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R. WITHERS COMMUNICATIONS LTD

Manufacturers, importers and suppliers of world famous communication products

584 HAGLEY ROAD WEST OLDBURY, WARLEY, BIRMINGHAM B68 OBS
021-421 8201/2/3. CELLNET 0860 323056. PRESTEL MBX 214218216 FAX 0215614074
Amateur Radio. Business Radio, Radio Telephones, Sales, Service Accessories and antenna systems.

FRIcoM YAESU W %  1yE TECHNICALLY ORIENTATED

RADIO COMMUNICATION
SPECIALIST

RWC STOCKTAKING SALE

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

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

“ HANDHELD TRANSCEIVERS ¥ we offer more to choose from . . .
+w KENPRO KT220EE 2MTR 5W LCD H/H £199.00 P/P £10.00
KENPRO KT400EE 70CM 2W H/H £199.00 £10.00
* CTE 1600 2MTR 3W (SAME AS IC2E) £165.00 £10.00
* ICOM MICRO 2E2MTR 2.5W EXT RX £229.00 £10.00
w ICOM [C28E 25W MOBILE EXTD RX £349.00 £10.00
w YAESUFT209R 2MTR FNB3 NICAD £229.00 £10.00
YAESU FT 290R MK12MTR M/MODE £319.00 £10.00
YAESU FT290R MK1 C/W NICADS £339.00 £10.00
YAESU FT290R MK2 2MTR M/MODE £399.00 £10.00
YAESU FT690R MK16MTR M/MODE £279.00 £10.00
YAESU FT690R MK1 C/W NICADS £299.00 £10.00
YAESUFT727 5W DUAL BAND H/H £395.00 £10.00

NEW YAESU xFT211E, FT757GX MK2, *FT23R/FT73R/FT727R subject to availability, price depending on
version/nicad/charger. Several extended and special versions available. Please telephone and discuss your
requirements. We always have a comprehensive range of new YAESU & ICOM models in stock.

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

% SCANNING RECEIVERS ¥ we offer the largest range and options.

YAESU FRG9600 MK160-905 MHZ £459.00 P/P £10.00
YAESU FRG9600 MK2 60-950 MHZ £499.00 P/P £10.00
YAESU FRG9600 MK3 100KHZ-950 MHZ £625.00 P/P £10.00

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

ICOM ICR7000E 25-1300MHZ SPECIAL PRICE £862.50 CARR £10.00. ICR 7000 with AH7000 @ £942.50 CARR £10.00

"" VERY SPECIAL OFFER. ** YAESU FT726R Multi Mode Base Station at £799 Free Carrige.

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

UBC100XL LB/AIR BAND VHF/UHF handheld £229.00 POST FREE
UBC175XL as above, desk-top FREE DISCONE £209.00 POST FREE
DX1000 SHORT WAVE RECEIVER, sorry, SOLD OUT

FDKAIRBAND S#/NTHESIZED H/H 118-136 MHZ £139.00 POST FREE
FDKVHF-FM SYNTH. H/HELD 139-174 SCANNER £145.00 POST FREE

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

£235.00 POST £3.00

WE STOCK ALL CURRENTLY AVAILABLE MAKES OF SCANNING RECEIVERS

% SPECIAL MOBILE ANTENNA OFFER % SUN KG309SE2 5/8 Ant C/w Moulded SO239 Lead and guttermount
assy. £20.00 INC POST

Important. Please confirm your order before sending payment as we do not wish you to be disappointed if the model you require Is sold out or the price has gone up! Special offers are subject to
availabitity. we DO NOT advertise products or models that are NOT normal stock items. The above offers will be sold on a first come first served basis. Please DO NOT DELAY. as with previous
offers we always get hundreds of enquiries when the offers are SOLD OUT! Instant Credit available Subject to Status. Mail Order welcome. you may order by Access. Visa, Diners Club, Amex or
CWO for immediate despatch. Please call for further details or brochures Prices variable and are subject to change without prior notice

Send £1.00 for our products catalogue/stock list. Please indicate which colour brochure you

ALL PRICES CORRECT AT TIME OF GOING TO PRESS
require and we will send a £2 00 discount voucher we also stock a comprehensive range of
replacement RF devices. SAE for price list

Tel: 021 421 8201 (24hr answerphone) ’ ’

Telex: 334303 G TXAGWM
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Safety in the shack

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

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

Whiist every cars is teken when accepting
advertisements we cannot accept
tor t Y tr

We will. . th ghiy
complaints

The views sxpressed by contr:butors are not
necessarily those of the publishers

Every care s taken to ensure that the
contents of this Magazine are accurate. we
assume no responsitithty for any effect trom
. ‘ercors or omissions

any
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[ ] Next Issue
Cover Date August 1987, on sale Thursday 9 July

[] Publication Date
Second Thursday of the month preceding cover date

We regret to inform readers that due to constantly rising production costs,
and to enable us to maintain the high standard of content in Radio and
Electronics World, the price of the magazine will be £1.40 from this issue.

One step beyond — p50

P

WADE % ENGLAND

Turn to page 24 for your last chance to subscribe at the old rates. Cap Co’s iatest — p8
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PRODUCT NEWS

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

on new products for inclusion in Product News.

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

CAPACITANCE METER

The CM200 precision digital
capacitance meter is now
available from Thurlby Elec-
tronics. Using a 4'2-digit dis-
play capacitance can be mea-
sured to as low as 1pF and up
to 2500uF.

Ease of use is combined
with a reading rate of three
per second and virtuaily
instantaneous settling. To-
gether with the long scale
length, this means the value
of an unknown capacitor can
be determined quickly and
simply.

A basic accuracy of 0.2% of
reading is achieved using a
crystal-controlled oscillator
with ultra high stability refer-
ence resistors. Long battery
life and rugged compact
design enables the meter to
be moved continuously
between locations and to
work in the toughest environ-

ments. The typical battery life
is 500 hours and a low battery
indicator warns when
replacements will be needed.

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

Thurlby Electronics Ltd,
New Road,

St lves,

Huntingdon,

Cambs PE17 4BG.

Tel: (0480) 63570.

A new addition to the Telo-
nic stable of test and
measurement equipment is
the Adex digital milliohmeter
model AX124.

The AX124is capable of very
low resistance measurement
down to 10uohms by means of
a1kHz ac signal. Asasynchro-
nous detection method is
used, the instrument mea-
sures pure resistance only,
even when series inductance
exists. As the open terminal
voltage is less than 20mV,
oxidised membranes on con-
tacts will not be broken down.
Other features include 4

DIGITAL MILLIOHMETER

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

The instrument is suitable
for contact resistance
measurement on relays,
switches, connectors etc and
for internal resistance
measurement on batteries.

Telonic Instruments Ltd,
Boyn Valley Road,
Maidenhead,

Berkshire SL6 4EG.

Tel: (0628) 73933.

The Crotech type 2016 sig-
nal generator offers an accu-
rate signal output with just
0.05% sinewave distortion
(500Hz to 20kHz), and a tone-
burst output for use in preci-
sion measurement test set-
ups.

With a total frequency
coverage from1Hz to 1MHz in
six decade ranges, the type
2016 produces continuous
sine and square wave outputs
with the useful addition of a
sinewave burst mode - suit-
able for the testing of high
performance audio fre-
quency equipment.

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

at maximum output (3V p-p).
The sine wave burst facility is

aimed at obtaining more
meaningful testing of the
dynamic performance of

audio equipment —amplifiers,
filters, loudspeakers, etc.
Burst optionsinclude 4 cycles
on/4 cycles off, 4 cycles on/12
cycles off and 8 cycles on/8
cycles off. Leakage during
the off period is within 2%.
Frequency response is sub-
stantially flat (+0.3dB) into 600
ohms, up to 100kHz. Qutput
control range is from —70 to
0dBm with a step attenuator
and variable level control.
The type 2016 signal gener-
ator can form part of an audio
test system including an AF
output power meter and
distortion analyser, which
assemblesinto acomplete AF

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

Crotech Instruments Ltd,
2 Stephenson Road,

St lves,

Huntingdon,

Cambs PE17 4JW.

Tel: (0480) 301818.

A full colour, 16-page
brochure from Solartron
highlights the new 1255 fre-
quency response analyser,
which extends frequency
response measurement to
20MHz with good accuracy
and frequency resolution.

The 1255 is equally at home
in laboratory and production
environments and is des-

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

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

Solartron Instruments,
Victoria Road,
Farnborough,

Hants GU14 7PW.

Tel: (0252) 544433.

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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The new GOS-522 dual-
beam oscilloscope is now
available from Flight Electro-
nics Limited. A highly sensi-
tive instrument, it offers good
price performance and a
resolution of 1mV/div with
better than 3 per cent
accuracy.

The scope has a 6in screen
with an internal graticule
CRT. Available functions
include chop/alternate and
hold-off timebase. The time-
base range spans 0.2 mic-
roseconds to 0.5 seconds.
Both channels have an aiter-
nate triggering function. A
separation circuit provides
TV synchronisation. Channel
one has a signal output at the
rear of the instrument.

The unit is easy to operate
and ideal for general purpose
work in education, service
and production. Trigger
modes can be set at three
levels, normal, automatic and
single.

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

Flight Electronics Ltd,
Flight House,

Ascupart Street,
Southampton SO1 1LU.
Tel: (0703) 227721.

PRINTER INTERFACES

Wasec have announced the
introduction of the 4885

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

4885 provides a

New from PPM Instru-
mentationis the Prema 6000, a
high resolution digital multi-
meter with |IEEE 488 interface,
costing £975.

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

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

High stability ampilifiers
and a precision ADC permit
uninterrupted averaging.

N
e, |

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

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

PPM Instrumentation Ltd,

7 Riverside Business Centre,
Walnut Tree Close,
Guildford,

Surrey GU1 4UG.

Tel: (0483) 301333

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

The 4885 functions as a
listener on the IEEE 488 bus,
either being addressed by the
bus controller or as a user
configured listen only device.
Both data and commands are
transferred to the printer,

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

Wasec,

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

STATIC PROTECTION

A new all-in-one static pro-
tection kit suitable for most

personal computers and
terminals has been
announced by SMS Computer
Supplies.

The kit includes a static
dissipative mat, high quality
one piece cover, an anti-
static spray and acomprehen-

sive guide to static protec-
tion.

