHQ551 4 Track head. Ceeeiiio.....£5.90
H524 Standard Erase Head. Sermu double gap, high effi-
ciency 4 . Y. o - €1.50
H561 Metal Tape Erase Head. Full double gap .£4.90

HART TRIPLE-PURPOSE TEST

CASSETTETC1

One inexpensive test cassette enables you to set up VU level.
head azimuth and tape speed. Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.

3 supply Boththe same price . £6.2t each.
Fitter unit tor mains borne interference. Max current 1.5A. Our Prce, P 21 each

brandnew . . . only£2.27
Same Item, Store soiled . only€1.61
CLOCK/TIMER/FREQUENCYMETER PARTS

Special ofter of the fabulous MSM5524 clock. imer and frequency
meter chip. MSL2318 prescaler chip and 6LT09 5-Digit fluores-
cent display. These ase the 3 primary components for a complete
timing and frequency display system covering the long, medium.
short and FM wavebands. Total cost of these parts is normally
over £25. OUR SPECIAL OFFER PRICE ONLY £13.68

10W POWER AMPLIFIER MODULE
Muliard LP1173 Amplitier module. Needs 24v OC Supply to gives 10
walls into 4 ohm speaker. Size 112 X 70 X 29mm. Complete with heat
sink. . Only £2.40complete withData.

Tape Head De-magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback .. ... - .£4.54.
Curved Pole Type for inaccessible haads .£4.85
ALPS FF317U FM FRONT END

Beautiful, precision made High Quality variable capacitor tuned FM iNF230 Data on MSM5524 and MSL2318 70p Send for your free copy of our LISTS. Overseas please send 2
Front End with Duai-gate MosF et Covers full FMrange of 87 to 109MHz. INF260 Application Circuit . .20p IRCs to cover surface Post or 5 IRCs for A:n"nau
12vsupply. . Ead e ONLY €5.15Circuit f required 35p Crystal 3276.8 KHz . . . £€2.18 Pleace add part cost of post, packing and insurance as follows:

INLAND

Orders up to £10 - 50p
Orders £10to £49 — £1
Orders over £50 ~ £1.50

OVERSEAS
Please send sufficient to cover

Surface or Air Post as

required
ALL PRICES EXCLUDE VAT s st
UNLESS STATED “O:V“gks“““'

VIDED HEADS
Heads 10 sudt ail VHS, BETA and PHILIPS video cassette recor-
ders. Do not take chances with ‘near equivalents’ there are nine
aifferent VHS heads and seven BETAMAX. Write or ring with the
make and model number of your recorder for quotation Prices
start at £47.25 for VHS and £57.75 lor Bata. Plus Vat

24hr SALES LINE
(0691) 652894

CAR RADIO FM iF AND STEREO DECODER
Miniature PCB with 10.7MHz ceramic liiters, 2-transformer ratio
detector, AX010 noise suppression IC and TCA4500A advanced stefeo
decoder IC. Only needs front end to make FM tuner or car radio.
Complete with circuit. incredible value at Only£1.99

Personal callers are always very welcome but
please note that we are closed all day Saturday

CENTRE ELECTRONICS SPECIALISTS IN THE SALE AND SERVICING
OF VALVE TYPE RADIO EQUIPMENT

OFFER Brand new Eddystone Model 1590 (all solid state) general coverage receiver complete
with full workshop manual one years works guarantee £790.00.

OTHER RECEIVERS FOR SALE include the following RACAL RA17 FROM £175, RAI7/L FROM g
£195, RA!I7/E £250. EDDYSTONE MODELS 830/9 @ £155, 730/6 @ £145, 770U @ £115. Also a
selection of Vintage Communication Receivers HRO's, ARB8's, 527, 358X, 8504 etc; LISTS OF
OTHER RECEIVERS AND ITEMS ETC: AVAILABLE

SPECIAL OFFER

Hard to find bayonet fixing 6.3 volt

Panel light bulbs suitable for most vintage American radios and postwar Eddystone's etc. Pack
of 10 only £1.00 pp paid

PRINTED CIRCUIT BOARD Double sided fibre glass, good for VHF-UHF, only £1.50 per sq ft, cut
to size required, minimum order £5.00 pp paid. Also single side Paxalin 50p per sq ft.

Large stocks of assorted vintage components (1920's - 60's) to clear Cailers only

- Edwardschild Limited
ELECTRONICS SERVICES

Design and development

* PCB design and layout
* Conventional PCB prototyping
* Graphics

* Manufacturing

SPECIALDOORTO DOOR

CENTRE ELECTRONICS

345 STOCKFIELD ROAD, YARDLEY, BIRMINGHAM, W MIDLANDS
B25 8JP

SHOP OPENING HOURS 10 - 5.30PM THURSDAYS, FRIDAYS,
SATURDAYS ONLY. TELEPHONE ENQUIRIES 0676 32560
ANYTIME

28 Shenfield Crescent, Shenfield, Essex CM15 8BN

Enquiries ® (0277) 216433

DELIVERY SERVICE

@ Hitachi Oscilloscopes performance, reliability, value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newly-extended 14 model range
that represents the best vatue for money available anywhere.

V-212/222 20MHz Dual Trace V-650 60MHz Dual Timebase
V-223 20MHz Sweep Delay V-1050 100MHz Quad Trace
(illustrated) V-1070  100MHz Four Channel
V-209 20MHz Mini-Porjable V-1100  100MHz DMM/Counter
V-422 40MHz Dual Trace V-134 10MHz Tube Storage
V-423 40MHz Sweep Delay VC-6015 10MHz Digital Storage
V-509 SOMHz Mini-Portable VC-6041 40MHz Digital Storage

Prices start at just over £300 plus vat and that includes a full 2 year warranty.
W e hold the range in stock for immediate delivery.

For colour brochure giving specitications and prices ring (0480) 63570
Thurlby -Reltech, 36 High Street, Solihull, W Midlands, B91 3TB.
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—NEWS DESK —

Classical recording

Quad Electroacoustics Ltd
have supplied forty ESL-63
loudspeakers to Philips in
Holland for use on all their
classical recording work.

All Philips recordings are
made on location, so Quad
have developed a special
robust version of the 63 to
cope with the rigours of the
road. The professional ver-
sion was shown for the first
time atthe AES Conventionin
Hamburg and a number of
other recording companies,
conscious of the extra
demands placed upon recor-
ding quality by compact disc,
have ESL-63s under con-
sideration.

ESL-63s are aiready used by
TV broadcastersin France. All
three of the RTF channels,
Antenne 2, TF1 and FR3 use
Quad ESL-63s to monitor the
quality of the sound transmis-
sions.

For further information
contact: Quad Electroacous-
tics Ltd, Huntingdon, Cambs
PE18 7DB. Tel: (0480) 52561.

SatStream Europe

SatStream Europe, a new

business communications
service to the Continent
using small-dish  aerials

located on or near customers’
premises, has been launched

by British Telecom inter-
national (BTI).
The commercial start of

SatStream Europe, which fol-
lows a series of customer
trials, was announced by Mr
Mike Ford, BTI's Chief Execu-
tive for international busi-
ness services.

For the initial SatStream
services BTl has installed
small-dish earth terminals,
with antennas between 3.7
and 5.5 metres in diameter (12
to 18ft), in the centre of
London.

The SatStream North Amer-
ica service currently uses a
terminal at West Ealing, Lon-
don, with a 55m antenna
designed by British Telecom
to give improved perform-
ance (see last month’s cover
pic). The European service
employs another dish of the
same advanced design
mounted on the roof of a
British Telecom building in

Southwark. Later this year the
North American service will
be supplemented by a 13m
antenna at the London
Teleport, BTi's main earth
station in the capital.

SatStream Europe will be
provided through Eutelsat 1 -
the European communica-
tions satellite owned and
operated by Eutelsat, the
European consortium of more
than 20 telecommunications
authorities.

MultiStream launch

An £8 million improvement
to British Telecom’s public
data network, bringing
information technology ser-
vices within local-call reach
of 90 per cent of the nation’s
businesses, went commercial
on 22 May.

The new service, known as
MultiStream, provides wide-
spread local access to Packet
SwitchStream (PSS), British
Telecom’s public data
network.

PSS is the launch pad for
information technology in the
United Kingdom. It already
supports four public and
three private electronic mail
services, including the mar-
ket leader Telecom Gold, and

it provides access to a wide
variety of business informa-
tion stored on computers,
both nationally and interna-
tionally. In addition, credit
card validation is also pro-
vided on PSS, with more than
2,500 terminals already linked
to the service.

There are two MultiStream
services, code-named EPAD
and VPAD.

Mu:tiStream EPAD pro-
vides error-correction on the
dial-up data link between the
cu. *~mer’'s terminal and the
conne~.'on into the PSS net-
work Because the main PSS
network already provides
error correction as an intrin-
sic part of its operation, use of
EPAD ensures end-to-end
error-free transmission of
data, from customer terminal
to destination computer.

MuitiStream VPAD pro-
vides users with data pre-
sentation in videotex format,
to meet agrowing demand for
videotex support on PSS. It
enables operators of private
viewdata systems to offer
their services nationwide
through PSS, giving their

customers immediate reli-
able access.
MultiStream users are

given a secret password for
maximum security. Custom-
ers may change this as fre-
quently as they wish.

MultiStream prices com-
prise a quarterly password
fee of £25, a data volume
charge of 25p per kiloseg-
ment and a duration charge of
25p an hour.

F-16/TERPROM flight trials

British Aerospace’s TER-
PROM (Terrain Profile Match-
ing) Navigation System has
recently successfully com-
pleted flight trials on a Gen-
eral Dynamics F-16 aircraft in
the USA. Further F-16 trials
are to take place later this
year. Flight trials are also to
be undertaken on a Panavia
Tornado IDS in the early
summer, operating from Brit-
ish  Aerospace’s Warton
Aerodrome, under Ministry of
Defence funding.

TERPROM is a highly accu-
rate navigation system
designed for all types of
aircraft butparticularly suited

to military strike aircraft. The
TERPROM system works by
matching the profile of the
terrain overflown, as mea-
sured by a radar altimeter,
with that predicted using a
digital map carried in its
computer memory. The sys-
tem, by reference to its stored
digital map of the terrain
ahead, enables the aircraft to
be flown either manually or
on autopilot at a predeter-
mined height above the
ground, without terrain-
following radar. The system is
inherently covert and resis-
tant to jamming and can
operate in all weathers, day or
night, without any constraints
on the aircraft's flight path.

The TERPROM kit was
loaned to General Dynamics
in January 1985, and was
integrated using the Avionics
Equipment Bay test rig and
then fitted to the aircraft.

All the pilots in subsequent
trials reported that they were
impressed with the accuracy
and repeatability of TER-
PROM and there have been
no system malfunctions. A
second series of trials has
been agreed between Gen-
eral Dynamics and British
Aerospace to take place
before the end of the summer.

For further information
contact: British Aerospace
Dynamics Group, Bracknell
Division, Downshire Way,
Bracknell, Berkshire.

Slomo aggro

Following the
launch of their
joystick interfaces
incorporating the Slomo
facility, Nidd Valley Micro
Products have had a number
of enquiries about the com-
parison between their Spec-
trum Pacesetter and DKTro-
nic's Games Player, and the
possible infringement by
DKTronics of their pending
patent.

Nidd Valley intends to pub-
lish the UK patent application
for their slow motion concept
this autumn, which should, if
successful, ensure that per-
ipherals with a slow motion
feature will be available only
from Nidd Valiey or from
approved licensed manu-
facturers.

recent
two new
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Sliver printing technique

The use of a new technique
of screen-printing silver ink
onto PCBs has enabled GSPK
(Circuits) Ltd of Knaresbor-
ough, North Yorkshire to pro-
duce a compact high density
board for a new British-made
OCR (optical character
reader) device at a consider-
able cost saving.

The PCB was designed by
Aim Cambridge Ltd. It carries
the circuitry and components
for Oberon International’s
new text reader, the ‘Omni-
Reader’.

GSPK say that their new
silver printing process gives
the PCB multilevel capabili-
ties at less than the cost of
multilayer configuration, and
atso reduces the complexity
of the board.

The new silver screen-prin-
ting process is conventional
THP technology through the
initial stages, up to and
including the first coating of
solder resist, which is applied
over bare copper. A second
coating is then applied using
a different screen. The silver
is then screen-printed, fol-
lowed by an encapsulating
layer of solder resist.

The feasibility of the techni-
que owes much to the fact
that GSPK have been
pioneers of selective solder
coating. The solder levelling
process is standard on all
through-hole plated boards
produced by the company. It
substantially reduces the
incidence of defects and cuts
production costs signifi-
cantly.

GSPK have also produced a
high density PCB for future

use in British Telecom
payphones developed and
supplied by Rathdown

Telecom Australla

Telecom Australia has
signed a contract worth
A$12.2m with Marconi Com-
munication Systems Ltd, of
Chelmsford, UK in conjunc-
tion with GEC Australia for
the supply of digital cross
connection systems.

The order is for the supply
of Time Division Cross Con-

ACE undergoing tests at the M,afc‘ohi faétory, Chelmsford

nect (TDCC) equipment,
which is a variant of the
Marconi Automatic Cross

Connect Equipment (ACE)
currently supplied to British
Telecom.

Both of these systems will
be used in the respective
country’s digitali data net-
works to automate the rout-
ing, monitoring and pro-

visioning of digital data ser-
vices. The system utilises the
latest state-of-the-art digital
switching techniques under
the control of centralised
management systems to pro-
vide digital leased line net-
works.

Marconi and GEC will sup-
ply . switches and sophisti-
cated computer management
systems over the next five
years to Telecom Australia,
which will eliminate the need
for manual cross connection
systems.

Phased introduction to
local manufacture will take
place over a period of five
years and both Marconi and
GEC wiil be involved in the
design of the new production
facilities for Australia.

The equipment embodies
all current needs for cross
connecting at customer data
rates, and all anticipated
needs for the growing market
for sophisticated networks
that Telecom Australia
customers are demanding.

Industries.

With design spacing
between quad-pack solder
lands down to 150 microns,
GSPK could not screen-print
the circuitry in the conventio-
nal way. The PCB was imaged
using dry film photo-resist to
achieve the required close
registration and fine defini-
tion. The density of this
design demands that the
board be electrically tested
for opens and shorts before
despatch, and the 0.8mm
pitch of the quad-pack lands
was a major obstacle to be
overcome in the manufacture
of the dedicated test jig.

The payphone is a self-
contained table-top device
that can be connected to any
exchange line, offering a low-
cost alternative to traditional
and much more expensive
systems. A microprocessor
controls all the functions.

Reduced workforce
National Semiconductor
Corporation (NYSE, NSM)
plans to reduce its workforce
in the US and Europe by
approximately 1,300
employees this year. The
company has also announced
cancellation of a proposed
semiconductor wafer fabrica-
tion facility near Portiand,

Oregon. The moves reflect
the fact that the market for
semiconductors has not
shown significant improve-
ment since the downturn
began a year ago.

The company had pre-
viously tried to avoid the lay-
offs through shut-downs, a
wage freeze and reductions
in capital expenditures, hop-
ing that these measures
would defer this action long
enough for a general econo-
mic improvement in the semi-
conductor industry.

However, despite these set-
backs the company remains
committed to the research
and development centre it
opened in Beaverton, USA, in
July 1984.

National Semiconductor’s
Scottish branch in Greenoch
will also suffer from the
downturn in the industry. The
workforce will be reduced by
approximately 450.

Specific growth plans atthe
Greenoch plant, however,
remain unchanged and hopes
for the continued slow expan-
sion of the semiconductor
industry are intact.

MSC electronics project

The Manpower Services
Commission, through its
Open Tech Unit, recently

signed a contract with The
Institution of Electrical and
Electronics Incorporated
Engineers (IEEIE) to produce
open learning material aimed
at supporting and updating
technician engineers and
technicians in industry. The
MSC will fund £¥%M of
development work in the first
two years, and the project will
benefit from substantial con-
tribution of support and
expertise by major electro-
nics companies.

Learning material pro-
duced will assume a good
standard of professional
education, and will attempt
to find the right balance
between career enhance-
ment and advanced applica-
tion techniques. The first five
modules are expected to
become available in March
1986, with the emphasis on
electronic structures, sys-
tems and testing.

A broadly based steering
committee refiecting experi-
ence in the profession and in
training has been formed,
with Dr John Brown CBE,
President of the Institution, in
the chair. Mr G T Richardson,
a former officer of the Royal
Navy Weapons Engineering
Branch, has been appointed
to manage the project.

S
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ELMASEI' lNSTRUMENT CASE Mercury tilt switch small
300x133x217mm deep .................... £10.00 0a {£1.50)  Min.rotary sw. 4p c/o0 1/8" shaft

Thorn 9000 TV audio o/p stage .
REGULATORS 10m7 CERAMIC FILTER50p ...
LM317T Plastic T0220 variable..... 6m or 9m CERAMIC FITLER 50p ..
LM317 Metal 240v AC FAN 4.6” SQUARE NEW..

1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180 270R
390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K

100/£20.00 W23 or sim 9 watt 6 OF ONE VALUE for............ £1.00
€550 (£1.60) 22 1RO 3R0 6R8 56R 62R 100R 220R 270R 390R 680R

7812 Metal 12v1A..... £1.00 240/115VACFAN4.6" SQ. NEW ........... £7.00 (£1.60) 1K 1K8 10K
7805/12/15/24 plastic ... = BELLING-LEE 12-way block L1469 ................ 4/€1.00 W24/sim.12watt4 OF ONE VALUE for ........... £1.00
7905/12/15/24 plastic ... POTENTIOMETERS short spindle RS0 2RO 10R 18R 47R 68R 75R 82R 150R 180R 200R
CA3085 T099 Variable regulator 2k5 10k 25K 1M Lin 5/€1  270R 400R 620R 820R 1K

500k lin 500k log long spindle.......................c......... 4/€1
COMPUTER ICS 40KHZ ULTRASONIC TRANSDUCERS EX-EQPT. PHOTO DEVICES

27128-300nS £5.50 NODATA PAIR/E1.00  g|otted opto-switch OPCOA OPBBIS.......... £1.30
2764 INTEL/FUJITSU 300ns............ £3.50 used £2.50  STICK-ON CABINET FEET - 30/€1.00  5Ns5777500 . 100/£26.00
2716 EXEQUIPMENT ...cocoomvvooresesoes s €2 TO3TRANSISTOR COVERS.. - 10/€1.00 1)) g4 1018 Photo transistor .. £1.00
2732EXEQPT........ .. .£2.80 TRANSISTOR MOUNTING PADS T05/T018 £3/1K TIL38 Infra red LED 2/80p
2114 EX EQPT 60p 4116 EX EQPT . .70p DILREEDRELAY2POLE N/O CONTACTS.... £1.00 OPI2252 Opto isolater
4164-200nS new ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS Photo diode 50
6264 LP15 348-649 £1.80 100+£1 otoiciodenp.....
6116 LP-2 (TC5617APL2 £2.50 MEL12 (Photo darlington base n/c).
e 2 $é55175AP P "£2.20 RECTIFIERS RPY58A LDR 50p ORP12 LDR
LU N R ik L e ———— 65p  (EDs RED 3mm or 5mm 12/81
““““ el 12FR400 12A 400vsma|l stud .. .4/£1.50 GREEN or YELLOW 3 or 5mm 10/€1 .

POWER TRANSISTORS BY127 1200V 1.2A.............. - 10/E1.00 £ Ao NG RED 5mm 50p

TIP141,142, 147 €1 ea, TIP112, 125,428 ... BY254 800V 3A ..o 8/£1.00

... 100/£6.00
... 100/£6.80
.. 100/£30.00

TIP35B €1.30 TIP35C ..., BY2551300v3A ......... .. 6/£1.00 DIODES
SES302 100V 10A DARL SIM TiP121. . 1A 800v bridge rectifier.... .4/€£1.00

t d 4/£1.00 BA100v bridge 1N4148 ... 100/£1.50
2N30s5 Exeqpl testad samm - - 183740 Germanium ... 100/£2.00

Plastic 3055 or 2955 equiv 50p 100/£30.00  10A 600v bridge ..

1N4004 or SD4 1A 300v

2N3773 NPN 25A 160V E1.80......oceevver 10/€16.00  15A 100v bridge 1N5401 3A 100V............... 10/£1.00
DISPLAYS 25A 200v bridge £2.00 ea... BA157 1A 400V Fast recovery .. 100/£2.80
25A 400v bridge £2.50 BA159 1A 1000V Fast recovery .. .. 100/£3.80

Futaba 4 digit clock, fluorescent display 5-LT 16

. o2 SCRs MULTI TURN PRESETS
Futaba 8 digit calculator, fluorescent display 9CT- 10R 20R 100R 200R 500R S0p
01-3L e .. £1.50 MCR72-6400v £1 BTX95800V 15A ....................... £1.80 5K 5K 22K 50K 100K 200K

LCD Clock display 0.7” digits....... .£3.00 35A600vstud.........
Large LCD Clock display 1" digits .. .£3.00 MCR106 equiv. 4A 400v.
7seg0.3" display comm cathode .. .2/€1.00  2N5061 800mA 60V T092

QUARTZ HALOGEN LAMPS ARl Sl 40-pin 30p; 16-pin 12/€1; 100/26

MEU21 Prog. unijunction
AV/218 24V 150W ... £€2.28
H112v 55w (car spot) £1.25 TRIMMER CAPAClTORs small
MISCELLANEOUS TRIACS dlacs 25p  GREY 1.5-6.4pF GREEN 2-22pF ... .

TXAL225 8A 400V SmA gate 2/£1.00 .. .100/£38.00 GREY larger type 2-25pF
4x4 MEMBRANE KEYBOARD ..

25A 400v ex eqpt. tested £1.50
INDUCTOR 20uH 1.5A......... . ap SOLID STATE RELAYS NEW

IC SOCKETS
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; 1k/€100;

10,000uF 100v SPRAQUE
b 000LF 40v.. CONNECTORS (£x £0PT. price per pairy  10A 250v AC
NEW BRITISH TELECOM PLUG+LEAD .. ...... £1.80 D'S-wayEl:15way£1.50,25-way.......o.ooe. £2.00  7zor0 voltage switching
1.25” Panel Fuseholders..................... .5/£1,00  37-way £2; 50-way £3.50; covers 50p ea Control voltage 8-28vDC

'£6.00 (£2)

5.25" floppy discs Verbatim DSDD .. 10/€20 (£1) BULK SEM|s VARIAC 0 to 130v 6A new uncased.
MAINS ROCKER SWITCHES 6A SPST ...5/€1

47004F 63V ITT10A RIPPLE ...ooo..ooo £1.00 QTY ITEM.... oo PRICE 500+ POLYESTERIPOLYCARB CAPS
STAINLESS STEEL HINGES 145" BY 1” OPEN£1.00 5K BF245 25p 10n/15n/22n/33/47n/68n 10mm rad..