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

SMS Computer Supplies,
Quarry House,

3 The Down,

Alveston,

Avon BS12 2PH.

Tel: (0454) 416859.

FIRSTCADD

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

To be known as FirstCADD,
the new package provides
simple yet sophisticated two
dimensional CAD facilities
and is priced at £49.95 plus
VAT. Robotechnic claim that
it is the lowest cost, full

JULY 1987
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Thanet Electronics
is dead

1IONG LEVE
ICOM (UK) LTD.

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

trading under the new banner of ICOM (UK) LTD. service from one of the UK’s leading Amateur radio importers.
G S = < _
' 1& 3 X To celebrate our name change we are offering to those persons who selected the following

Sysﬁ\'\ \ badge numbers at N.E.C. this year a gift from the ICOM range. To claim your prize just

send your winning badge to ICOM (UK) LTD and we will send you the fantastic [COM
Micro 2, 2 metre handportable. Naturally this does exclude those persons who persons
who already claimed their prize at the N.E.C. The numbers are 1271/2751/3200

This summer ICOM (UK) LTD will be one of the sponsors for Richard Branson's : 'T;A:s_' “y
Transatlantic Balloon Challenge. They will be using ICOM communication equipment. y j;;A LLO‘&S\ -

fw
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Multimode Transceivers. :

Tech Talk from ICOM: THE EXCITEMENT OF SATELLITE COMMUNICATIONS

An ever increasing number of radio amateurs are joining the excitement of
Phase 111 - type satellite communications This new medium combines the communi-
cations range of the 20 and 80 metre bands with the line-of-sight rehabihity of 2 metres
Its equivalent to a totally new band, and a vast technical background 1s not necessary for
enjoying the action

ICOM 1s able to help you enjoy the fascinating new capabihties of OSCAR
and future amateur satetlites. Its all mode 2 metre and 70cm base transceivers bring the
operating conveniences of low band unuts to the VHF and UHF amateur bands. They can
be used for local FM operations via repeaters or for SSB/CW communications via Phase
111 satellites. The IC-1271E all mode 23cm transceliver 1s ina class of its own, providing
mode L satellite uplink capability (Mode L 1269MHz uplink, 436 downlink) (Mode U
435 uplink 145 downlink)

Satellite relayed signals are somewhat weak 1n nature and the IC-275E's low noise/high sensitivity receiver gives the highest performance for hearing
everyone regardless of their uphnk performance. The noise
blanker prevents pulse type electrical interference from masking desired DX signals, the selectable AGC can follow fast fades assoclated with spin modulation.
There are also the 99 mode memories which can be used for inter-mixed FM repeater and SSB/CW operators. When the IC-275E1s equipped with the optional mast
mounted AG25 GaAsFET pre-amp, 1t becomes a satellite operations dream come true

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

Using the ICOM CT16 satellite communications interface these base stations will track together via the ICOM CI-V system. If you are interested 1n joining
todays most excitement era of amateur communications, 1e. OSCAR and future Phase 111 satellites, ICOM 1s the logical choice for top performance equipment

ICOM 70cm Promotion E§ — ‘

- ‘33%43‘.{3-.29 32

N e e e

Due to our new range of equipment we are able to
offer the following equipment only while stocks last.
ICOM IC-471E 25 watt Multimode Base Station ....... £650.00
ICOM IC-471H 75 watt Multimode Base Station £759.00
ICOMIC-47E 25 watt FM Mobile ... £349.00
ICOMIC-Ul2 12 Channel 450-460 MHz

Handportable, uses existing ICOM

handheld accessories, details on

how to get onto 70cms provided.

Supplied as radio body only ............ £115.00

ERCOT a0 sumome BC-STRE
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THE HOTTEST ITEMS
THIS SUMMER

VHF/UHF FM Handportables

If you want a handheld with exceptional features quality
built to last and a wide vanety of interchangeable access-
ories, take a look at the ICOM range of FM tranceivers.
all ICOM handportables come witha nicad batiery pack
AC wall charger. flexible antenna and wrist strap

=
=
=
=

T TS

Micro 2E/4E

These new micro-sized 2 metre and 70 centimetre hand
portables give the performance and relability youve
come to expect from ICOM

Measuring only 148 x 50 x 30 the Micro fits in your pocket
as easily as a cassette tape. The Micro 2E 4E features an
uprdown tuning system for quick frequency adjusimenis
10 programmable memories. a top panel LCD readout
up o 2.5 watts of output (optional)

IC-2E 2 metre Thumbwheel Handportable

This popular handheld from I[COM s stull available

For those amateurs who require a straightforward and
effective FM transceiwver the [C-2E takes some beating
Frequency selection is by means of thumbwheel
switches (with 5Khz up switch) simplex or duplex facihity
Power output 1s 1.5 watts or low 150 milliwatts (2 5 watts
possible with BP5A battery pack)

IC-02E/04E 2 metre and 70cm Keypad Handportable
These direct entry CPU controlled handhelds utilise a
16 button keypad allowing easy access to frequencies
memories and scan functions Ten memories store
frequency and offset, these handhelds have an LCD
readout and power output 1s 2.5 watts or low 0.5 watt

5 watts 1s possible with the [C-BP7 battery pack or
external 13.8v DC

IC-12E 23cm Handportable

Similar in design and style to the 02E/04E this 1296Mhz
handheld utilises ICOM's experience in GHZ technology
gained by the excellent IC-1271E base station Power
output 18 | watt from the standard BP3 nicad pack
external 13.8v DC powering s available to the top panel
jack With the growing number of repeaters on 23cm
The IC-12E makes it anideal band for rag chew contacts

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

Telephone us free-of-charge on: You can get what you want just by picking
up the telephone Our matl order department
HELPLINE 0800_52 1 145 offers you free same day despatch whenever
(] possible. instant credit interest free H P
——— Mon-Fr109.00-13.00 and 1400-17 30 —— Barclaycard and Access facility. 24 hour
Thus 1s strictly a helpline for obtaining information about or ordering ICOM equipment We regret answerphone service
this service cannot be used by dealers or for repair enquinies and parts orders Thank you E

‘Datapost—

oé Oé ICOM (UK) LIMITED
<O go Dept REW , Sea Street,
Herne Bay, Kent CT6 SLD.

O Tel: 0227 363859.




PRODUCT NEWS

featured CADD system avail-
able on the UK market.

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

Objects can be moved,
scaled, copied or rotated and
stored in a library ready for

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

Robotechnic Ltd,
19 Queen Street,
Mayfair,

London W1X 7PJ.
Tel: 01-499 9746.

MORE COMPUTERS

Levell Electronics have
added IBM-compatible com-
puters to the range of pro-
ducts in their catalogue, from
market leaders Amstrad and
Tandon.

These products are seen by
Levell as good value for
money. Peripherals for com-
puters including modems and
printers are also held in stock,
and a wide range of software
to suit all |BM-compatible
computers is available.

The company hopes that

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

Levell Electronics Ltd,
Moxon Street,

Barnet,

Herts EN5 5SD.

Tel: 01-449 5028.

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

The Microtelex enables the
operator to use a standard PC
as a powerful muliti-feature
telex terminal which provides

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

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

The Computer Products .
Group,

STC Electronic Services,
Edinburgh Way,

Harlow,

Essex CM20 2DF.

Tel: (0279) 26777.

A new VHF ATU from Cap
Co, the SPC-100, will tune any
HF dipole, long wire, vee
beam, G5RYV, rhombic,
inverted vee, existing VHF
beam orvertical antenna. Itis,
however, unsuitable for use
ontrapped dipoles or trapped
HF beams because of the
highly inductive traps used
within them.

The SPC-100 also has provi-
sion on the rear of the unit to
accept the very low loss use
of 600 ohm and the better
quality 300 ohm ribbon
feeder, ie the slotted type. It
can also, via the S0239
socket, accept unbalanced
feeder like H100 RG8 or
similar.

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

Besides being an ATU, the
SPC-100 has the added advan-
tage of having a Pi network
circuit within, enabling it to
become an extension of the
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final amplifier's output net-
work. Instead of being a fixed
or passive output, it becomes
a tunable active Pi tank and a
good low pass filter, affording
as much as 30dB attenuation
of the strongest harmful har-
monic, thereby reducing the
possible cause of TVI.
According to Cap Co, it is
virtually impossible to have
an antenna that is going to
have an SWR of 1 to 1 across
its entire bandwidth, from
144MHz to 146MHz. It is more
likely tohavea1to1SWRover
a small bandwidth of at the
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most 200kHz. Therefore, if the
SWR rises, all that is happen-
ing is that the wasted RF is
heating up the feeder. But, by
usingthe ATUanSWRof1to 1
can be achieved across the
whole 2MHz band with mini-
mum adjustment to the unit.

The SPC-100 is available at
a price of £59.95 inc VAT plus
£3.00 p&p.

Cap Co Electronics Ltd,
63 Hallcroft, Birch Green,

- Skelmersdale,

Lancs WN8 6QB.
Tel: (0695) 27948.

NEW TRANSCEIVERS

Recently introduced by
Amateur Electronics are the
new Yaesu FT757GX Mk I
multimode HF transceiver
and the FT211RH synthesized
45W 2m FM transceiver.

The FT757GX |l combines
the best features of its prede-
cessor, the FT757GX, with
new developments in
response to technological
advances and to the most
popular requests from
serious HF operators.

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

Other features of this 100W
PEP multimode include: 40dB
notch filter with adjustable IF
shift; wideband AM and nar-
rowband CW IF filter; switch-
able RF amplifier and 20dB
attenuator; adjustable noise
bianking pulse width (narrow
to wide); fuill break-in QSK
with custom integral keyer;
AF speech processor. Optio-
nal accessories are available.
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Also making its debut is the
FT211RH, a compact synthe-
sized 2m FM mobile/base
transceiver. One salient fea-
ture making the FT211 suit-
able for mobile use (or base
use) is its reversible sloped
front panel, allowing conve-
nient mounting. It also
includes soft green back
lighting of keys and controls.
The large liquid crystal dis-
play incorporates bargraph
and power/S-meter.

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

All the memories store
independent T/R frequency,
seven hold any shift and all
accept automatically prog-
rammable £600Hz shifts.

When the optional FTS-12
tone squelch unit is installed,
any of 37 standard CTCSS
(subaudible) tone frequen-
cies can be displayed,
selected and programmed
into any memory channel for
either silent monitoring or
encode-only operation.

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

SUPER ROTATORS

South  Midlands Com-
munications recently an-
nounced two new rotators for
the amateur and commercial
markets. The Kenpro
KR800SDX and KR1000SDX
are full specification rotators
with the following features:

1) 450 degree rotation
(enabling amateurs to reach
those awkward beam set-
tings, fast) and speed
decrease before braking,
thus offering longer brake life
and super accuracy.

2) Variable speed rotation
settable between 43 seconds
for the smaller antennas or
light wind loading to 93
seconds for larger antennas
with greater inertia.

3) Switch positioning is
provided plus a preset direc-
tion control with single

CTCSS PANEL

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

The CTCSS panel plugs
directly into the option socket

provided. The additional
functions can be program-
med in or out by

implementing the shorting
plugs provided.

Additional functions inc-

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

This panel combined with
the Marcom V makes the
package a very cost effective
full function mobile radio.

Communication
Development Specialists,
PO Box 83,

Basingstoke,

Hampshire RG25 2PX.
Tel: (0256) 83528.

push-button operation.

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

Full auto-stop is provided
(Jimit switch).

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

South Midlands
Communications Ltd,

S M House, School Close,
Chandlers Ford

Industrial Estate,
Eastleigh,

Hampshire SO5 3BY.

Tel: (0703) 255111.

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

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

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

The Heathkit range of
educational courses and pro-
ducts includes a digital tech-
niques trainer, ET-3200B, at
£109.95 kit form or £184.95 fully
assembled.

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

New to the Maplin Heathkit
range is the microprocessor
course (EE-3404), which at
£49.95 covers all 6809 chip
concepts.

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

Maplin Electronic
Supplies Ltd,

PO Box 3,
Rayleigh,

Essex SS6 8LR.
Tel: (0702) 552911.
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PRODUCT NEWS.

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

The program has proved
popular with SWLs and
licensed amateurs as it
requires no interface, need-
ing only asingle lead connec-
ting the radio to the compu-
ter. This system is cheap and
simple and produces some
excellent results. The compu-
ternoise conducted along the
lead and the absence of audio
filtering prevent the recep-
tion of weak and fading sig-
nals and those suffering
strong interference, frequent
problems on the short wave
bands.

Most receivers do not have
a facility for narrowing the IF
passband below the usual
SSB width, except for a possi-
ble CW filter which is unsuit-
able for receiving RTTY or
Amtor. A new version of this
program is now available,
using an interface adaptor
board which plugs into the
back of the Spectrum and
accepts an interface or termi-
nal unit.

The company's TIF1 inter-
face has been designed to
reduce computer noise and it
has effective 2-stage filtering
for reception of RTTY, CW
and Amtor under noisy and
crowded band conditions.
SSTV reception is also
improved by the reduction in
computer noise.

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

This version of the program
will run on any 48K or 128K
Spectrum, including the
Spectrum + 2, as it does not
use the ear socket.

Both versions of this prog-
ram are currently available.
The original version costs £25.

Technical Software,
Fron,

Upper Liandwrog,
Caernarfon,
Gwynedd LL54 7RF.
Tel: (0286) 881886.

The unique Portasol gas
soldering iron can now be
used with a knife tip which is
primarily designed for cutting
nylon rope and sails. 1t will,
however, find many other
suitable applications as sales
grow.

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

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

Greenwood Electronics,
Portman Road,

Reading,

RG3 1NE.

Tel: (0734) 595843.
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POWER SuPPLY

The Toeliner range of
power supplies from Field-
tech Heathrow Ltd offers
many different units - single,
dual tripte and quintuple ver-
sions — with various voltage
and current capabilities.

The new range of instru-
ments is classified into three
series, namely the TOE-8030,
TOE-8430 and the TOE-8730.
These power supplies are
compact, rugged and favour-
ably priced.

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

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

In the tracking mode the
variable O/P voltages are
internally  connected in
series, so a positive and
negative voltage with a zero
reference common to both
voltages is available. When
the negativeis readjusted the
positive voltage will be
‘tracked’ by a proportional
level.

The adjustment of O/P vol-
tage and O/P current is pro-
vided with all versions. This is
accomplished with  high-
resolution ten-turn potentio-
meters.

Fieldtech Heathrow
Limited,

Huntavia House,
420 Bath Road,
Longford,
Middlesex UB7 OLL.
Tel: 01-897 6446.

A range of tools for SMD
soldering and desoldering,
designed for attachment to
the Oryx range of soldering
irons and desoldering equip-
ment, is available from
Greenwood Electronics.

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

Greenwood Electronics,
28 Portman Road
Reading

RG3 1NE.

Tel: (0734) 595843.

The new high power vari-
able capacitors available
from Telecomms were
designed by Ernie Quinnell
G4JEV in response to the
demand foraiow cost, rugged
capacitor capable of with-
standing very high RF vol-
tages.

Construction is of brass,
ultra high grade aluminium
with gold anodizing and high
voltage acrylic.

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

Telecommes,
189 London Road, North End,
Portsmouth PO2 9AE.

Now available from FJP Kits
is a large range of ham radio
kits and many components.

Products include a semi-
built power supply kit, a
400mA nicad charger kit, a
Morse practice oscillator and
more.

All products dre available
by mail order only. For a
complete list of the range
plus price details contact Mr
F J Powell at the address
below.

F J P Kits,

2 Market Street,
Hednesford, Staffs.
Tel: (05435) 6487.

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

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

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

Cellnet is now launching a
major marketing campaign,
timed to exploit its greatly
enhanced capacity.

Data by satellite

Trials of a new satellite
business communications
service, which can send com-
puter data both ways through
smal! dish aerials on custom-
ers’ premises, were started by
British Telecom in May.

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

The trial service is to be
based on the technology of
VSAT (very small aperture
terminals) and will use dish
aerials of 1.2m (4ft) or 1.8m
(6ft) diameter. It will be cen-
tred on British Telecom's
LondonTeleport -its satellite
communications earth sta-
tion in the heart of London's

dockland (see Spectrum
Watch).
Special equipment sup-

plied by Comsat Technology
Products for the trialsis being
installed atthe Teleportto act
as the network hub. Custom-
ers taking part will link their
central computers to the hub
over British Telecom Kilo
Stream digital private cir-
cuits.

The hub will convert the
data to the form used by the
network for transmission
fromthe Teleport earth termi-
nal to an Intelsat V satellite.

NEWS—
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This will then transmit the
data back to earth to be
received by the appropriate
distant VSAT, where it is
converted to its original form
and directly connected into
the user’s local private
network.

Any remote site may com-
municate with the hub, or to
any other authorised VSAT
via the hub.

Applications to be evalu-
ated during the six months’
trial include the distribution
of news and images for
information services, internal
company electronic mail and
other interactive corporate
data communications.

European collaboration

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

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

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

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

10th anniversary

British Aerospace cele-
brated its 10th anniversary on
29th April.

The company was formed in
1977 by the amalgamation of
British Aircraft Corporation,
Hawker Siddeley Aviation,
Hawker Siddeley Dynamics
and Scottish Aviation - com-
panies whose antecedents
can be traced back to the
pioneering days of British
aviation.

Today BAe is the UK's
largest exporter of manufac-
tured goods, with a current
order book approaching £10
billion. By comparison, the
order book in 1977 stood at £2
billion. Then, sales were £800
million, of which £530 million
were exports. Today the
respective figures are £3.1
billion and over £2 billion.

Ilts portfolio of products
includes underwater sys-
tems, ship-launched missiles,
ground-launched  missiles,
military aircraft and air-laun-

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

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

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

Today some 13 countries
have ordered Rapier worth
more than £2,800m.
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A demonstration of the Pye communications system

Ambulance comms

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

The mobile radio control

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

The new system provides
the technology required to

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

These PF85 Pocketfones
are among the smallest and
lightest portables on the mar-
ket and can readily be
attached to a harness or belt
to give ambulance crews
‘hands-free’ communication
when attending patients such
as domestic heart-attack
victims.

Automatic status reporting
on the mobile repeaters
allows an ambulance crew to
transmit their vehicle’s status
to one of the eight M87
control positions at the con-
trol centre by simply pressing
a button which indicates, for
example, whether they are
‘enroute toanemergency’, ‘at
the hospital’ or ‘availabie for
further duty’.

TCR for EUTELSAT

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

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

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

agement.
The main subcontractor is
Alcatel Espace, a French

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

Going underground

A £100,000 communications
system for a new 2.5km tunnel
in Hong Kong, designed by
Philips Radio Communication

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

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

Two communications net-
works are tobe installed-one
for service and security use,
the other the re-broadcasting
facility for emergency mes-
sages. Both networks use a

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

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

tion by maintenance and
emergency  service per-
sonnel.

Phone box preservation

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

The Department of the
Environment and British
Telecom are to work with
English Heritage to identify a
representative sample of
post-1939 kiosks worthy of
preservation.

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

It is expected that about 400
more kiosks judged to
enhance their surroundings,
sited near listed buildings or
in attractive town and country
locations will be listed for
preservation.
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

s we reported in this column last

month, the International Amateur
Radio Union Region 1 Triennual Confer-
encewas held at Noordwijkhout, Holland
from April 10th to 17th, and your scribe
had the pleasure of attending as one of
the RSGB's delegation.

The conference was very well
attended, over 160 delegates from 44
countries being present. Among the
guests of honour were J Jipguep, Deputy
Secretary-General of the Internationa!
Telecommunications Union; the Bur-
gomaster of Noordwijkhout, Mr F Winkel;
the President of VERON, Jan Hordijk
PAQOAJE; and Richard Baldwin W1RU,
President of the IARU.

The conference was officially opened
by Ir C Wit, Director General of the
Netherlands PTT. The opening address
was delivered by Mr Jean Jipguep. He
said that apart from his professional
interest in the conference activities he
felta certain personal involvement, in so
far as his country, like all the African
countries, isamember of Region 1 |ARU,
and that in spite of the difficulties
afflicting his continent, and the resulting
problems which African radio amateurs
encounter in purchasing equipment, the
16 African amateur radio associations
currently affiliated to the IARU repre-
sented 38% of the countries in Region 1.