©AC N frmeweaztomsvonssoig & oot 10/€7.00  1K75 BPX25.. }ggr:’/zgg‘\’/l)aasdr;arrggmwoma

1K 7485..... .2
MAINS TRANSIENT SUPPRESSORS 245v.... /8400 g see  Ged e — 3;: e S L
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for go0 400 18p  33n/47n250v AC X rated r >
car/nome alarms ... - £3£100+ £2,.00 74HC30 18p  10n250v AC X rated rad 10mm...... ... 10/£1.00
12v 1.2w small wire ended lamps fit AUDI/VW TR7 10K TLOB4 45p 100n 600V SPRAGUE axial 10/€1 .......... 100/£6.00 (£1)
VOLVO SAAB L10/£9,00 T TEIR R
Heat shrink sleeving pack . €100 5K CA3140E 38p BEAD THERM'STORS
PTFE sleeving pack asstd colo ..€1.00 500 LM1808N 30p GLASSBEADNTCRES @20°C......ooorroooo. 80p
250 mixed res diodes, zeners. ... £1.00 1K3 UAB08BPC ..ot 30p 250R 1K2 50K 220K 1M4
Mixed electrolytic caps ... 100/£2.00 800  74LS374 409 RE3 THERMISTOR ..ot €2.00

Stereo cass R/P head .... ..£2.80 1K 745240 BEAD TANTALUM CAPS

ool Eiaseticad. S - 80p " 6UB 25V 474 3V 68U BV 12/E1 ..., 100/£6.00
hermal cut-outs 50', 7", 85', 120 ..sop  MADE UP DISC DRIVE CABLES 202 20V 8/84 100/68.00

Thermal fuse 121'C 240v 15A.... 5/€1.00 34 |DCTO 34 WAY CARD EDGE =~ UeeOV Ol 3

Vero pins fit0.1" Vero........... 200/£1.00 SINGLE DRIVE £6 DOUBLE DRIVE £8 MONOLOTHIC cERAMlc cAPs

T0220 Micas + bushes 10/50p. ... 100/£2.00 100N 50v axial short leads..

TO3 Micas + bushes . 20/€1 10N 50v 100/€6 10N 50V..... .

RELAYS 240v AC coil PCB mounting 2 pole WIRE WOUND RESISTORS 470N 52),v 100/€7 1uF 50V

changeoverf! 3 pole c/o £€1.00 W210rsim25W100FONEVALUEFOR............ £1.00 0 50v dil package 0.3

Fig. 8 mains cassette leads. .. 3/£1,00 1R02R02R73RY5R010R 12R 15R 18R 20R 27R 33R 36R )

KYNAR wire wrapping wire 20z reel............. £1.00 47R 120R 180R 330R 390R 470R 560R 680R 820R 910R STEPPER MOTOR 4 PHASE 2

PTFE min. screened cable............ . 10m/€1.00 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K 9v WINDINGS

TOKIN MAINS RFI FILTER 250v 15A.. .. £3.00 W22orsim6watt7OF ONEVALUE for........... £1.00

IEC Chassis plug/rfi filter 10A ..£3.00 €350 ...ccvirnnns 10/£30.00

KE R : N Ics MIN CASH ORDER £3.00  OFFICIAL ORDERS WELCOME

332 LEY STREE"', ILFORD, ESSEx UNIVERSITIES C!\SI)ILNLIi\GCECSOSUCNHTOC?RLSE%%\g DEPARTMENTS

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

Shop open Mon-Sat 10am-2pm 65p OTHERWISE (LIGHT ITEMS)

ELECTRONIC COMPONENTS BOUGHT FOR CASH
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SPECTRUM

NIGEL CAWTHORNE G3TXF

As well as hosting the annual tele-
vision programme makers’ ‘Golden
Rose of Montreux’ competition, the
Swiss lakeside town of Montreux also
holds a major biennial international
television symposium and technical
equipment exhibition. The two events,
the TV programme festival and the
technical exhibition, were originally
held together, but since they appeal to
different audiences the two are now held
as separate events.

This year’s Montreux TV symposium
and exhibition, held in early June,
brought together over 200 TV equipment
exhibitors from 16 countries. A total of 67
technical papers were presented which
covered topics ranging from the ‘Impact
of Microelectronics in Broadcasting’ to
the latest developments in satellite TV
and high definition TV.

On the transmission side of broadcas-
ting there were about a dozen manu-
facturers of broadcast transmitters pre-
sent. The vast majority of exhibits were
concerned with programme production,
where digital techniques are playing an
ever increasing role.

The French programme company SFP
showed a four minute TV clip which was
the world’'s first demonstration of TV
material in which the production and
post-production were done entirely by
digital means. The transition of tele-
vision from analogue to digital is con-
tinuing on a ‘piecemeal’ basis. SFP’'s clip
demonstrated how digital techniques
are making further inroads into areas of
TV such as production and post-produc-
tion, that have traditionally been the
exclusive domain of analogue techni-
ques.

DBS In China

The President of the China Broadcast
Satellite Corporation (CBSC), Mr Hsu
Chung-ming, outlined at a meeting on
DBS at Montreaux the necessity of
establishing a direct broadcasting satel-
lite system as the key to the realisation of
national TV and radio coverage for the
whole of China.

The CBSC sees the introduction of a
satellite broadcast service as the only
means to cover China’s vast territory of
9.6 million square kilometres with high
quality TV and radio programmes. Chi-
na's current TV transmission network
consists of 455 TV main transmitter
stations and over 9,000 TV repeaters with
powers below 1KW. This network with its

associated microwave links covers 64.7%
of the 1 billion population of China.

China’s plan is to provide satellite
reception of TV programmes primarily
for community reception, with partial
individual reception in the more
developed regions and some sparsely
populated villages. in towns, the prog-
rammes received from the satellite will
be re-transmitted through local terrest-
rial repeaters.

China has already made some impor-
tant technical operating decisions for its
new satellite TV services. In ITU Region3
there are three bands available for
satellite broadcasting services: 620-
790MHz, 2500-2690MHz and the Ku Band
11.7-12.2GHz with 12.5-12.75 for commun-
ity reception only. The CBSC decided
that the first two frequency bands would
not provide sufficient bandwidth for
China’s provincial services and so has
opted for the Ku Band.

In afirst phase, CBSC plans to operate
with one TV programme and four sound
radio channels, one of which will be in
stereo. Programmes will originate in
Beijing. In a later phase it is planned to
introduce multibeam transmissions from
the satellite to allow regional coverage.

Development of a national TV channel
is seen as a major part of the education
programme for China. According to Mr
Chung-ming, the China Central Radio
and TV University (the Chinese Open
University) enrolled over 1 million new
students in 1984!

Undersea cables

Although topics mentioned in Spec-
trum Watch are usually concerned with
some partor other of the radio frequency
spectrum in the ‘ether’, there are
currently some interesting develop-
ments in the undersea cable business.

Early long distance undersea cables
worked, and often failed, onthe principle
of slamming several KV of dc¢ across the
cable at one side of the ocean and
hoping that there was just enough juice
left at the far end to activate a telegraph
tapper! Undersea cabling has progres-
sed from those early days of dc, through
coaxial cables, and now to fibre-optics.

Due to become operational in 1988, the
latest transatlantic cable, TAT-8, will
carry 296Mbit/S, which with digital mul-
tiplication techniques can handie 38,000
telephone channels. This is to be the
world’'s first transoceanic fibre-optic
cable.

A klystron for use in a high power UHF TV
transmitter

The project is costing around $335
million and is being paid for by AT&T, the
US telephone giant (37%), British
Telecom (15%), and 27 other owners,
including the French PTT and German
Bundespost. Capacity will eventually be
shared out in relation to the amount that
each has invested in the construction.

The previous transatlantic cable, TAT-
7, came into service in 1983 with what
seems by comparison a modest capacity
of 4,000 circuits. TAT-8 will be used for
both public switched circuits and leased
lines.

Cable laying

The 6,657Km of cable will be laid in
three sections, starting on the East Coast
of the US and landing on the French
coast in Brittany and in the UK in
Cornwall. AT&T will lay the first and
longest section (5,800Km) across the
Atlantic to some point at sea west of
Europe. An undersea function box will
split the main transatlantic cable into
two. A second cable will run the 520Km
from the junction box to Widemouth in
Cornwall and the third will cover the
310Km section to Penmarche on the
Brittany coast.

Coaxial undersea cables require
regenerators about every 5Km, whereas
the fibre-optic cables used for TAT-8 will
require regenerators at only 30-55Km
intervals.

Transatlantic cables with even bigger
capacities than TAT-8 are already being
planned. A private cable venture runby a
consortium called ‘Submarine Light-
wave' is planning a fibre-optic cable
(TAV-1, TransAtlantic Video) that would
carry 250,000 telephone calls or 144 TV
channels. This mammoth capacity pro-
ject is still only in the discussion stages.

Further plans

Cable and Wireless are also planning,
as a joint project with Tel-Optik of the
USA, a major private venture transatian-
tic optical fibre cable. Referred to as
‘Market Link’, the C&W/Tel-Optik project
will consist of two separate cables. The
northern cable (PTAT-1) is planned to be
operational by June 1989 and the
southern cable (PTAT-2) by June 1992.
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Moscow moves in

In much the same way as radio
amateurs gained three new HF bands at
the 1979 WARC, SW broadcasters aiso
gained new spectrum as a result of the
conference. A new broadcast band,
13600-13800KHz, situated just below the
amateur 20m band, gave SW broadcas-
ters a useful new slice of spectrum.
Although this new band is not due to
come into operation for some years,
there are already several international
broadcasters transmitting in the alloca-
tion. The foremost of these is Radio
Moscow, which has been observed on
the following frequencies (KHz): 13625,
13635, 13660, 13680, 13705, 13740, 13755.

Tel Aviv has a potent signal on
13720KHz and several other countries
inciuding Radio Korea (13665KHz) and
iran (13745KHz) have also been reported.
Radio Iraq can regularly be heard in
Arabic on 13700KHz. :

Cellular reserves

The present allocations of cellular
radio frequencies in the UK and the US
both have reserve capacity. In the UK
thereis aslice of reserve spectrum at the
high end of both the mobile transmit
(890-915MHz) and the base transmit (935-
960MHz) bands. These segments may
eventually be used for the much talked
about pan-European network digital
cellular network.

In the US there are 6MHMHz wide
segments at the high end of the cellular
bands which are also designated as
celluiar reserve frequencies. However,
after only two years of cellular opera-
tions in the city of Chicago, Ameritech
have filed a petition with the FCC for the
allocation of this additional celiular
spectrum. With 15,000 cellular radio
subscribers in Chicago at the end of 1984
and with an expected 60,000 for 1990,
Ameritech claims that even with cell
splitting they would not be able to cope
with such an expansion without access
to the additional spectrum.

The request by Ameritech for further
frequency allocations for cellular radio
at this relatively early stage in the life of
cellular in the US (the Chicago area
system came on air on 13 October 1983) is
seen by some as being motivated more
by commercial reasons than technical.
Despite the argument that cellular
makes efficient use of the operation
spectrum, in practice it is probably
cheaper for an operator to expand
subscriber capacity by adding new
unused frequencies to an existing sys-
tem rather than installing the additional
equipment necessary for cell splitting.

inthe US, as in most countries, there is
a lot of pressure on spectrum allocation
from different interests (broadcasting,
mobile radio, military etc) and it is
unlikely that the FCC with release the
cellular reserve frequencies for use by
cellular operators before celiular radio

A new automatic siudio and OB camera on show at Montreux

is proven to be the great success that its
advocates make it out to be.

Frequency hopping

Until recently, radio communication
whether at HF or VHF has always been
thought of as taking place on ‘a
frequency’. With the advent of frequency
hopping techniques this is no longer
true. Spurred on by the need to keep one
jump ahead of the enemy, who is always
out to intercept transmissions, military
communicators are trying out new fre-
quency hopping techniques.

In a frequency hopping radio net
where there are a number of stations
needing to be in communication with
each other, all stations change their
transmit and receive frequencies in
synchronism many times a second. The
whole net only alights on one particular
frequency for a very short whiie before
‘hopping off’ to another frequency. The
use of a given frequency may be only for
a few milliseconds. Because the fre-
quency change is almost instantaneous,
operators using the net hear messages
in the normal way.

The problems

For the enemy interceptor, frequency
hopping presents two major problems.
The first is finding the sequence of
frequency changes so that he can follow
with his own receiving equipment.
Without knowing the specific frequency
codes that may prove impossible.
Secondly, the enemy observer usually
wants to know where signals are coming
from. Direction finding equipment would
normally be used, but with frequency
hopping DFing presents major difficul-
ties. A given station does not stay on one
frequency long enough for the DF
equipment to be able to take a bearing.
Another problem is that if there are
several stations within range, the DF
equipment will find it impossibie to tell
one station from another.