Mr F Winkel, Noordwijkhout's Bur-
gomaster, made the interesting sugges-
tion that as he was also President of the
Federation of Esperanto Associates in
the Netherlands, he should be allowed to
deliver his address in Esperanto. That
was not possible, however, as English is
the common language of the lARU and of
the conference. He spoke briefly of the
advantages of Esperanto and mentioned
that there is in fact an international
Esperanto movement specifically for
radio amateurs, namely the Internacia
Ligo de Esperantistaj Radio-Amatoro,
ILERA, which was founded in 1970 and
now numbers about 250 members and
publishes a quarterly magazine.

Another interesting point was made by
Mr C Wit, Director General of the
Netherlands PTT, in his opening
address: ‘One of the mainstays of the
amateur service is the care for order
within the amateur community. Without
orderly use of the ether, the amateurs
cause interference to each other or to
other radio services. The other radio

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

Similar references were made by Case
van Dijk PA0QC, Chairman of the
VHF/UHF Committee, who in his opening
remarks said the main task of the IARU
and the Region 1 organisers must be to
defend our bands against encroachment
by other services. Some bands were
already threatened. There had been
success atthe last WARC in 1979 and new
HF bands had been obtained. Another
WARC could be expected around 1992
when there would be another division
and allocation of frequencies. It would
need much preparation. Many other
services were clamouring for more
frequency space so our first and fore-
most task must be to defend our bands.

One of the major considerations of this
conference was the drafting of a new
constitution and byelaws. The old con-
stitution was drafted some twenty years
ago and is now inadequate in view of the
many extra activities. This item on the
agenda naturally took up a considerable
amount of time.

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

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

circles. Some interesting discussion
took place onstandardising QSL cardsin
other respects. It was proposed, for
instance, that a lower margin on the card
should have an ‘information-strip’, with
the amateur’'s callsign for electronic
sorting. Apparently both the Germans
and the Japanese already have equip-
ment for doing this.

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

This is not so, however, in other
countriesin Europe. The ARDF (Amateur
Radio Direction Finding) Working Group
certainly had much to discuss at the
conference. It was quite surprising to
learn that ARDF World Championships
are held, the rules and arrangements for
which are taken with the greatest
seriousness. The terrain over which they
are held was discussed in detail, as was
the equipment used. There was even an
item on their agenda dealing with
national anthems being played and
national flags being hoisted during the
awards ceremony for the IARU ARDF
champions. Needless to say, there has to
be an international jury to look into
protests! It was suggested that the next
ARDF championships should be held in
England, but this was rejected on the
grounds that ARDF in England did notyet
have enough interest to stage such an
event. Switzerland accepted the
request, saying they could stage the
event in Lucerne or Berne in August/
September 1988.

Band planning and its numerous
problems naturally took up much space
on the agenda. Repeaters and beacons
came in for their share of discussion.
Contests (more of or less of?) and when
to hold them were keenly debated.

On the technical side, packet radio
naturally came in for a lot of considera-
tion, and discussion on what frequency
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band ATV should take place was well to
the fore. EMC (Electro-Magnetic Com-
patibility, ie, electrical interference)
meteor scatter and propagation studies
were a few of the technical topics.

It was not all work, however; the social
scene was well to the fore in the
evenings, with pride of place surely
going to the Royal Omani Amateur Radio
Society for their A4 Omani Hour, where
delegates in their national costume
served up dates and sweetmeats.

The non-delegate ladies presentspent
their time on organised visits to the

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

We have devoted the whole of this
column this month to the conference,
because it seems to me to be a typical
example of one of those ‘backroom’
activities which get little publicity.

Behind our hobby, there is a large and

efficient administration which is working
continuously to keep our hobby viable.
Those who give their time voluntarily to
keeping the wheels turning get little
thanks for their efforts, so maybe this
very sketchy account will help to bring
attention to their efforts. Only a small
number of the matters dealt with at the
conference have been touched upon
here, perhaps only those which were a
little ‘offbeat’. The bulk of the work
concerned very routine matters, not so
interesting but essential if we are to
continue to enjoy our hobby.
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RESISTORS

Description Price
VP1 300 Assorted Resslorﬁ mixed values & Types. .. £1.00
VP2 300 Carbon Resistors /4-/2 watt pre-formed, mixed 5
1
VP3 200 (‘awaan Carbon Resistors mixed vaiues. £1.00
VP4 200 12-1watt Resistors mixed values & types. £1.00
VP16 50 Wirewound Resistors mixed watt values.. . ..£1.00
VP12 1 Sub Resistance Box. 36 values 5 ohms-1K ohms g
.£4.75
VP140 50 Precision Resistors 1% Tol. £1.00
VP181 100 1and2watt Resistors, assorted values £1.00
CAPACITORS
VP5 200 Assorted Capacitors ali types J L£1.00
VP& 200 Ceramic Capacitors. Min, muxed values . £1.00
vPg 100 Mixed Ceramic Disc. 68pf-015pf £1.00
VP9 100 Assorted Polyester/Poiystrrene Capacrtors £100
VP10 60 C280 Capacitors Metal toil, mixed values. £1.00
VP11 50 Electrolytics all sorts. £1.00
VP12 40 Electroiytics. .47mf-150mf, mixedvolts .. £1.00
VP13 30 Electrolytics. 150mf- 1000ml mixedvolts ... . £1.00
VP15 25 .01/250V Mtn Layer Metal Caps... . £1.00
VP146 25 Solid Tantalum Caps, mixed values . {
VP180 25 Tantalum Bead Caps, assorted values ...
VP182 4 1000uf 50V Electrolytics .. .. ... ... £1.00
VP192 30 Min Electrolytics mixed values 47mt-1000mF 6-16Y
1
VP193 6 Sub Min Electrolytics 2 x 1000/2200/3300mF 10-16V .
74 SERIES SALE “ROCK BOTTOM” PRICES
VP223 50 Asst 74 TTL IC's. "ALL GATES" new & coded our mix
7400-7453 £8.00
VP224 100 Asst 74 TTL IC's. “ALL GATES" new & coded our mix
7400-7453 . £10.00
VP7413 4 7413 Dual Nand Schmanga r 4 Input 21 00
VP7440 4 7440 Dual 4-Input. Positive — Hand Buffer ..
VP7470 4 7470 And-gated Positive- edge triggered Flnp prsw‘:)g
preset
VP7480 4 7‘80 Gated full Adder £1.00
VP7481 4 7481 16-Bit Random Access memories. £100
VP7490 4 7490 Decade Counter .. £100
VP7491 4 7491 8-B1t Shift Register . £1.00
VP7492 4 7492 Divider by 12 Counter .. £1.00
VP7493 4 74934-Bit Binary Counter £1.00
VP7494 4 7494 4-B«t Shift Register . . P £1.00
VP7495 4 74954-Bit Shift Register g £1.00
VP74111 4 74111 Dual J-K Master Slave. F||p Flop (£1.00
VP74141 4 74141 8CD Decimal Decoder/Driver ..£100
VP74151 4 74151 10f8 Data Selectors/Multiphers £1.00
VP74153 4 74153 Dual 4 line to 1 line Data eleclors/Mumpluers

14

Pak

o

VP74164 4 74164 8-Bit Parallet Qutput Serial Shift Registers.

VP74187 4 74167 Synchronous Decade Tate Muttipliers.

VP74174 4 74174 Hax D-Type Flip-Flops €1

VP74181 4 74181 Arithmetic Logic Units/Function Generators

ild

VP74193 4 74193 Sync Up/Down Dual Clock Counters. Bmary
cle:

VP74279 4 74279 ‘Quad S-R Latches ... . ... a £1 00

1 TTL Data Book 74 Series, mc|ud|¥$ Complete with
Pin out Diagrams. 7400-74670 L Inlevchangeablhty
Guide Function Selectlon Gmde and Explana(non of
Function Tables. "NO VAT’ . £1.00

TOOLS

VP246 1 25 watt th Quality Low Cost Soldering Iron 240v AC
Long Life Element. 1 7m le; ..£3.50

VP247 1 15 watt * Ll&htwel?hl Hngh Quali Cost
Iron 240v Al £3 5

VP248 1 High Suction Desoldarng Pump Tefion nozzle. Auto
Eject, Heavy duty return spi rmgS £4q.

VP249 1 High Quality Soldering Iron tand. Cast iron base. Tlp
cleaning sponge . - ...£4,

VP250 1 Long Finger Grip, solderng aid. Heay metal’ base
Serrated jaws with rev tweezer action. Ideal for holdin:
small components. Fully adjustable...

VP251 1 Multi-tester. Pocket size. 18 ranges 10000 ohms/VDC —
4000 ohms/VAC. Fuse and diode protection. Mirrored
scale. Leads with 2mm plugs. Batt. & instructions mc

VP252 1 Multi-tester & Transistor Tester. 20000 ohms/V. 19 ra_lg
Audio output. Test term Fuse & Diode protection. Test
leads & Transistor tests leads. Bait. Instructions
Mirrored scale. Size 147x97x45mm

VP253 1 Digtal Multi-tester. 3%2 digit. Side ‘switches for single-
hand operation High quality construction tough ABS
body. Fully guaranteed. Overload protection. Input
imped. 10Mohms. 19 ranges incl. 10ADC plus diode &
transistor test.. Accuracyoa% Complete with leads. Batt.
and manual.Size 145x70x31m

VP254 1 250 grams Etchant Granules (Ferrlc chlorlde) makets I

1.00

VP255 1 E(cm&g Pen. Etch resistant Sr:vare tlp Blue £1.00

VP256 1 PCB Mini Drii Operating voltage 5-14v D twist
drill and coltetfor 8to 1.2mm dn s and tommy bar inc... €5

VP257 1 Pack of 3 Twist Drilis. 1, 1.5, 2mm for PCB Mini Drill_._£1.00

VP258 1 Multicore Solder. 5mtotal. 18and 22 S.W.G. .. ..£1.00

VP259 1 PCB Holder Fully adjustable from 0-320mm wide and to
any angie. Complete with iron stand and s; onge Strong
metal construction with rubber feet. V h Quallly

MISC

VP223A 6 Tag Boards. 36 way Paxaline. ..£1.00

DIN Plugs. plastic 2-8 pin 180 /240 /360° mixed .. ..£250

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

TERMS CASH WITH ORDER. SAME DAY DESPATCH. ACCESS.
BARCLAYCARD ALSO ACCEPTED. TEL 0763-448851. GIRO 388 7006
ADD 15% VAT AND £1.50 PER ORDER POSTAGE AND PACKING
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o Qty Description Price
VP226 20 DIN Chassis Skts, metal 2-8 pin 180°/240°/360° mixed 350
VP227 18 DIN In-line Skts, plastic 28 pln 180°/240 —
vP228 10 Ci5 Computer Cassette Tape, leadless 3
VP229 10 C60 Cassette Tape, 2x30 min, low noise..... .
VP230 10 C90 Cassette Tape, 2x45 min, low noise..

VP231 Cassette Head Cleaner Tape, non abrasive. in

VP232 1 Cassette Head Cleaner/Demagnetizer, in case. .. .

VP233 1 Revolwing Cassette Rack, ho!ds 32, smokey perspex

VP234 1 Demagnetizer Curved Probe, 240v AC

VP235 1 VHS Video Head Cleaner Cassette. Wet typ:

VP236 1 Betamax Video Head Cleaner Cassette elt

VP237 1 Universal Ni-Cad Battery Charger. AA/HP11-|

VP238 4 AANi-Cad Batteries 1.95v500mAh C/RmA

VP239 2 C-HP11Ni-Cad Batteries. Rechargeable

VP240 2 D-HP2Ni-Cad Batteries. Rechargeable..

VP241 2 ORP12Ligh Dependant Resistor ...

VP242 4 Tri-colour LED's 5mm Dia 5mA2vR.GY ..

VP243 3 Tri-colour LED's Rectangular5mmR.G Y.

VP244 1 High Power Piezo Electric Siren. Emits
warbling sound. fdeal alarms. White plastic body wit
mounting bracket Power 12v DC 150mA. Quptut 100db (0&
at1mtyp. Freq. 25KHz. Size 57x42x37mm.. .. . ...

VP245 1 Automatic Lighting Switch. Photo elecmc wealherproof
Switches lights or equipment "ON" at dusk "OFF" atdawn
Loads up to 3A at 240v AC, Size 50x45mm. £5.00

SPEAKERS OFFER. SAVE UP TO 50%

VPLOOt 1 6x4" Elliptical 8 ohms 4W RMS Freq Res. 135-10000 Hz
GeneralpurposeSpeaker Gauss 7000 .

VPLOO3 1 7x5" Elliptical 8 ohms 4W RMS Freq. "Res. '90-10000 Hz
Speaker. Centre HF cone Gauss 7500 .£3.00

VPLOO5S 1 Bx5' Elliptical B ohms 8W RMS Speaker. Freq Res.
45-16000 Hz. Gauss 9000. Wide range Air suspension,
sponge edge. Centre HF cone . 4.50

VPLOOE 1 9x6” Elllpllcal 8 ohms 10W RMS Speaker Freq Res

-10000 Hz. Gauss 10000. Centre HF cone . . 50

VPLOB 1 2 /4 Transducer Waterproof Speaker. ‘Polyester hlm
Diaphra: m Moisture res. 8 ohms 300mwW RMS Freq. Res
20-200007HZ .......opopemceeeonam iy nrssiees oo e 200 o Aoz £100

VPL18B 1 4" Round 8 ohms 1.2W RMS | Freq Res. 190-10K Hz. General
purgose speaker. 1200x100x35mm ..

VPLO22 1 und 8 ohms 3W RMS Fveq Res. 90- 9500 Hz.
Car/General purpose Speaker. Gauss 7500 l33x42mn;:300

VPLOZ5 1 5%2° Round & ohms 15W RMS Wide | ran%‘e
Res. 50-15000 Hz. Air suspension Centre on £7.4

VPLO25A 1 6" Round 8 ohms 5W RMS Freq Res. 70-2000 Hz. Genera!

purpose Speaker Gauss 9001

VPLO29 1 8 ound 8 ohms 10W RMS Freq Res. 45-1600 Hz. Wide

Range Speaker. Centre HF cone. £4.00

Use your credit card. Ring us on 0763-48851 NOW
and get your order even faster. Goods normally
sent 2nd Class Mail

Remember you must add VAT at 15% to your order
Tota! Postage add £1.50 per Total Order
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea {£2.20)

REGULATORS
LM317T Plastic T0220 variable
LM317 Metal
7812 Metal 12v 1A
7805/12/15/24 plastic ..
7905/12/15/24 plastic ..

CA3085 T099 Variable regulator
LM338 5A variable

COMPUTER ICS

Used Eproms are erased and verified
68008 Processor Ex-Equip

27128-25 NEW ..
2764-30 NEW
2716-45 USED .
1702 EPROM ex equip ...

2732-45 USED

2114 EXEQPT 60p 4116 EX EQPT
6264LP15 8K static ram ..

. 509100 +27p
. 50p 100 + 27p

6116-2 (TC5517AP-2)..
SURFACE MOUNTED
TRANSISTORS

BCW30 BCW31 BCW72 NTAV70 152836 min 50/type

100/£2.50
POWER TRANSISTORS
28C1520 sim BF259
TIP141,142,£1ea, TIP112, 125, 428
TIP35B £1.30 TIP35C
SE9302 100V 10A DARL SIM TIP121
2N3055 Ex egpt tested
Piastic 3055 or 2955 equiv 50p..
2N3773 NPN 25A 160V £1.80

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

MISCELLANEOUS

Olivetti logos calculator keyboard (27) key plus 12 Digit
flourescent display on driver boad (ie calculator less case,
transformer and printer)

Plastic Equ case 9x6x1.25" with front and rear panels
containig PCB with eprom 2764 -30 and ICS 7417 LS30 LS32
LS74 LS367 LM311 7805 Reg, 9 way D plug, push button
switch, din socket 1.90

3/£1 100/£22
. 2/€1
.. £1.50

€
BBCPRINTER LEAD 26 way IDC to CENTRONICS plug

COMPUTER LEAD 5 metres CO-AX to PHONO
SMALL MAINS MOTOR + GEARBOX 1 REV/24 Hours with
2 changeover switches 5A contacts€1
SMALL DC MOTORS 2 to 6 volt 18x18x10mm /€1
VNIOLM 60V 1/2 50hm TO-92 mosfet 4/£1.100/£20
MIN GLASS NEONS
RELAY 5v 2 pole changeover Iooks like RS 355-741 marked
STC 47WBOST
OMRON RELAY 3.6volt coil 2p c/o contacts marked
G4D-287P-BT2 QTy AVAILABLEZ/£1
MINIATURE CO-AX FREE PLUG RS 456-071
MINIATURE CO-AX FREE SKT RS 456-273....
STRAIN GAUGES 40 ohm Foil type polyester backed balco
gridatloy £1.50 ea 10+ £1
12V RELAY 2 pole 6A contacts .£1.28
DIL REED RELAY 2 POLE n/o CONTACTS o 5 |
Zettler 24v 2p c/o relay 30x20x12mm sim. RS 348-649
£1.530 100+ £1

ELECTRET MICROPHONE INSERT. .

MODEM LINE TRANSFORMER .£1.50 1K 30p

Linear Hall effect IC Micro Switch no 613 SS4 sim RS
£2.50 100+ £1.50

OSCILLOSCOPE PROBE SWITCHED X1X10 £10

CHEAP PHONO PLUGS.... .. 100/€2 1000/£18

1pole 12 way rotary switch

AUDIO {CS LM380 LM386

555 Timer 5/€1741 Op AMP ..

COAX PLUGS nice ones...

4x4 MEMBRANE KEYBOARD

15.000uF 40V SPRAGUE 36D.

INDUCTOR 20uH 1.5A ...

NEWBT PLUG + LEAD ..

1.25” PANEL FUSEHOLDERS ..

MAINS ROCKER SWITCHES SPST 6A ...

(€2, 50(!:1 25)
.5/€1
- £1.50

KEYTRONICS

SHOP NOW CLOSED, MAIL ORDER ONLY

P.o. Box 634

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

ELECTRONIC COMPONENTS BOUGHT FOR CASH

CHROMED HINGES 14,5 x 1" OPEN

TOK KEY SWITCH 2 POLE 3 KEYS ideal for car’home
alarms £3
12v 1.2W small wire ended 1 amps fit AUDI VW TR7 SAAB
VvOLVO 10/€1
12V MES LAMPS 10/€1
STEREO CASSETTE HEAD £2
MONO CASS. HEAD

TO-3TRANSISTOR COVERS
STICKON CABINET FEET
PCB PINS FIT0.1” VERO
TO-220 micas + bushes..
TO-3 micas + bushes
Kynar wire wrapping wire
PTFE min screen cable
Large heat shrink sleeving pack

CERAMIC FILTERS 6M/9M/10.7M

TOKIN MAINS RFI FILTER 250v 15A..

{EC chassis ptug rfi filter 10A .. .
Potentiometers short spmdles values 2k5 10k 25k 2M5 im
lin 5/€1
500k lin 500k {og 4/€1
40Khz ULTRASONIC TRANSDUCERS EX-EQPT NO
E1/pr
PLESSEY INVERTER TRANSFORMER 11.5-0-11.5V to
240v 200VA -.£6{£3)
240 to 115v step down transformers 1kVA

- 10/50p 100/€£2
20/€1

€13 carr£3

Large Qty Available

' DIODES & RECTIFIERS

1N4148
1N4004/SD4 1A 300V
1N54013A 100V
BA157 1A 400V fast recovery.
BA159 1A 1000V fast recovery ..
20v 35A stud
12FR4 00 12A 400v small stud
BY 1271200V 1.2A
BY254 800v 3A
BY255 1300v 3A.
1A B0Ov bridge rectifier
4A 100V bridge
6A 100v bridge
10A 200v bridge
25A 200v bridge £2 ea
25A 400v bridge £2.50

SCRs

MCR72-6 400v
35A 600v stud
TICV106D .8A 400v SCR 3/£1
MEU21 Prog. unijunction ....