Avariant of frequency hopping, butata
much slower rate, is the ‘adaptive’ HF
communication link. HF communications
have always had the difficuity of having
to be within an ever varying range of
frequencies to cover a particular dist-
ance. If the frequency is too high, there
may be no propagation because the

frequency is above the maximum usable
frequency (MUF) for that particular path.
Conversely, if the frequency is too low
there may also be no workable path
because of ionospheric absorption. And
even if a good frequency is found that
will propagate the signals over ‘the
wanted path, that frequency and fre-
quencies close to it may be already
occupied with other signals.

Naval ship-to-shore communications
still use MF, even though military
satellites are available. Navies like to
have available the independence of HF
communications. Modern ‘adaptive’
communications involve the use of a
technique which regularly scans a num-
ber of frequencies in order to assess
which is the best one for the particular
path. The transmitters and receivers will
be made to change automatically from
one frequency to another in order to be
on what has been measured to be the
optimum frequency for the path. The
users of the radio tink are unaware that
frequencies are being changed. The use
of broadband transmitter amplifiers and
powerful computer systems makes fre-
quency adaptive communications an
attractive proposition.

Equipment using charge coupled devices in a
line array instead of a camera tube
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Cirkit stock all the
components,accessories
and tools and the kits
you're looking for.

Designed and selected
to offer the best possible
standards at the best
possible price.

Cirkit’s always well
stocked.

As soon as new
products are available,
Cirkit has them.

When it comes to kits,
Cirkit’s got the lot. At the
price you want to pay.

Just send for our
catalogue or visit one of
our three outlets at:

200 North Service Road,
Brentwood, Essex. CM14 4SG,;
53 Burrfields Road,
Portsmouth, Hampshire. PO3
5EB; Park Lane, Broxbourne,
Hertfordshire. EN10 7NQ.

Please add 15% VAT to all advertised
prices and 60p post and packing.
Minimum order value &5 please.

We reserve the right to vary prices in
accordance with market fluctuation.

Cirkit Kits

CIRKIT ELECTRONICS TOOLKIT

Contains: 15W SolderingIron 2 spare

bits, heat shunt, solder,pliers, cutters,

and screwdriver 40-00007
AUDIO FUNCTION GENERATOR

Versatile waveform generator with

sine, triangular and square wave outputs.

15.56

On board mains PSU 41-01302 27.00
STEREO 40W AMPLIFIER

Single board 40W per channel stereo

amplifier 41-01301 3800
STEREO VUMETER

S5 LED per channel stereo VU meter for

use with stereo amplifiers 41-01401 1265
SWAUDIO AMP

Avery compact audio output stage for use

inawide range of equipment 41-01406  4.60
UNIVERSALAMP

Auniversai audio pre-amp witha

gainof 10 41-01604 685
MONO REVERBERATION UNIT

Single channel, spring line reverb unit to add echo
effects to tape recording etc. 41-01602 11.30
TONE GENERATOR AND DETECTOR

Very low distortion tone generator and signal
detector for circuit fault finding
10MHz DFM

8 Digit LED digita! frequency meter
and period measurement

41-01603 10.46

41-01500 54.10

50MHz PRESCALER

Extend the range of the 10MHz DFM

to 50MHz 41-01501 855
1-5MHz PRE AMP

Low frequency pre-amp and waveform
shaper for the 10MHz DFM 41-01502 513

1-30V 1mA-2APSU
Adjustable 1-30V Power supply with pre-setable
current limit from 1mA-2A 41-01600 37.46

|
Centronics Interfuce

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. EN10 7NQ.

lenclose §1.15. Please send me your latest catalogue and 3 x £ 1 discount vouchers!
If you have any enquiries please telephone us on Hoddesdon (0992) 444111.

Name

Address

Area of Special Interest

Telephone

Cirkit

Bigger Stock. Beﬁer Service.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

5-12V1APSU

Adjustable PSU from 5-12V with current
protection, 1 amp max output 41-01504  6.45
1-30V 1.5APSU

1-30 volt adjustable PSU with protected
outputupto 1.5Amps 41-01402
3DIGITLEDDVM

DVM to read up t0 99.9 volts or configured as an
ammetertoread upto9.99amps  41.01403

10.45

18.00

10MHz DFM
INFRARED LINK
Single channet IR Link
with relay output 41-01300 9.60

TEMPERATURE SENSOR
Thermistor based temperature sensor
with relay output 41.01303  6.20

LOCOMOTIVE SOUND GENERATOR
Reatistic steani sound and whistle for

model railways 41-01304 920
LAMP DIMMER

Controt lamps and drill speed 41-01305 5.70
WATER LEVELALARM

Alarm to indicate high water level or

flooding 41-01601 270
3NOTE CHIME

Doorbell chime with adjustable

tones 41-01503  7.00
2M PRE AMP

Miniature low-noise MOSFET pre-amp

for the 2m amateur band 41-01307 413
2M CONVERTER

Low noise 144MHz-28MHz amateur

band converter 41-01306 19.26
2M POWER AMP

20W - 10dB gain - power amnpilifier for the

2m band. Automatic TX switch over, RX

pre-amp, robust construction 41-01404 3739
70cin PRE AMP

Low noise, miniature pre-amp for the

70cm amateur band 11-01506 4.78
70cm CONVERTER

70cm to 144MHz low noise converter

featuring pre-aligned helical filter,

schottky diode mixer and low noise

transistors 41-01405 2350
70cmPA

10W Power amp to boost the output of

handheld and portable 70cm

transceivers 41-01505 38.00
CRYSTAL CALIBRATOR

Crystal reference calibrator for alignment

of receivers,outputs at4,2. IMHZ,

100,50 AND 10KHz 41-00801  5.18

CBNOISE SQUELCH

Improves to mute performance of the
majority of CBrigs 41-01605 594
CENTRONICS INTERFACE

Connect your personal computer to

the outside world via the Centronics

printer output 41-01406

22.50

4
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bigger and better:

Nicad Batteries & Chargers

High quality nicke} cadmium rechargeable
batteries. Equivalent in size with popular Dry
Cell sizes e.g. HP7 (AA},HP11(C),and HP2 (D).
Minimum life 600 (300 PP3 size) full
charge/discharge cycles. Batteries must be
charged from a constant current source only. All
batteries are supplied only with a residual
charge and should be charged before used.

DATA & PRICES

Type V(nom) Capacity StockNo. 1.9 10-49
AA 1.2v 500mAH 01-12004 080 074
C 1.2v 1.2AH 01-12024 235 199
D r2v 12AH 01-12044 200 200
PP3 84V HOmAH 01-84054 370 350
CH/4/50

Torecharge up to 4 AA size NiCads.

Size;112x 71 x 37mm 01-00409 495

CHS/RX
Will recharge AA, C,D and PP3 size cells with auto-
matic vottage selection. Will recharge following
combinations:4xD, 4xAA, 4xC, 2xPP3, 2xD ~+ 2xC,
2xD + 2xAA. 2xD + 1xPP3,2xC + 2xAA, 2xC +
1xPP3,2xAA + 1xPP3. Charge rate: 1 1mA for PP3,
45mA for AA size, 120mA for C and D size, for 16 hrs.
Power: 240V 50Hz. Output Voltage: 2.9V for AA,C
and D size. 11.0V for PP3 size. Weight; 0.475kg. Size:
199x109x 55mm.

01-02204

1045

HT320

High quality, high specification meter ata
reasonable price. In addition to the usual ranges,
facilities are provided for measuring transistor
parameters such as [ceo and Hfe.

Meter movement fully protected against overloads.
3-colour mirrored scale in robust case. Supplied
complete with comprehensive instructions, test
leads, transistor test leads and batteries (2 x HP-7, 1
x PP3).

DCVolts:0.1V,0.5V,2.5V, 10V, 50V, 250V, 1kV
(20kQ/V). AC Volts: 10V, 50V, 250V, 1kV (18kQ/V),
DC current: 50uA,2.5mA, 25mA, 250mA.
Resistance: 2k, 20k, 2M, 20Mz. AF OQutput: —10dB to
+22dB for 10VAC (0dB/0.775V,600¢2). Leakage
(lceo) 15uA, 15mA. 150mA. Hfe: 0-1000 (Lc/Tb).

Weight:410gms. 56-83201 17.00

RF Generator LSG17

Astable wide-range generator for the hobbyist,
service technician, schools, colleges, etc.
Frequency range: A/100k Hz-300kHz, B/300kHz to
IMHz (Harmonics 96-450MHz) C/1MHz-3.5MHz,
D/3.0MHz-11MHz, E/10MHz-35MHz,
F/32MHz-150MHz. Accuracy: k1.5%. Output greater
than 100mV (noload). Ext. xtal osc for 1 to 15MHz
crytal. Power required: AC100, 115 or 230V 3VA. Size
& Weight: 150(H)x 238(W) x 130(D)mm, 2.5Kg
approx.

56-90017 115.00

LinearICs
Stock No. Price

LF351 Bi-FET opamp 61-03510 0.49
LF353  Dual version of LF351 61-03530 0.81
LM38ON W AF power amp 61-00380 145
LM381  Stereo pre-amp|C 61-00381 3.27
NES544 14pinDILservodriverIC  61-00544 2.20
NE5S5N  Multi-purpose low

cost timer 61-05550 0.45
uA741CN DIL low cost op-amp 61-07411 042
TDA1062 RF ocillatorand mixer

systemn for 1.200MHz 61.01062 1.95
TDA1083 Portable radio AMTM

audioinone IC 6101083 195
HA1388 18WPAfrom 14V 61-01388 4.10
MC1496P Double balanced mixer:

modulator 61-01496 1.25
TDA2002 8Winto2 ohms

power amp 61-02002 1.25
ULN2283 1Wmax3-12V

power amp 61-02283 1.00
CA3089  FMIF amp, detector,

mute, AFC,AGC system 61-03089 3.88
CA3130E  BIMOS op amp 61-31300 0.80
CA3140E BIMOS version of 741 61-31400 0.46
MC3359 Low current dual conver-

sionNBFM!F and det 61-03859 2.95
LM3900 Quadnortonamp 61-39000 1.20
LM3909N 8-pin DIL LED flasher 61-39090 1.15
KB4412  Twobalanced mixers IF amp

with AGC for AM SSB 61-04412 273
ICM7555 Low power CMOS version

of 555 timer 61-75550 1.24
anil22% Uawnoise FMIF 61-11225 145
HA12017 83dB SN phono preamp

0.001% THD 61-12017 0.80
MC14412 300 baud MODEM controller

(Euro/US specs) 61-14412 6.85

Selected Lines

PB2720 80dB Piezo Buzzer 43-27201 055
10MI5A 10.7 Filter 20-10152  2.10
10MOSAA 10695 Filter 20-11152  3.49
FC177 LCDFreq. Meter 39-17700 2546
CM161 Min LCD Clock 40-80161 1220
BBC to Centronics Cable 03-10019 725
Dragonto Centronics Connect Cable 03-10017  7.25
C12Computer Cassette Tape 21-00012 055
8x03" IC socket 28-00800 0.2
14x0.3" IC socket 28-14000 013
16x03"  ICsocket 28-16000 0.3
6V KUIT-A Relay 46-80000  0.62
9V KUIT-ARelay 46-80001  0.62
12v KUIT-ARelay 46-80002 062
CX120P COAX Relay 46-90120 11.96
CX520D COAX Relay 46-90520 32.00
CX540D  COAXRelay(BNC) 46-90540 32.00
Books

Beginners Guide toAmateurRadio  02-11262  4.50
Beginners Guide to Electronics 02-04134 450
Active Filter Cookbook 02-21168 12.70
CMOS Cookbook 02-21398 1295
TTL Cookbook 02-10358 11.00
Design of Op-amp Circuits with

experiments 02-21537 930
Practical Design of Digital Circuits 02-11831 1045
Electronic Projects for Home

Security 02-05351 380
Electronic Telephone Projects 02-21618  7.60
55 Timer Applications Sourcebook ~ 02-21538  6.40
Electronics Pocket Book 02.21309 750
More Electronic Projects inthe

Home 02-21307 380
The Radio Amateurs Question and

Answer Reference Manual 02-02157 595
Basic Programming on the BBC

Microcomputer 02-06640 595
Using Microprocessors and

Microcomputers:

The 6800 Famity 02-98728 11.05
Z-86Microcomputer Design

Projects 02-21682 12.70
28000 Microprocessor:

ADesignHandbook 02-37345 16.10
Sirnple Amateur Band Aerials - BP125  02-00161  1.95
Simple Indoor & Window Aerials

-BP136 02-00166 1.75
Simple Tropical and MW Band

Aerials 02-00170 175
How to get your Electronic

Projects Working 02-00179 195
|
68000: Principles and

Programming 02-21853 12.70
8085A Cookbook 02-21697 13.55
Handbook of Eiectronic Tables

Formuias 02-21532 11.00
TelevisionEng.Pocket Book 7thEd.  02-21313 895
Popuiar Electronic Circuits 02-00175 195
Semiconductor Data Book

11th Edition 02-04797  9.00
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Perhaps the most popular and readily
available transistor that is used as
the pass transistor in power supplies is
the 2N3055. These can be obtained at
rallies for as little as 25p each and have a
maximum current rating of 15 amps. In
practice 10 amps is about the limit for a
2N3055 because of limitations of heat-
sinking (more on this later). From
experimentation | have found that it is
bestto thoroughly underratedevicesina
power unit in order to protect the
individual components of the supply
against the ‘human’ tendency of acci-
dentally short-circuiting the output
terminals of the supply. For this reason |
have decided on an arbitrary maximum
current of 5§ amps for the 2N3055.

Increasing current

It is possible to increase the current
capability of the power supply by
paralleling two or more 2N3055 transis-
tors. This now presents a small problem.
From earlier discussions we learned that
the current gain for 2N3055 transistors
varies from between 20 up to 8 maximum
of 70, quite a large variation in current
gains for individual 2N3055 transistors.
This will cause transistors connected in
parallel to draw uneven current, which in
turn will result in individual pass transis-
tors dissipating different amounts of
heat, not a very satisfactory condition.

The problem can be solved by indivi-
dually testing and selecting pass transis-
tors with the same current gain; a rather
tedious task. The real solution to the
problem is to encourage current sharing
by connecting a resistor in series with
each transistor emitter. The main disad-
vantage of this circuit is that it is not
possible to compensate for the voltage
drop across the emitter resistor, and
regulation suffers as a consequence.

Figure 16shows atypical circuitusing a
pass transistor in parallel. A typical
voltage drop across the load-sharing
resistors would be between 0.5V and 1V
under full load conditions. Let us assume
thatthe load-sharing resistorshave been
designed to drop 0.5V under full load
condition. If the current gain of the two

FCONs'muanG
POWER
 SUPPLIES

Roger Alban GW38PA
continues his
series describing the

design and

construction of

PSUs

pass transistors is different, then initially
unequal load currents will flow through
each pass transistor and its associated
emitter load resistor.

The pass transistor taking the greatest
current will have a larger voltage drop
across its associated load-sharing resis-
tor than the other. Consequently, the
larger voltage drop across the load-
sharing resistor will bias back the
transistor to reduce the emitter current,
while the other pass transistor, which
was taking less load current, will have a
smaller voltage developed across its
load-sharing resistor and therefore the
pass transistor will be forward biased to
increase its emitter current. Equilibrium
is reached when the transistors are
sharing the load current equally.

From this explanation you will under-

Te2
2N3055

Load sharing resistor

Tr3
2N3055

Load sharing
resistor

Te1

n 12
10
L723

BYFS0

Fig 16 Circuit configuration using two pass transistors in parallel

stand the importance of ensuring that
the load-sharing resistors have equal
values. The circuit depicted in Figure 16
uses a BFY50 as a drive transistor to
ensure that the L723 voltage reguiator
current output is kept below the max-
imum prescribed value.

Maximum load

If the power supply is designed to carry
a maximum load current of, say, 10 amps,
then each pass transistor will carry an
emitter current of 5 amps. The value of
the load-sharing resistor to drop 0.5 volts
on maximum load will be 0.5 divided by 5,
which is equal to 0.1 ohms.

Assuming the worst possible current
gain for the 2N3055 pass transistors, the
base current of each transistor will be 5
amps divided by 20, which is equal to
250mA. Therefore the emitter current of
the BFY50 drive transistor will be 2 x
250mA, which is 500mA. The current gain
of the BFY50 is 30. Therefore the base
current will be 500 divided by 30, or
approximately 17mA, well within the
safety limits of the output current for the
voltage regulator IC.

Another important consideration to
bear in mind is the power dissipation of
each individual component. The load-
sharing resistors will dissipate heat
within the power supply cabinet and
could result in unnecessary overheating
of the power supply if the cabinet is not
properly ventilated. From the above
example the power dissipated by each
load-sharing resistor will be 5A x 0.5V =
25W. For the home constructor the
resistor can be wound on the old type of
half-watt solid carbon rod resistors; that
is if you have any of them in your junk
box!

The heat dissipated by the pass

20 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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transistors will depend not only on the
load current they are carrying but on the
difference in voltage between the reg-
ulated output voltage and unregulated
voltage that appears across the reservoir
capacitor. From the previous example
let's assume that the power supply has
been designed to provide an output
terminal voltage of 13.8 volts under full
load condition. Figure 17 iilustrates the

possible voltage distribution with an

unregulated supply of, say, 30V. From
practical experience and arule of thumb,
assume that 0.6V is dropped across the
emitter/base junctions of the pass tran-
sistors and the driver transistor. For the
power supply to provide a terminal
voltage of 13.8V, 14.5V will need to be
dropped between pin 11 and pin 10.
Should we provide a heatsink for the
voltage regulating transistor?

Oulput current

From the previous example the output
current of the L723 under full load
condition is 177mA and the voltage drop
across it is 14.5V. Therefore the power
dissipated in the integrated circuit will
be 145 x 17mA = 247mW, not quite a
quarter of a watt. _

The driver transistor will have 14.5V +
0.6V = 15.1V dropped between emitter
and collector. From the previous exam-
pie the emitter current is 250mA under
full load condition. The power dissipated
in the driver transistor will be 15.1 x
250mA = 3.8W, which exceeds the
maximum power rating of 800mWw for the
BFY50. Therefore it would be advisable
to change the drive transistor for a
2N3055 and ensure that the heat is
dissipated to the outside worid by a
heatsink.

The heat dissipated by each pass
transistor will be:

(30V-13.3V) x 5A
=16.7x5
=835W

Therefore it is essential that the pass
transistors should be mounted on a
suitable heatsink to dissipate the
unwanted heat to the atmosphere.

The unnecessary power which is being
lost in the form of heat from the power
supply can be reduced by choosing a
suitable value for the unregulated vol-
tage. For example, suppose that the
unregulated voltage was reduced to, say,
20V. Then only 4.5V would be dropped
across the voltage regulator and 5.1V
dropped between emitter and collector
of the drive transistor. The power
dissipated by the drive transistor will be
45V x 17mA, which equals 76.5mW.
Therefore there would be no need to
change the BFY50.

The power dissipated across each pass
transistor will now be 6.7V x 5A = 33.5W,
so there is still a need for a heatsink for
the pass transistors, but the overall
power dissipation in the form of

Te2

Tet

11 12

30v

Unregulated DC - VA8V |

L723

—_——
Te3 A
13-8V
Regulated DC
0-6v U
“To-ev| osv

o—

Flg 17 Voitage distribution with an unregulated supply of 30V

unwanted heat has been substantially
reduced. However, there exists a danger
in reducing the magnitude of the
unregulated voltage: the output voltage
regulation could suffer due to the lack of
voltage difference available to the
voltage regulating IC because of the
differences in unregulated voltage
between no load and full load.

Reducing power dissipation

The problem of regulation of the
output voltage when the magnitude of
the unregulated voltage is reduced can
be overcome by using the circuit
configuration illustrated in Figure 18.
From the previous two examples, reduc-
ing the unregulated voltage by 10V has
resuited in the pass transistors’ heat
dissipation being reduced from 83.5W to
33.5W for each transistor, a substantial
reduction. The voltage difference avail-
able to the voltage regulating integrated
circuit can be maintained if it is supplied
from a separate rectifier and reservoir
capacitor combination.

In the example shown in Figure 18, the

pass transistors are fed from a 17V
unregulated supply. The power dissi-
pated in each pass transistor under full
load will be (17-13.3) x 5 = 18.5W. The
power dissipated in the drive transistor
will be (1.5V + 0.6V) x 250mA = 525mW,
well within the maximum power dissipa-
tion of the BFY50. At the same time the
voltage across the voltage regulator
integrated circuit is 9.5V, leaving plenty
of spare voltage for providing regulation.

This circuit configuration has substan-
tially reduced the unwanted heat
dissipation of the power supply, and
consequently smaller and cheaper heat-
sinks can be employed. The main
disadvantage of using this circuit is that
either a mains transformer with an
additional secondary winding will have
to be used, or if no such transformer is
available it will require the addition of
another transformer within the power
supply cabinet, space permitting.

Next month the theme of power
dissipation will be continued and the
basic principles behind heatsinking
discussed.

17v
Unregulated
supply
From separate unregulated
supply

25v
Unregulated

isupply T

o= ¥

(’_ﬁ_l Te1
11 12 1-8V
e 5Ty h{ 13.8v
S 0.6V 0-evi o5V SN

155V

—_
Te3

Flg 18 Voltage regulator with separate control supply
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POPULARI.C.’S AT INCREDIBLE PRICES!!!

6502 £349 Z80A  £1.99
65024 £499  Z80B £6.49
6800 £1.99
SUPPORT DEVICES
6522 £349 ZB0APIO  £199
68B54  £8.99 ZB0ASIO-O  £6.49
ZACTC  £199 8271  £52.80
MEMORIES
4116-15  £1.20  6116-LP3 £3.20
4164-15 £1.75 8118  £250
EPROMS
2764-25 £3.20 2712825  £6.00
2764-30 £3.00 2712830  £5.50
TTL
7437 £045 T4IS123  £0.75
74LS00  £020 74LS163  £0.70
74LS04  £0.20 74LS244  £0.70
141508 .20 ehsads  ROH0
741S10  £0.20  T4LS393 £0.90
4000 SERIES
4013 £0.30 4020 ~ £0.60

1. All prices exclude VAT and carriage

2. Carriage charge £1.00 (orders up to £100.00)
FREE (above £100.00)
3. Strictly cash with order or credit card

(Access or VISA)
4. Delivery by return post.

RING NOW BEFORE

WE CHANGE OUR MINDS

HI-TECH

COMPONENI

GILARY ROAD, DISS
NORFOLK IP22 3EU

The latest version of this

AMATEUR RADIO best-seller from the
CALL BOOK RSGB. An up-to-date and
comprehensive guide to

all Uk and Eire callsigns ~

1985 EDITION and allin one book. There

are more than 53,000
callsigns listed in this
expanded edition, and
more efficient production
techniques have allowed
us to keep the cover price
to avery acceptable level.
The Call Book includes
lists of RSGB affiliated
societies, groups, and
special callsigns, plus the
latest RSGB repeaters list.
Most addresses given are
the locations of the
stations, thereby giving
the VHF/UHF enthusiast
an easy reference for
beam directions. The Call
Book first appeared at the
NEC Exhibition, and is
now readily available and

is priced at £6.92 inc.
COMING SOON!
Amateur Radio Software

Written especially for the RSGB, this extremely useful
new book will have immediate appeal to all amateurs who
want to make use of their home computers. There are
many programs, listings and full instructions on how to
make the best of both worlds.
AuthorDr John Morris CM4ANB says there is hardly an
activity in amateur radio where a computer cannot be
used. Many subjects covered include vhf contests,
scoring, component values, propagation predictions,
where to point your antenna for moonbounce or satellite
working, cw, and much more besides! How to write your
own programs, and use the software to its best advantage
is what this book is all about.