TRIACS

NEC Triac ACOBF 600V TO 220

NEC Triac 150L Tab TO220 6A 400V .
ACOVBFGM B00mA 400V T092 TRAC

diacs 25p

.. 8/€£2100/£30

TXAL2258A 400V 5mA gate 2/£1 100/£3%

CONNECTORS {EX EQPT. price per pair)
Centronics 36way IDC plug ... .£410+£3.30
Centronics 36way !DC skt
Centronics 36way plug {solder type) ..
USED Centronics 36W plug & skirt..

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

WIRE WOUND RESISTORS

W21 or Sim 2.5W 10 of one value £1
R10 OR15 OR22 2R0 4R7 5R0 5R6 8R2 10R 12R 15R 18R 20R
22R 27R 33R 36R 47R 56R 62R 91R 100R 120R 180R 390R
430R 560R 680R 820R 910R 1K2 1K5 1K8 2K7 3K3 3K0 5K0
10K

RO5 (50 milii-ohm) 1% 3W 4 for £1

W220r Sim6W... 7 of one value £1
R22 R47 R62 1RO 6R89R1 10R 12R 20R 24R 27R
33R 51R 56R 62R 68R 100R 120R 180R 220R 270R 390R 560R
620R 910R 1K0 1K2 1K5 1K8 2K7 3K3 3K9 4K7 8K2 10K 15K
16K 20K

W23 or Sim 9w

6 of one value £1

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

R22 R47 1R0 1R1 3R0 15R 56R 62R 68R 120R 180R 220R 300R
390R 680R 1KO0 1K5 5K1 10K

W24 or Sim 12w 4 of one value £1
R50 1R0 2R0 6R8 9R1 10R 18R 22R 27R 47R 56R 68R 75R 82R
100R 150R 180R 200R 220R 270R 400R 620R 1K0 10K 15K

PHOTO DEVICES

Slotted opto-switch OPCOA OPBS815 .
2N5777
TIL81T018 Photo transistor
TIL38 Infrared LED
OPI2252 Opto isolator
Photo diode 50p
MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR
LEDs RED 3mm or 5mm 12/€1
GREEN or YELLOW 3 or 5mm 10/€1 ..
FLASHING RED 5mm 50p

SUB MIN PRESETS
HORIZONTAL

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

DIODES
1N4148
1N4004 or SD4 1A 300v
1N5401 3A 100V ...
BA157 1A 400V Fast recovery ...

BA159 1A 1000V Fast recovery .
SUB-MIN PRESETS horiz

1K, 4K7, 10K, 22K, 47K, 100k, 1M, 10M.

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

IC SOCKETS
6-pin 15/€1 8-pin 12/€1; 14-pin 10/£1.00; 18/20-pin 7/£1;
22/24/28 pin 4/£1 40 pin 30p

... 100/€6
..100/£6.530
100/£33

15/€1 100/€3

100/€£1.50
100/€3
10/€1
.. 100/£2.50
... 100/€4
15/€1 100/£3

> TRIMMER CAPACITORS

small

Small all types 5/50p
Grey 1.5 to 6.5pF Grey larger type 2 to 25pF purple 3pF to
50pF

SOLID STATE RELAYS NEW 10A
250v AC

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

POLYESTER/POLYCARB
CAPS :

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

100/€£3.50

100N 250V radial 10mm 100/£3
212 160v rad 22mm.
470n 250v AC X rated rad

100/£10
4/£1

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20°c
250R 1K2 50K 220K 1M4

BEAD TANTAI.UM CAPS
825V 47u3V 12/81 .
2u220V 8/81

MONOLOTHIC CERAMIC
CAPS

100n 50v
100N 50V axial Shortieads
10N 50V
100N 50V dil package 0.3" rad

10N 50V dil package 0.3" rad.£4/100

100/€£68
100/€£8

3m or 5m 100/£6
100/€3
100/€£3
100/€10

£35/1k

STEPPER MOTOR 4 PHASE 2 9v
WINDINGS

£3.50..