OTHER RSGB PUBLICATIONS
NEW! Amateur radio operating manual
NEW! Radio datareference book....................
Radio Amateurs’ Examination Manual ..........
1985 World Radio TV Handbook.......................
VHF/UHF Manual ........cocevveiiniiennenriieineninininens
A Guide to Amateur Radio.......cccccccveeiininnnns
Morse Code for Radio Amateurs.........cccceeens
Howto passthe RAE ...
Test Equipment for the Radio Amateur

The RSGB is the national soclety representing all UK radio amateurs.
Membership Is open to all interested in the hobby, inciuding listeners.
The Society publishes a range of books, log books and maps for the
radio amateur. A large selection of other radio and electronics books
are also stocked, a full list is avaliable on request. Contact the
moembership services section for more information about amateur
radio, the RSGB an its publications. All publications soid by the R8GB
are avallable at discounted prices to members.

RSGB Publications
Cranborne Road, Potters Bar,
Hertforshire EN6 3JW
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Compiled by Arthur C Gee G2UK

he British Amateur Radio Teleprinter

Group (BARTG) celebrated its silver
jubilee last year. The events staged for
this commemoration were of particular
significance to your scribe, as he was the
founder member of this group.

Very briefly, the events which led up to
radio teleprinting being introduced to
the amateur radio scene in this country
were as follows. In the February, March
and April 1950 issues of Radio Construc-
torJim Hepburn VE7KX wrote a series of
three articies dealing with amateur radio
teleprinting. These three articles,
together with one or two letters on the
subject which appeared about the same
time in other amateur radio journals,
stimulated enough interest amongst one
or two amateurs, including the writer, to
see what couid be done to getsomething
going in the way of RTTY activity in this
country. What subsequently occurred is
outlined in an article which appeared in
the BARTG journal, Datacom, for spring
1984 entitled The Founding of BARTG. it
became one of.the writer’s most inter-
esting projects in a long amateur radio
career,

One of the events created to celebrate

BARTG's silver jubilee was a competi-
tion for a QSL card for BARTG members.
The competition was won by Mark
Goodfellow G4KUQ and the cards are
‘now coming off the press and are
available to BARTG members. We repro-
duce the callsign of BARTG's president,
‘Smudge’ Lundegard G3GJW, and we are
sure readers will agree that this card is a
really interesting one, illustrating as it
does the development of RTTY from the
days of the noisy, dirty, type 3 GPO tape
machines with which RTTY in this
country started to the computerised
systems of the present day. Readers
interested in joining BARTG should
write to the Membership Secretary: Pat
Beedie GW6MOJ, ‘Ffynnonias’, Salem,
Liandeilo, Dyfed, Wales.

lonospheric total absorption

Those readers who use 80 metres on a
Sunday morning for one of the many nets
at that time must have wondered what
had gone wrong on Sunday 21 April,
when the band was absolutely dead -
dead, that is, except for the usual inter-G
Q80s. Practically nothing could be
heard of G stations, though a few distant
Continental stations were audible. It was

another of the ‘fade-out’ type conditions
associated with solar minimum at this
stage of the solar cycle.

Widespread auroral displays were
observed in northern latitudes during
the night of the 16th and 17th and six
separate geomagnetic events were
recorded during the night of the 21st and
22nd. Periods of total ionospheric
absorption and sporadic-E blanketing
were observed during this period. Early
morning F2 critical frequencies at the
Appleton Radio Observatory fell to
1.7MHz compared with an average of
2.5MHz. VHF stations in Leningrad were
worked. Signals from Scandinavia were
strong in London, particularly from the
Finnish station OH1AWW. The cause of
the disturbance is not certain, but
evidence suggests it was due to
disintegrating solar filaments.

Teach-in for radio amateurs

The Norfoik Amateur Radio Club has
come up with a good idea to try and
improve operating standards on the
amateur bands. The club is ‘appalled at
some of the things we hear on the air
from newly licensed operators these
days, so we thought a series of talks and
demonstrations would be the best way of
putting over the message without upset-
ting anybody’.

They will be covering such matters as
the correct procedures for the exchange
of messages between licensed
amateurs; the finer legal points of one’s
licence; apparent ambiguities in the
regulations, and the art of operating
without antagonising other peopie!
They'll also be dealing with such matters
as the correct way of using one’s gear,
what the knobs on the front panel are for,
what goes on behind them and other
such technical matters, including what
happens when a transmitter is used
without being loaded into a correctly
matched antennal It seems a very good
idea. Other clubs please copy!

Operation Raleigh

| mentioned some months ago this
venture for giving young people an
opportunity of doing some real explora-
tion and scientific investigation. The
organisers of ‘Operation Raleigh’ are
now looking for a limited number of
amateur radio operators to provide back-
up ship to shore communication with the

field parties.

Itis expected that one operator will be
needed for each three month leg of the
journey. As these are staff appointments
thereis noupperage limitbuta minimum
level of physical fitness will be required.
The cost will be approximately £1,500 per
person. If you are interested write to:
Captain J Masters, c/o Operation
Raleigh, PO Box 370, St Katherine's
Dock, London E1 9LB.

Morse popular

The writer is an ardent CW enthusiast.
He learnt to send and read it properly
when in the RNWAR, a civilian Royal
Naval Wireless Reserve which was
started just before WWII. Someone
obviously knew what was coming!

Once the skill is acquired there is
much pleasure to be gained in using it -
provided the other fellow also sends it
properlyl There has always been a
section of would-be radio amateurs who
clamour for its abolition. At one point
their voices seemed so loud that it
appearedthey were amajority group. But
it seems this is not so.

In his editorial in the May issue of
Radio Communications, David Evans
G30UF gives some illuminating facts of
recent indications that CW is in fact
blooming. An analysis of 750 RSGB user
reports, a survey recently carried out by
the RSGB, showed that exactly two-
thirds of class A licensees reported that
they used CW on a regular basis - a far
higher proportion than had been
expected. Then he mentions that four
hundred requests for the RSGB Morse-
man Project have been received, again
well ahead of expectations.

Finally, nearly six thousand ‘Notices of
Variation’ giving permission for class B
licensees to use CW have been issued,
again more than anticipated. So it seems

‘A THE BRITI&H AMATEUR RADIO TELEPRINTER GROUD
W SIVER JUBILEE 1959-1984
. )

BARTG 107 Ingemar Lundegard - ~Smud e
TORADIO| DATE | GMT | BAND _-|'<MODE —f_ RST RIG
| 4 ?

QTH Saxby. Botsom Lane West Kingsdown. Sevenoaks. Kent. TN15 6BL, England
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that CW is going strong and the
manufacturers of amateur radio gear had
better not omit CW facilities from their
products just yet at any rate, which we
sometimes hear rumours about.

Dallas and Oscar 10

Your scribe must confess to being a
‘Dallas’ fan, and a ‘Dynasty’ one too,
though that is only to see Joan Collins!
Recently the author had a QSO with
KT5U, who gave his QTH as Dallas. As a
change to signing off with ‘73’, ‘Gud DX’
or the currently used ‘Take care’, he sent
‘Regards to JR'. Surprise, surprise when
Rusty KT5U came back with ‘Well, | might
just do that! | can see the ranch where
they film those scenes from my shack
window and the cast often patronise the
‘local’t’

Your scribe was therefore particularly
gratified to receive in due course KT5U's
QSL card with the message added: ‘Many
thanks for a very enjoyable QSO. Glad to
talk to another fan of JR. He passes along
his regards to you - hi!’ Incidentally the
QSO was entirely on CW. It's easier,
quicker and more reliable that way!

VHF Convention
From the RSGB’'s VHF/UHF Newslet-
ter, we learn that approximately 2,700

people attended the VHF Convention at
Sandown Park, with profits approaching
the £3,000 mark.

Proposed dates for next year's VHF
Convention are either Saturday 8 March
or Sunday 16 March. With the RSGB
National Convention being held around
the beginning of April, it was felt that a
two-week gap between Sandown and the
NEC was not acceptable. It has therefore
been necessary to arrange the VHF
Convention to occur in early March 1986.
It could be argued that the convention
should be arranged for later in the year
but unfortunately flat racing and other
exhibitions at Sandown Park preciude
this.

Telecom Gold

The RSGB has been considering
subscribing in the near future to
Telecom Gold, British Telecom’'s elec-
tronic mail network. This is a system
which uses computer technology to send
text via ordinary telephone lines to a BT
computer which stores the message.
This can then be accessed and read by
authorised users with microcomputers.
In some respects it is like an intelligent
telex system, but operating twenty-four
times as fast.

One possibility under consideration is

to use a Telecom Gold mailbox to
circulate the weekly GB2RS script to
readers. The main advantage would be a
reliable distribution system indepen-
dentof the vagaries of the postal service.
There would also be savings in postage
and packing as some 165 scripts are
posted each week.

Such a scheme would, of course,
necessitate the recipient having access
to a microcomputer, modem and
telephone. The software requirements
are very similar to those needed to
receive Prestel/Micronet and would
probably be provided by the RSGB to suit
the common micros. It would typically
take about four to five minutes to send a
GB2RS script.

The RSGB has sent out a questionnaire
to members to get some idea of the
feasibility of introducing such a scheme.

VHF/UHF power amplifiers

Geoff Brown GJ4ICD has recently
compiled a booklet on QRO amplifier
designwhich givesinformationonwhere
to obtain those difficult to find compo-
nents for building high-powered RF
amplifiers. Further information on the
booklet is available from Geoff at:
‘Lemnos’, Longueville Road, St Saviour,
Jersey. Tel: (0534) 77067.

Ti#ffevis P
by.cabte andsatellit‘e

Prestel: N
services at your fing%rtips

-

DIREN

Your guide to the new communications age

For the latest thoughts about the communications of the future, and to
find out what’s happening now, buy DIRECT LINE and make it your
guide to the new communications age.

MAKE A DIRECT LINE TO YOUR NEWSAGENT ONJULY 18

Designed for easy reading

Introduces new communications systems

Read all aboutitinthe firstissue

Electronic mail, banking and shopping from your home
Cellular mobile telephones for calls wherever you are
Television by cable and satellite from around the world
Latest technology explained

Interactive computing-services at your fingertips
News of all the |atest products

Exceptional value for money
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META is both an Editor and a very special Assembler.
Most of META resides on a 16K EPROM, but the tables
defining the language the Assembler is to translate Assembler
for ANY instruction set — you specify which you want to use
in your source code.

The large box on the right details all the instruction sets
that have been coded for META right now: all these are
supplied free with META. The other 4 instruction sets will be
supplied as soon as they are written and tested as A FREE
UPGRADE. We're on Freepost, so you won't even have to
pay postage.

META contains a fully integrated Editor. This follows
Wordwise as closely as possible in its philosophy (ie cursor
keys used to move text — quickly — up and down about
central editing line etc), and includes Global/Selective Search/
Replace, Markers (copy,save,delete, find marked text), load
text to cursor, character count and heaps of other features.

if an error is detected during assembly, the Editor is right
there. on the bad line with a plain English error message
describing the fault.

Complex expressions are allowed by the Assembler,
including brackets to 8 levels (!). All calculations are to 32
bits.

the RS423.

for the BBC

Remember that all instructions sets supported by META
have access to all the above features (Macros, the Library etc)

META comes complete with a comprehensive manual and
function key strip. 16K of source code for a 6502 BBC game
is included free and the META system disc, which
demonstrates many of the features of this assembler. (as well
as being a neat game!)

B Comes in a 16K EPROM and 40tk disc

8 Complete Wordwise style integrated
editor with special debugging aids

B Assembles for 7 different MPU families
right now — FREE updates take this up to 11

8 Nestable Macros (with parameters),
Nestable IF/ELSE/ENDIF conditional assembly

B Spedially integrated Macro Library facilities

Macros and IF/ELSE/ENDIF Conditional Assembly are fully
supported, and both are nestable. Macros may also pass
parameters, and contain local labels. There's also a range of
EQU pseudo-ops for data setup, all of which may have a list
of arguments seperated by a comma. Disc datafiles can also
be inserted into the object code. A complex integrated Macro
Library system is also included — you can invoke a routine
and pass parameters by just giving its name.

Source code is Assembled in two fast passes (we don't
use the groaning slow BPUT & BGET as do some ... inferior
Assemblers. Instead portions of the source code are
effectively *LOADed in at top speed.) The resultant object
code may be sent to disc files, sideways RAM, the user or
printer port (full details and examples in manual), or down

Meta can Assemble all these
instruction sets right now:

65xx series incl. cmos

68xx/63xx series incl.
00,01,02,03,05

6809

8048 series
8080/8085
z8

Z80

65816

And Free updates (“Real
Soon Now*) inciude:

68000 8088/8086
28000

Micro Nova

A'S-S‘E-M-B-L-E-R

METR £699%

All inclusive. Free updates included in price —

updates expected to be available early july. META is available right now.
Dealer enquiries, as the saying goes, are welcome.

Generous discounts to educational institutions.

CRASH BARRIER
FREEPOST
FLITWICK

BEDFORD
MK45 1YP

No stamp required

TRANSISTORS
BC107/8/9 -12p BC184L -10p BFY50,51,52 -20p
BC147/8/9 ~10p BC212,212L -10p BFX88 ~15p
BC157/8/9 -10p BC327,337,337L - 12p BSX19 -12p
BC547/8/9 -8p BD135136 -25p BSX20 -15p
BC557/8/9 -8p BD137,138,139 -25p 2N2926 ~-7p
BC182L -10p BF1957 -12p 2N3055 -50p
BC183 -10p BCY70 -15p TIP31A32A -30p

SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS)
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16....
2.2/35,4.7/25,10/6 — 15P 4.7/356.8/16........
10/16,10/25,22/6 — 20P,15/25,22/16,33/10 ...
ELECTROLYTIC CAPACITORS. (Mfds/Volts)

1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50.................
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10-6p. 100/16, 100/25.
100/50 ~ 12p, 100/100 — 14p. 220/16 — 8p. 220/25, 220/50
470/16, 470/25 - 11p. 470/35 - 12p. 470/40 - 15p. 1000/16
1000/35 - 22p. 1000/40 — 35p. 2200/10 - 8p. 2200/25 .............
Carbon Film resistors VaW 5% E24 series 0.51R to 10MO
100 off per value - 75p, even hundreds per value totalling 1000 ..

Metal Film resistors sW 10R to TMO 5% E12 series - 2p, 1% E24 series..
Mixed metai/carbon film resistors 2W E12 series 1RO to 10Mo ........
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 1TOMO
Miniature polyester capacitors 250V working for vertical mount
01,015, 022, 033, 047, 068 4p. 015, 022 6p. 0.33 & 0.47 ...........

Mylar (polyester) capacitors 100V working E12
1000p to 8200p - 3p.01 to 068 mfd — 4p. 0.1 5p. 0.12 & 0.1
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf.

E;llzsmlnrliatun ceramic plate capacitors 100V wkg vertical mounting.

series.

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf—41p. 10% 390p — 4700
styrene capacitors 83V working E12 serles long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf~4p. 12,000 pf....

Light dependant resistors NORP12

DIODES .I.v.Iamgo)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1IN5404 14p. 115/15mA OAST.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A STM1 5p. 100/1A bridge.. =
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAJ0 6p. 30/15A OA47
Zener diodes E24 series 3V3to 33V 400 mW - 8p. 1 watt
L.E.D's 3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm —2p, 5mm.
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis..
High speed pc drilis 0.8, 1.0, 1.3, 1.5, 2.0mm - 25p. Machines 12V dc ....
HELPING HANDS 6 balf joints and 2 croc clips to hold awkward jobs
Nicads AA-80p. HP11 - £2.00. HP3 - £4.20 Universal charger ..........
Glass reed switches with single pole make contacts - 8p. Magnets..
Ali prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

THE C.R. SUPPLY CO
127 Chesterfield Rd, Sheffield S8 ORN

Return posting

AUGUST 1985

POWER AMPLIFIERS
AL 1030 (AL30} - Low cost general purpose 10W,
8ohm module, supply voltage range 18-30V.

& £330+ VAT,

AL 1540 - At 15W 8ohm medium power module
incorporating over-toad protection Operaling
voltage range 20-40V

£3.65 + VAT

AL 2550 {AL60) - Compact 25W:8ohm module for
domestic applications with a distortion figure of
.06%, operating voltage range 28-50V.

kY,

£425+ VAT

AL 5070 (AL120) - Top class 50W/8ohm module
with self-contained heat sink and built-in
protection circuitry, produces really 1st class
soozund with a distortion levet at an incredible
02%

£10.50 + VAT.

AL 12580 (AL250) - A rugged top of the range
module providing output powers of up to 126W
into dohms which employs 4 heavy duty output
transistors to ensure a stable and reliable
performance. Currently used in disco units, public
address systems, juke boxes and even domestic

Hi-Ft
ﬁ :

. £1470 + VAT

Order by post. order by ‘phone @ RISCOM

Add 15% V.A.T. to all prices
U.K. orders add 70p post & packing
Export orders - post & packing at cost

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

AUDIO MODULES AT THE LOWEST PRIGES

Now Distributed by Riscomp

PRE-AMPLIFIERS & MIXERS

PA 207 - A quality stereo pre-amplifier and tone
control unit suitable for dnving any of the above
amplifiers. Operates from a suppty rail of 40-70V.

£13.95 + VAT.

MM 100 - 3 input mixer featuring individual level
controls, master volume, treble & base controls,
with inputs for microphone, magnetic pick-up
and tape or second pick-up {selectable). Operates
from 45-70V.

£10.95 + VAT

v

MM 100G - As MM 100 except inputs are for 2
guitar + microphone £10.95+ VAT

POWER SUPPLY

SPM90/45/55/65 - A stabiliser module availabie
in 3 voltages, 45/55 & B5V providing a stabilised
output of up to 2A and providing a superior
performance especially with the higher power
audio modules. (Requires an appropriate
transformer + reservoir capacitor}

"
7,
5

- nﬁ

£5.75+ VAT

‘ Alt modules supplied with a ‘
comprehensive Data Sheet.

51 POPPY ROAD,
PRINCES RISBOROUGH,
BUCKS

LIMITED Tel: (084 44) 6326

25
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Alan Warmne GAEZQf —

describes the
conversion of the
Ferguson TXQ0 for
use as a video
monitor in this

first instalment of
a two-part article

1

he following article describes a

conversion to allow a domestic
television to be used as a video monitor
or as anormal off-air receiver atthe push
of a button.

Television receivers which can be
used as monitors, having facilities for
video and sound input and output, are
few and far between and are normally
expensive to buy. It was therefore
considered reasonable to convert a
reliable, inexpensive receiver for this
purpose.

The receiver

One of the more popular televisions
found in the high street dealers and
discount stores which is British made
andreliable isthe Ferguson Model 37140,
which retails at between £159 and £169.
It has a screen size of 14
inches and has an option for battery
operation. The type of chassis used isthe
TX90.

Consideration should first be given to
why we need to use amonitor rather than
a normal television. Any source of video
information, wherever it is generated, eg
a computer, video recorder, camera, etc,
must supply the television with three
types of essential information: the vision
signal, a synchronising signal, and, if
applicable, colour information. When
gathered in this format they are called a
composite signal.

A video monitor will accept a compo-
site signal without any further additions,
but a standard television requires a UHF
(ultra high frequency) signal. To meet
this requirement the composite signal
must be superimposed onto a radio
frequency carrier, and must therefore be
passed through a modulator. Most mod-
ulators that are fitted in peripheral
equipment operate on channel 36 or37in

the UHF band. These channels are not
allocated to broadcasting organisations
and are reserved for home entertain-
ment equipment.

When a television receives this signal
at the aerial socket it must be demod-
ulated and returned to a composite
signal before colour decoding can take
place. This processinvolves many stages
of mixing and ampilification, which can
cause a degrading of picture quality,
patterning and drifting off tune.

Figure 1 shows a block diagram of the
signal path through the television. If a
composite signal is fed into the receiver
after the demodulator as shown, the
signal processing stages at the front-end
are bypassed and there is no need for the
modulator at the signal source. Patter-
ning and drifting are then eliminated and
picture display quality is greatly
improved.

Circuit operation
It is standard practice to provide video
and sound input and output sockets on a

A

S—

monitor, and the interface described will
give these facilities. Button 8 on the
channel selector switch is used to
change over from normal television to
monitor. In this mode off-air signals are
disabled and external video and sound
signals are sourced from the input
sockets. The signal selected isalsomade
available at the video and sound output
sockets for distribution to line, eg for
recording or connecting to further
monitors.

Sound and vision

In the TX90, sound and vision signals
are derived from the small signal
combination IC type TDAA4500. Video
signals are then connected to the
luma/chroma processing IC UPC1365
and sound is fed to the audio amplifier
(see Figure 2). The path of the video and
sound signals must be broken to allow
external inputs when in monitor mode.
This is achieved by CMOS switching,
which offers low insertion loss and
simple changeover control.

RF

Fig 1 Signal path of composite video or RF signal.
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VIDEO CONVERSION
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When switched to television mode,
video signals, after processing by the
TDA4500, are fed via switch IC1c to
the video amplifier in the television,
Figure 2, and at the same time to the
video output socket via Tr1 at a standard
level of 1 volt peak to peak.

Sound signals are also processed in
the TDA4500, audio amplitude being
controlled by an internal voltage atte-
nuator network prior to leaving the IC.
This method prevents audio signals
which are not controlled by the volume
control from being extracted for external
output. It is therefore necessary for the
audio output signal to be of a standard
level and to be removed prior to the
volume control, which means a small
modification to the receiver. This is done
by disconnecting the volume control
potentiometer from the dc control pin of
the voltage controlled attenuator within
the TDA4500.

Attenuator action is now prevented

I ) RV113

1(:174
1-’I'cl audio amp

in television

board

and maximum audio is available at the
output of the |C. External audio signals
are now available to be amplified by Tr7
and fed to line. The original volume
control is connected in a conventional
manner after firstac coupling fromthe IC
output, Figure 3.

When switching to monitor, video input
signals must be amplified and switched
into the television's existing video
circuit, while simultaneously disabling
off-air video signals using further CMOS
switching. Sound signals are treated in a
similar manner. The action of these
switches is controlled by the AV sync
time constant switch, which is automa-
tically operated when button 8 on the

channel selector switch is pressed.

Circult description

External video signals are terminated
by R20 and are then ac coupied viaC5to a
non-inverting amplifier consisting of Tr5,
Tré and associated components. Tr4 is
connected as an emitter follower which
allows the video signal to be applied to
the main board via IC2¢. Tr10 is also fed
with a video signal and is used to sync
separate and invert field and line syncs,
which are then interfaced via |C2d to the
receiver sync circuits.

Tr1 is used as a video level corrector
and supplies a composite video signal
out. Its base derives video signals from
off-air transmissions when ICicisclosed
and normal television is displayed onthe
screen, or alternatively when [C2c is
closed and ICic open, video input
signals are displayed on the screen and
also fed to video out.

External audio signals are ac coupled
via C1 and amplified by Tr2. When IC2a is
closed this signal is ac coupled to the
volume control via C7 and through the
receiver audio amplifier to the
loudspeaker. When IC2a is open IC1a is
closed, which allows normal TV sound
through from the TV detector circuit to
C7 and the volume control. C8 is
connected to the centre point of these
two switches, allowing either of the
selected audio signals to be amplified by
Tr7 and fed to line out.

Tr3 acts as a switch to mute television
sound when using external audio inputs.
IC1b switches the tuner unit dc supply off
when in monitor mode to prevent any
signal breakthrough, and IC2b switches
R11 into circuit for resetting the AGC
level. ,

Tr8 and Tr9 are connected to form a
monostable circuit. When Tr9 base is
high its collector is low and Tr8 collector
is high. IC2 has its enable line connected
to Tr9 collector and IC1 has its enable
line connected to Tr8 collector. In this
condition IC1 is on, giving normal TV
operation, and IC2 is off. When button 8
of the channel selector is pressed the
cathode of D1 goes low, grounding the
base of Tr9. Its collector then goes high
and Tr8 collector subsequently goes low.
IC1 then switches off and IC2 switches
on, turning the monitor circuit on.