10/£30

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL

EN

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

PHONE 5 (SELECTRON HOUSE, SPRINGHEAD ENTERPRISE PARK. 966371
0474 60521 GRAVESEND, KENT DA11 8HD TOS PM

TELEX

TBAS5IR 2.50 | TDA2581 2.95 kst Ealuee
INTEGRATED CIRCUITS A4 35 | B8 255 | NEW BRANDED CATHODE RAY TUBES: osssiow sotonic3or e r crir
JEA7500K2 83 : 00| 103w $8.00 1 ;
TDA: H 'A1865/20 85,00 D14-173GR 85.00 | M19- gt
ANIZd 250 | mcissip 1.50 | STK4D  5.95 | TBasco o0.89 | [DAZ800 8-80 | AISSSX 25,00/ D14-181GH/98 88.00 | M23-110GH 88.00 | M50.120LC 45100,
AN214Q 2,80 MC1352P 1,00 S;xﬁ? ;: TBAB10AS1.68 | TDAZ11A1.08 | CMES22W 19.00 D14-181GJ 88.00 { M23-112GM u.z SE4ID-PT 45.00
AN239 250 | MC14518BCP STK439 Y TBABIOP 1,85 | TDAZ640 3.80 | CMES22GH 25.00 D14-181GM 83,00 | M23-112GV “'oo SE42BPI1AL 55.00
AN240P 2,80 2.50 ST 43 (3 TBAB20M 0.78 | TDA2880A2.75 | CME1428GH 45.00 D14-181GMS0 59.00 | M23-112GW “'oo SEanRY 33700
AN2G4 250 MCras7 2,38 g&ﬁ‘ “- TBA820Q 1.45 | Tpaz6oq 2.45 | CME1428W 39.00 D14-182GH £9.00 | M23-112KA ::'oo SE5Fp31 55.00
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ARP35  2.00 EC95 7.00 ESus?2 25.00 | ©OB2 1.15 QS1207  0.90 | UF42 1.15 3A147)  1.50 | 6BA6 0.08 gfg 2.30 i 12SN7GT 1.85 | 8724 20.00
AZ1Y 4.50 ECg? 190 | Evsy 080 | OB2wA 2.50 Qs1208  0.90 | UF80 0.80 3A/167M 10.00 | 6BA7 450 K7G 2.00 | 125Q7GT 1.5 | 873 60.00
BL63 2.00 EC8010 12.00 EY81 2.35 0oC2 2.50 QS1209 3.15 | UF89 2.00 A2 398 | 5BASA  3.50 GK%\QG 3.00 | 1303 3.20 | 884 5.50
Bhe0 eveo | ESXN 1390 | Evel 2331 oG 1m0 | OSi2o 1.8 | ULe4 180 | 334 3ios | B8 100 | cxme  oag | 307 220 w7 1300
BS810 58.00 | ECC33 3.50 | Eyss  s.es | OD3 170 | Gsi2i1 150 |ULa  5.50 3A4 110 | eB€s oes | SKME 238 | D7 250 | 9% 9.95
BS814  55.00 ECC35 3.80 | Evse/s7 0.80 | OM4 1.00 Qs1212 320 | UL44 350 3AL5 095 | 6BG6G 3.00 K 283 | ;Do 320 | 9A 17.50
CiK 27.50 ECC8Y  1.80 EY88 0.55 OMSB 3.00 Qs1213  5.00 | UL84 0.88 3AT2 3.35 | 5BH6 1.98 gLZB 195 13DR7  2.95 954 1.00
C3JA  20.00 ECC81 Special EY91 8.50 OMs 1.75 Qs1215  2.10 | UUS a.50 3AUB 0.65 | 6BHS 1,80 ! 250 | 13F1 14500 | 958A 1.00
A 20.00 quality  1.95 EY500A 1.50 ORP43  2.50 Qsi218  5.00 | UU7 8.00 282 3.00 | 68U .50 gt‘ 385 | (3EM7 3.50 1299A  0.80
C1112G  70.00 ECCB2 0.5 | £yso2 070 | ORP50 395 Qus7  9.50  UuU8 9.00 384 7.00 | 6BK4 4.00 6GAY Syiva- | 7BR3 395 | 1619 2.50
C1108  65.00 ECCB2 Mul- | Ez3s 078 | P6! 250 Quaz  11.80  Uv4r  3.50 387 450 |eak7A 198 | DA.. B 17EW8  0.95 | 1625 3.00
Cl134 32,00 | fard 1.50 | Ez4p 273 | P4 230 | QUO312 495 UYSS 070 | 3>y 10,00 | 6BLB  1.98 | OLoGC PR | i7Dwa 250 | 1626 3.00
C1148A 118.00 ECCs2 E241 215 | PABCs0 0.50 QVOs-25 2.50 | V235A/1K 326 2400 | 6BMa o088 | |PS £6.50 | 17DW4A 295 | 1927  25.00
C1150/1 Phiips 1.98 | Ezso o075 | PC8s 078 | QV06-2029.50 250.00 | a7 1200 | eBN4 188 | O-0SC 285 | 47yzg 480 | 2050 5.50
138.00 ECC83 0.85 | Ezs1 0.75 PC88 0.75 Qv2-250C V240C/2K 3BZ6 1.50 | 6BN6 1.85 ?LSGC Phil- | 18D3 6.00 | 2050w  6.95
Ci534 32,00 ECCB83 €290 1.50 PC92 a.50 45.00 225.00 3C4 2,30 | 6BN7 4,50 ips 8.50 ' 19405 3.50 3545 4.00
CCA .60 Philips  1.98 F6064 2.95 pcar 1.10 QVO8-100 V241C/1K 3Ces 2400 | 6BNS a9s | BLEGCI(GE) 19AU4GT 2.50 4313C  4.00
ceaL 0.90 ECC83 Ste- FW4/800 2.95 PC800 1.10 145.00 193.00 3CBs 1.50 | 68Qs 0.75 5.7 19G3 17.00 43280 9.00
CL33 2.00 mans 2.50 G55/1K  9.00 PCI00  1.25 QY3-125 65.00 | V246A/2K 3CN3A 2,50 | 6BQ7A o072 | OL6GT 1951 y9Hs 330 | 5642 9.50
CV Nos Prices ECC8+ 0.0 | GisooM e.95 | PCC8s 040 | Qv4-25070.00 318.00 3Cs6 0.5 | 6BL7GTA dgs | OfE T30 1906 9.00 | 5650 2.50
on request ECC8S  0.78 | G232Mullard PCCBS  0.54 QY4-400 76.00 | V33 3.50 3CYs 1.50 | sBis 118 | S 250 | 0a2  10.80 | 5654 1.95
D3a 20.50 ECCB6  2.78 X1} pPCC88  0.70 R10 4.00 | VLSE31 10.98 236x3 2.50 | 6BRS 070 | § Qs 6.50 | 30D 0.70 5663 1.95
pea 1.20 ECC88 0.95 | G2402D 9.00 | PCGes  0.70 R16  12.00 | VP133 ~ 2.00 D6 450 |esR7  aps | G5 3331 20iFe  as0 | 5670 3.23
DA41 22.80 | ECC91 200 | GGCioB 17.80 | PCC189 070 | R17 1.50 | VR7530 3.00 | 30504 2050 [6BRS  2.18 5 95 | 2011 0.95 | 5672 4.50
DA42  17.80 ECC180 0.72 | GGioD 17.80 | PCC80s 0.70 R18 2.50 | VRO1 = 2.00 322 4980 | eBRsA 218 | oN7 .. 2301 20m 0.55 | 5687 4.50
DA% 4.50 ECC189 1.95 GC10/4B 17,50 PCCB06 0.80 R19 2.50 | VR105/30 1.30 3EHT 1.95 | sBS7 5.50 GP G 2.50 | gp3 0.80 | 5692 3.50
DA100 125.00 | ECC801S 8.95 | GCio/4E 17.50 | PCES2  0.80 R20 1.20 | VR150/30 .15 3EJ7 195 |eBWa  1.80 | Shad 180 | 20p4 1.98 | 569 4.50
DAF91 0.48 | ECCs03S 6.95 | GoioiBi730 | PCFB0 065 | Ril6s 8500 | Visz 250 | 355 125 |eBws sas | SR 4001 2ops 145 | 5704 3.50
DAF91  0.70 £CC804 0.80 GDBEW  8.00 PCF82  0.60 RG1-125 4.98 | VU29 4.50 304 2.80 | 6BW7 1.50 6P26 4.00 | 2176 3.15 5718 8.15
DAF96  1.00 ECC2000 7.95 | GDT120M 5.00 PCFB4  0.65 RG1-240A VU39 1.50 IW4GT 250 | 6BWE  4.00 2028 2.00 | 21 us 375 | 5725 2.50
DC70  1.75 ECFB0  1.45 | GNa 00 | PCF86  1.20 14.50 | w77 .00 4832 35.00 | 6BX6  0.48 o 1.75 1 2481  39.50 | 5726 2.50
DC9 1.20 ECF82  1.13 | GN10 18.00 PCF87  0.40 RG3-250A 3.50 | W29 1.00 4B551B 115.00 | 6BX7GT 3.50 gR7GT :'.-20 24B9  39.80 | 5727 2.50
DCX4-1000 ECFS8 2.25 | GR10G 400 | PCF200 1.80 RG3-1250A w73 1.50 4BO7A 175 | 6826 280 | ooio A8 | o56GT 1,78 | 5749 2.50
12.00 ECF200 1.8 | GsioC 1e.s0 | PCF201 1.80 35.00 | X24 1.00 4BZ6 1.95 | 6BZ7 295 ShTGT 1.50 | 25806 .78 | 5750 1.85
DCX4-5000 ECF202 1.85 | GSioH 12.00 PCFS00  0.40 RK2K25 $62.50 | X66/X65 4.95 4-65A ©68.00 | 6C4 1.25 GS '-gg 29C1  19.80 | 5751 2.95
28.00 | ECF801 0.85 | GS12D 12.00 | PCF801 135 RK-20A 12.00 | X76M  1.95 4-125A  72.50 | 6C5 1es | BT X 2Kael [elso) | ST63 e
DET16 28.50 ECF805 2.0 | GTIC 14.00 | PCF802 0.85 RL16 1.80 | XC24  1.50 4250A 79.50 | 6C5 280 | 589 280 | 3Ci7 040 | 5814A  3.23
DET18  28.50 ECF806 10.25 | GTICS/S PCF805 1.25 RPLI6 12,00 | XC25 ~ 0.30 4-400A 87.80 | 6C8G  1.50 T 1.35 | 3C18  1.48 | 5829WA 6.50
DET23 35.00 ECH3  2.50 13.00 | PCF806 1.00 RPY13 2,50 | XFW47  1.80 4C27 25.00 | 6C1 250 gg“G 1.38 | 30F5 0.95 | 5840 3.50
DET2: 39,00 | ECHde 2.00 | GTEi7sm 800 | PCFeos 1.28 | RPY43 250 | XFWs0  4.80 | 2500 | 6G18 280 | ool 138 P 100 | c8e2  11.00
DET25 22.00 | ECH3s 3.0 | GTRisow 1.00 | PCH200 1.50 RPYS2 ~ 2.50 | XGS5-500 22.50 4CBs 198 | 6CAs 498 | cSIGT 333 | FL2 138 | %87 1098
DF1 1.00 ECH42 130 | Gu20 as.00 | PCLe2 0.85 RR3-250 13.00 | XL1-5V  1.30 4CX250B 49.00 | 6CA7  3.50 GSL7G'!I'_ 085 | 3pFL12 0.5 | 5879 5.00
DFg2 0.60 ECH81 1.00 | Gxus 13.80 | PCL83  2.50 RR3-1250 XL628FT  7.80 4CX2508 6CBS  3.98 gsg;G :gg 30FL13 1.10 | 5886  13.95
DF96 1.25 ECH8l 1.00 [ GXU3 24.00 | PCL84 075 33.00 | XNP12  2.30 EIMAC £59.50 | 6086 1.98 | cao7 135 | orLis 125 | 5894 39.30
DF97 1.25 ECH84 1.00 | GXU50SS PCLE5  0.80 RS613  45.00 | XR1-1600A 4CX250BM 6CDEGA 4.50 e -g 30L1 0.45 | 5899 4.30
DH63 1.20 ECH2000 1.50 14.50 PCL8BS  0.85 RS685 54.95 49.50 78.00 | 6CF6 1.50 guaG :-‘5 30L15 0.60 5963 2.00
DH77  0.90 ECLB0 0.80 | Gvso1 1.50 | PCL80O 0.80 RSE88  52.15 | XR1-3200A 4CX250K 6CG7 225 | oUaa b 5: 30017 0.80 | 5965 2.25
DH79 0.6 ECL82 0.79 | Gvso2 1.80 PCLBOS  0.90 S6F17  5.95 79.50 EIMAC 95.00 | 6CH6  6.95 VeaT g 3PAMR  1.00 | 6005 1.88
DH149  2.00 ECL8T 0.5 | GZ30 2.50 PD500  3.50 S6F33  20.95 | XR1-6400A 4CX350A 98.00 | 6013 398 gsz :: 30P12 1.00 6012 16.00
DK9T  1.20 ECL83 250 | Gza1 2.0 | PD510 3.8 S1E2 38.00 149.50 4CX350F 79.50 | 6CL6  3.25 | gye i P18 0.60 | 602} 3.3
DK92  1.50 ECLss 074 | Gzs2 2.80 | PEN25 2.00 S30/2K  12.00 | ZM1020  8.00 4CX15008 6CLBA  2.00 | gxsqT 1.80 | P19 1.00 | 6057 3.75