Next month Alan Warne covers
the actual construction of the
project. In the meantime, impa-
tient readers can get a PCB for
£6 or a complete kit of parts for
£25 (ooth prices include P&P)
from: A S Warne, 113 Queens
Road, Vicars Cross, Chester,
Cheshire CH3 5HF,
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VIDEO CONVERSION

- 0 +12V
.L 01C102 P12
ce
10u R22 RS R2
56k 270k 470R
al 13 &5 "
0
T(;;, i L) RPST) 12 47k o
BC1 rryils 1 I
R10 6) L_______oci174
Audio )
in a7k Q)
w3
Audi R25 1k RV1 8C107
ou'to 2k2 2 a8 O AV S/wW
: W D11N916
+
R24 r} 0 Top V/C
120R C71u
Nota: 77777
IC1 and 2 are 4066
12 Lz
1C2(b) iC1{b) O Tuner pin8
10, (Tl 10 n
R11
R18 R17 R14 Ra AAA ©1C102 P24
10k 120R 10k 120R i
s| |14 5
R28; I AI I: °
T— ™s 10u§ ?{ 1C2{c) r iC1{c) L106/R126
3 ™we pcas? T 5 4
Video *’{}l BCI0z: I—:{" 6 ) 8C107, O Tr101/Base
" 10u e | 4@
_] 0L Pty ——© 129 /R130
Video R16_S60R ;
out L
+ i 6
R20 R19 R1S R13 R12 —”—‘ r—"-l
78R ské 330R Ské 2k2 ce ry Al
| 4704 10u R30 5k6 —L_,l—]
+ —o0v
R21
82R

The circuit diagram of the interface
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R WITHERS
COMMUNICATIONS

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B&8 0BS (Quinton, Birmingham)

021-421-8201/

Celinet Carphone 860 323058
Finance available Via Lombard Tricity
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THE AMAZING NEW A.R.M.

MULTI-P6 +

Mobile VHF-UHF Antenna.
Acclaimed for its rugged high
quality engineering —6 modes of
operation on or off vehicle (free
space design)

Basic package £34.50 + £2.50
P&P

Compiete package incl. Colinear
Element £39.25 + £2.50 P&P

OTHER INNOVATIVE NEW
PRODUCTS AVAILABLE
ATRWC

* Raycom Modular RF Power
amplifiers

* Raycom CB to 10 Metre
conversion Boards

* Super FT757GX Modification
board

* Friendly Professional advice and
service

* Huge Range of Amateur
accessories in stock

* Super deals on New and
Secondhand equipment

* Weekly special offers

* RWC Credit Card Scheme

WHO COULD ASK FOR MORE?

R WITHERS
COMMUNCIATIONS
STOCK CLEARANCE
SPECIALS

* MORSE KEYS * MORSE TUTORS
* AZTEC ANTENNAS » SUN
MOBILE ANTENNAS * DATONG
PRODUETS x HF DIPOLES
TELESCOPIC DIPOLES * MORSE
TAPES * GUTTER MOUNT KITS *
POWER SUPPLIES * ANTENNA
HARDWARE » SCANNING
RECEIVERS » SCANNER
DISCONES * G5 RV's *x REVCO
AERIALS »

* MANY OTHER PRODUCTS
ALWAYS IN STOCK *

Send S.A.S.E. For latest stock and
S/Hlist

EXPORT ENQUIRIES WELCOME,
WE SPEAK GERMAN AND
JAPANESE

TR —
( (P6 shown in horizontal halo formatj

WOOD & DOUGLAS 3

*NEW CATALOGUE
*NEW PRODUCTS
*NEW PRICES

Package Prices KRt
1. 500mW TV Transmit (70FMO5T4 + TVM1 + BPF433) 40.00
2. 500m’ Tr (As 1 above plus TVUP2 + PS1 433) 68.00
3.10W TV Transmit As 1 above plus 70FM10 + BDX35) 78.00
4 10WTV Ty As 2 above plus 70FM10 + BDX35; 100.00
$. 70cms 500mW FM Tr 70’ T4 + 70' RS + SSR) 80.00
6. 70cms 10W FM T, ...{As 5 above plus 70FM10) 118.00
7.2M Linear/Pre-amp 10W............ {144PA4/S + 144LIN10B) 48.00
8. 2M Linear/Pre-amp 25W. 5144PA4/S + 144LIN25B) 48.00

2M Linear/Pre-amp 25W. 144PA4/S + 144LIN25C) 81.00
9. 70cms Syl d 10W T (R5+SY +AX+MOD +SSR+70FM10} 168.00

10. 2M Sy i 1OW Tr i (R5+SY+SY+2T + SSR+ 144FM10A} 128.00

11. 2M Crystal Controiled 10W Tr i (R5+T3+BPF+144FM10+SSR) 98.00
12. 70cms Linear/Pre-amp. {70LIN10+70PA2/S} 47.00

13. 24cms FMTV Receive, video out (Kit) {(VIDIF, 1250DC50 Boxed) 108.00

14. 24cms FMTV Recelve, video out (VIDIF, 1250DC50 Boxed) 120.00

15. 24cms FMTV Receive, Ch 36 out (Kit)................ooocoweceiccccrricenees VIDIF, TVMOD1, 12500C50 Boxed) 110.00

16. 24cms FMTV Receive, Ch 36 out (As: {\!IDIF TVMOD1, 1250DC50 Boxed) 128.00

17. 24cms FMTV Transmit (Kit) ..... UFMO1, 7OLINS/LTD. 70FM 10, WDV400/1200 Boxed) 140.00

18. 24cms FMTV Transmit (Ass).... (UFMO‘ 7OLINS/LT, 7O0FM 10, WDV400/1200 Boxed) 170.00

TOcme T Kits and A cobe e ¥ 2] ar
FMTr W) JO0FMO5T4 52.25 33.05
FM Receiver (w:th PIN RF ¢/0) ... 68.75 43.10
Transmitter 6 Channei Adapto 70MC06T 21.75 14.95
Receiver6 Channel Adaplor 70MCOBR 25.95 18.80
Sf 70SY258 91.60 8535
Symheslser ransm:t Amp.... A-X3U-06 36.40 24.30
MOD 1 9.10 575
Bnndpun Filter.. BPF 433 6.95 365
PIN RF Switch PSI 433 7.80 5.60
Convertor ZM or 10M if.) ..o TORX2/2 28B.40 21.10
Hiers (FW/CW Use)
50mW to 500mwW 70FM1 24.80 15.75
S00mW to 3W. 70FM3 28.75 20.50
500mW to 10W. 70FM10 48.10 38.50
3Wto 10W 70FM3/10 27.05 21.50
10W to 40W ... 70F M40 78.60 60.20
Combined PowerAmP/Pre-Amp (Auto Changeover)......... TOPA/FM 10 63.50 48.10
500mW to 3W (Auto C 70FM3B T.B.C T.B.C.
TOcms Linears
500mW to IW (S(ralght amp, no changeover).. 70LINJ/LT 31.40 2.10
3W to 10W (Auto Cl 7OLIN3/10E 47.20 35.70
1Wio 7W {Auto C gt ) 70LIN1O 50.15 37.40
TOcma Mmlﬂon
Bipolar Miniat: 13db) 895 8.85
i 26.30 1625
GaAs FET (16db) 2095 13.40
AM TV Producis
Receiver Converter (Ch 36 Qutput} . 2875 23.95
Panem Generntor#Mams PSU)... 48.50 39.40
TVM (Fol 10.35 6.05
Ch36 M. lator (For TV 1 10.15 5.75
M ‘F ond i
FM vn 45.35 30.25
FM Recalver (wth PIN RF Changeover) 68.25 49.50
PCB's] 84.10 63.00
Synthemser um/Amp {1.5WO/P)... 30.95 2375
Bandpass Filter. 6.85 3.65
PIN RF Swtich 7.90 5.60
2M Power Ampiifiers (FWVCW Use)
1.5W to 10W (No Chang } 144FM10A 23.90 220
1.5W to 10W (Auto-Cl I'] ) 144FM10B 42.40 31.50
Linears
1.5W to 10W (SSB/FM} (Auto Changover) .. 42.70 3275
2.5W to 25W & 8/FM} (Auto Changeover) 4495 34.50
1.0W to 25W (SSB/FM} (Auto Changeover) 48.20 37.90
gw to 30W (SSB/FM) (Auto Changeover) 48.50 36.25
Low Noise, 144PA3 9.10 7.75
Low Noise, Improved Performance ... .. 144PA4 13.45 8.95
Low Noise, RF  FullC 25.95 16.25
QENSRAL ACCESSOREES
Toneburst 7.10 470
Piptone 8.05 4.90
Kaytone 9.45 6.65
ytone 13.40 9.00
Re; uIntor(12V low differential)... 7.25 485
So id State SupplySwllch 8.10 3.90
P P 6.00 3.85
R 895 5.60
CWrFilter 8.95 6.10
TViFiiter (Boxed} 595 -
Audio Amplifi 10.40 7.25
TV
50mW 42MHz Source (Vldeo Input) UFMO1 30.10 275
50MHz i.t. Process: or.. : VIDIF 58.20 40.90
Varactor A od). WDV400/1200 63.95 =
1250MH1 Downconvgner (50MH1| f.) (Boxed) 50D 69.95 =3
Trnnsmit Sound c

Sound De-Modul SCR-2

Details of these and other new products are included in
our 1985 catalogue. This will be posted to youonreceipt
of an A5 stamped addressed envelope. Kits are usualily
available by return of post but please allow 28 days for
any unforeseen shortages. Place your order by post or
by telephone using your credit card. Please include
£1.00 to cover order handling and postage.

Our products are kits or assembled kits consisting of
circuit board and all components to mount on the
board. We do not include external hardware such as
boxes, connectors etc.

If your purchase does not work when assembled then
apart from being surprised we will offer to service the
module for asmall charge depending on the complexity
of the project. So please remember . ..

ANYONE CAN SELL A KIT . . . REPUTATION SELLS OURS

UNIT3, YOUNGS INDUSTRIAL ESTATE
ALDERMASTON READING RG7 4PQ
TEL: (073 56) 71444. oy
TX: 848702

——
VISA
——
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ATPACK is a sophisticated package

of information, data and computer
programs for the BBC Microcomputer.
The package has been devised by Craig
Underwood and Eric Twose, both of
whom work at Scarborough Sixth Form
College. It is their intention to introduce
schools, colleges and interested indivi-
duals to satellites and to enable them to
gain access to some of the telemetry
beamed down from those satellites,
particularly the University of Surrey
satellites UoSAT 1 and 2. At the present
time the package consists of two discs
and the accompanying manuals.

Orbital behaviour

The first disc contains programs to
predict the orbital behaviour of the
satellite of interest and to display that
data in a number of different ways. The
second disc is particular to the Uni-
versity of Surrey’s satellite UoSAT-2
(AMSAT-Oscar 11). The programs on this
disc display and process the received
data. An interface between receiver and
computer is not essential since the
received audio is either fed into the
cassette port on the Beeb or data from a
suitable interface is input through the
RS423 port.

Further discs are planned which will
allow the computer to control the
movements of the antennae used to
track the satellite. Plans include soft-
ware to take processed data files and
display the changing telemetry data in
graphical or pictorial form, thus giving a
visual indication of what is happening ‘up
there.’ .

On booting up the first disc the user is
invited to input his latitude and longitude
as a baseline for all subsequent
measurements. Once this information
has been entered it is stored on the disc,
and the program is ignored on subse-
quent bootings.

The user is guided through the
programs by a series of prompts. There
are some data files on the disc to allow
the user to get the feel of the programs
without having to obtain orbital data at

SATPACK

UoSAT reception software

Time Long Lat Ran Az Elev D (Hz)
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188K
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Figure 1

Terry Weatherley G3WDI outlines a
new package for the BBC Micro

once. Obviously this information should
be updated as soon as possible.

The first menu gives the following
choice:

1. File latest elements.

2. Calculate and print ground track.

3. Display ground track on Mercator
projection.

4. Display ground track on polar projec-
tion.

5. Display ground track in the European
theatre.

The orbital 