DL35 2.50 ECL85 0.69 | Gz33 4.50 PEN40DD 2.50 $104/1K 10.00 | Y65 6.9 398.50 | 6CMs  1.80 | oyeary :.oo 30PL1  2.50 | 6058 3.95
DL&3 1.00 ECL8S 0.95 | GZis 280 | PEN4 3.00 $109/1K 13.00 | V503 23.00 aGs7 225 |ecmr 298 | EXG 100 | opL13 o080 | 6050 2.23
DL70 2.50 ECL8OS 0.69 G237 4.50 PEN45DD 3.00 5130 5.95 Y602 12.00 AGV7 2.25 | 6CS6 0.75 7aE a¥50 30PL14 178 6062 4.50
o3 2.80 EF22 280 | HAAgl .00 | PEN%  2.00 S130/f  5.95 | Y4070 130.00 4JC6A 2.95 | 6CS7 095 | 7a7 230 | 3iysea 580 | 063 2.00
o9t 1.50 EF37A 280 | HABC80 0.90 PEO5-25 39.50 $C1/800 S.00 | YD1100 75.00 452 75.00 | 6CW4  6.50 | 7ap - 33A/158M 6064 2.95
DLg2 1.25 EF39 150 | WBC 0.78 PEOS-40N $C1/1100 6.00 | Y.J1060 265.00 4KT6 1.50 | 6CY5 1.00 | AU7 1.75 19.50 | 6067 7.00
DLS3 1.10 EF40 4.50 | HBCo1 0.80 42,50 $C1/1200 8.00 | YLI00O  9.50 4X150A 38.00 | 6CY7  2.98 | 7o ¥ 1.80 | 355 4.50 | 6072 4.20
DL94 2.80 EF42 3.50 | HFg 0.75 PFL200  ©.95 SC1/1300 6.00 | YL1020 42.50 5A/102D 9.50 | 606 250 | 5 € 3.50 | 35(8GT 2.00 | 6080 7.95
DL9% 2.50 EF50 2.50 | HFo4 1.50 pL21 2.50 SC1/2000 9.00 | YL1030 59.30 5A152M 9.00 | 6DC6  2.98 797 2.80 | 35w4 070 | 6132 10.00
DLS10 13.50 | EFs5  4.95 | Hkeo 1,08 | PL36  1.75 [ SD600OM YL1060 98.00 | aig3 10.00 | 6DJ8 095 | sco 2.50 | 3573  1.85 | 6146B  9.50
DLS16  10.00 EF70 120 | HL2K 498 PL38 1.80 45.00 | YL1070 195.00 SA170K  6.23 | 6DK6 150 | 7 2.80 | 3347 4.30 | 6155  72.00
oo ‘980 | EFn VES | MK L 493 | PLar 072 | SPeB 495 | YLUOTI 19500 | 5io06k 1000 | 6005 695 | rvy 380 | sokpe 380 | 6156 72.00
DM160  4.50 EF72 120 | Hiso o070 | PL8IA 072 SP41  5.00 | YL1200 59.50 5A-180M .00 | 6DQ6B  2.50 | 7y, 418 | @2 6.98 | 6668 6.50
DYs1 1.50 EF73 1.00 | HL92 1.50 PL82 0.80 SP42 3.00 | Z77 1.20 1AMS 415 | 6DW4 218 B‘ 2.50 | 47 6.00 | 6887 9.50
DY86/87 0.75 EF80  0.55 | H133DD 3.80 | PL83 052 $S50t  38.00 | Z303C  9.00 SAM8 218 | sEAs a9 | 5810 230 | s0a5 1.50 | 6080 7.95
Veor oms | EFS) $33 | pivoD 330 | gt 078 | STt 150 | 239 900 | Jang 120 | 6EA7 250 | Sog° 385 [0 095 | eUS0wa 9.0
ESICF 1100 | EF8S  0.50 | Hyso 1,00 | PL88  1.00 | STV280140 Z5058  13.00 | Sape 200 | 6EA8 280 | oo 2.50 | 50CD6G 115 | 609  85.50
ESOF 18.30 | EFSs  2.25 | HvR2 300 | PLOS 208 11.95 | 250M 400 f iU, 180 |eems 175 | 2297 198 | soews 180 | 6132 10.00
ESL  28.00 | EFSsMutlard K316 8800 | PL02  1.00 STV280/80 Z52IM  8.00 | Spiiom 10,00 | 6EMs 2,50 | sonh 839 1sky 200 | 613 280
E8ICC 318 450 | KRe/3 48.00 | PL345 1250 1008 | Z700U  3.00 | Spocmtas0 | semr 280 | SAl T30 1s3cG 1500 | 6146B  9.93
ESIL  12.00 EF89 180 | k18C 700 | PLS500  0.95 Sud2 493 | Z749 0.60 5B-255M 19.30 | 6EU7  €1.98 | Sond 1.80 | 60Bs 1.00 | 6155  72.00
ES2CC 450 | EF9T  1.95 | Krasc 3so | PLso  t.do | TB25/300 2759 19.95 | cpssM 19.50 | 6EUB .73 | o0, aag | 90JY6 296 | 6ise  72.00
EB3CC  4.50 EF92 2.15 | KT36 200 | PL504  1.18 8s. 28000 3.00 38/256M 15.00 | 6EV7  2.98 | 100 250 | 6iSPT 450 | 6157 2.50
ESIF  5.50 | EF93  0.98 | Krea 400 | PLSOB  1.75 TB2300 45.00 | Z803U 18.98 | p oM 1800 | GEW7 480 | lonks  Gae | 758! 380 | 6 8.45
E86C 9.50 EF94 0.95 KTas 4.00 PL50S  4.85 TB3/2000 29007  9.50 5B.258M 14.50 | 6EWS 1.80 10& 6 1.95 | 750 2.50 6211 2.50
ESSC  7.95 | EF%5  1.95 | KT61  5.00 | PLS19 495 5.00 | ZA000 1280 |  5c5  125.00 | 6F1 200 | 10R14  2.80 | g3 8.50 | 6267 2.25
€88GC 3.80 | EF97  0.90 | KTes 200 | PL8G2T 3.850 TBL-2-300 ZA1001 150 | 5oiGe  8.80 | 6F5 a9s | 19P18 070 s 9,00 | 6550AGE
E88CC EFS8  0.90 | KT66/CV1075 PLEZ  2.95 275.00 | ZA1002 180 | 5piGy 498 | 6F7 ss0 | OLD12 083 |84 .00 10.95
Siemans EF183  0.85 special yellow PL5557 29.50 TBL2-500 ZC1040 8.00 5T4 8.98 | 6F6G 200 | |} 88.00 | gsaq 8.50 6550RCA 15.00
EBSCCO1  Mul- EF184  0.88 | gsss pot19.50 PL5727 2.50 395.00 | ZM1005 8.00 504G 2.95 |“6F12 180 | 1246 3.95 | 52 2.50 | 6350 3.50
lard 8.95 EF730 1.80 KT66 USA 9.98 PY32 0.60 TDO310E 40.00 ZM1020 B8.95 5U4GB  3.80 | 6F13 3.00 12AD6 1.50 OAV 15.00 6688 8.50
Special 8.95 | EF73a1  3.80 | KT77  Golg | PY33 050 TD0310 35.00 | ZMi021 8.00 | 5yiG  1.50 | 6F14 100 | 12AG8  1.50 | 92 19.80 | 870  11.50
ESOCC 795 | EF7%2 350 | Lion 1098 | PY81 070 TD03 10D ZM1023 798 | Syagr  yes | er17 278 | 12ALS 190 L s2av 41500 | ces7 9.50
E9F  7.08 | EFB0C  11.00 | w11  7.00 | PYS2 070 40. ZM1041 14.00 | 57537  1s0 | eF2r 280 | 12AT6 125 [ gsa1 @30 | 6673 4.80
E9IH 450 | EFB0SS 13.30 | KTsausa PY83  0.70 TDO310F 40.00 | ZM1082 9.00 | g0tz 070 | eF2a 080 | 1AV, . 318 | wosct 180 | 70255 .93
E92CC  3.98 EF812  0.65 0.8 PY88 0.66 TD1-100A ZM108¢4 10.00 6A203K 9.00 | 6F24 125 | 12AT7WA 2.50 | 15082 6.30 7189 3.50
E99F 6.99 EFL200 1.50 | KT8s Gold PYS00A 1.95 28.00 | ZM1177 9.00 6A7 495 | 6F25 428 | 12AU8 183 | 45000 2,80 7199 7.50
E130L  18.50 EH0 072 | Lion 18.95 PYSO0  0.79 TD3-12 400 | ZM1202 85.00 BABG 1.50 | 6F28 128 ) 12AU7 065 | 150c4 2,18 723 17.50
E180CC  9.50 EK90  9.95 | kTwer 280 | PYsol 079 TP25 1.0 | ZM1263  4.00 6AC7T 2,00 | 6F32 125 | 12AV6  1.93 | 4as7 180 | 7247 495
E182CC  9.00 EL32  0.95 | KTwe2z 280 | OB3-300 72.00 TsP4  7.00 | ZMi612  3.00 SAF4A  2.80 | 6F33 1700 | 12AX7 083 | o74n 1500 | 7360  13.50
EW80F  6.50 EL33 5.00 | KTwes 200 | 0B5-1750 ™ 1.50 | 1A3 4.50 6AGS  1.80 | 6FH8 12,80 | [2AX7S 7.93 3 507 500 | 7527 88.00
E186F  8.50 EL34 2.80 | KTz63 2.80 139.50 TT21  45.00 | 1ACE 1.50 6AG? 198 | 6G6G  5.80 | IZAX7TWA 2.50 | 558a  15.00 7586 15.00
E188CC  7.50 EL34 Mul- | L1022K .98 QBL5-3500 TT22 4500 | 1B3GT  1.98 8AH6  2.50 6GHBA o080 [2AY7 395 " 558a  17.50 7591A  6.50
E280F  19.50 1ard/Phitiips L120/2K 12.00 595.00 TT100 69.00 | 1822  10.00 6AJ4 200  gaks  1.50  oaaih 193 waa 1098 | 7868 8.95
E283CC 12.00 4.50 LB7-20 98.00 QEO3-10 4.95 TTR-31MR 1B27  85.00 . 17844 480 545 800 7815 72.95
E288CC 17.50 EL36 1.95 Ls9B .95 QE08-200 .00 | 1B35A 45.00 0 Mon-T S
ESSL 42.00 EL37 9.00 | M502A 80.00 145.00 TY2:125A 1C5G6T  2.50 pen Mon-Thurs 9 00am.-5.30pm
EBIOF  28.00 EL38 475 Msa7Al (6000 QF40  65.00 1FD1 2.50 ++ SPECIAL OFFERS » Fri.900am-500pm
E1148  1.00 ELat 2180 || MaTaal 8500 oP25  1.00 TY4-400 85.00 | 1G3GT 2.80 | MONOAMPLIFIER €100 | , 24 HOUR ANSWERPHONE SERVICE
EA50 1.00 EL42 2.00 MB079 8.00 QQEO2/5 TY8-600W 1K3IGT  2.80 | Approx 2 watt output mono amplifier uses !
EA52  35.00 EL81 6.95 | Mmss2 7.0 — m; :ﬁ m gﬂml;r TBAB20M IC power §-|2$/D°% ACCESS & BARCLAYCARD PHONE
EAT6 1.95 L82 X Y QQEO03-12 50 - 1
EAT9 1.95 Eng 33 mggg? ggg 3 375.00 P28 28.00 | Complete compact AM tuner with builtin ORDERS WELCOME
EAAS!  0.60 EL84 0.95 M809%6  3.00 QQE03-20 1820 2,78 INSGT  2.80 | ferrite rod aerial requires only external UK ORDERS P&P £1.00
EABCB0 0.70 ELS8S 4.50 MB098 5:50 as. u1g 11.98 1P28 25.00 | connections to 9VDC power supply and PLEASE ADD 15% VAT
EACI1  2.50 EL86 1.75 | MB0s9  5.00 QQE06/40 u24 2.00 | IRS 1.20 | amphtier £ fhord I
EAF42  1.20 ELSO 215 | Msloo 5850 45 uz2s 090 | 1s2 0,55 | 9VPOWERSUPPLY ¢100 | EXport order welcome carriage at cost
EAFB01  2.00 EL91 6.00 | MB136  7.00 QQvo2-6 uz6é 0.90 | 1S5 0.70 Plugs directly into 2 pin socket Please send your enquiries for special
EBM 180 | Elgs 175 | MB1Y  7.88 1950 | U 9.00 § 178 L A e uotations for large quantit
EB41 3.98 EL153 1243 | Msis1  6.80 QQVO3-10 Mul- Ud1 698 | 1us 1.00 % SPECIAL OFFER w q ge quantity
EB9Y 0.85 " MB162 5.50 lard 18.00 Uso 2.00 1X28 1.40 PCB BOARD ASSEMBLIES CALLERS WELCOME
EBC33 2.50 " QQV03-10 5.0 us2 3.00 1Z2 8.95

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



Andy Emmerson G8PTH puts you in the picture

he exhibition season is with us again

anditis atthese eventsthat | seemto
pick up some of the best gossip and
information for writing this column.
Certainly, it is on the BATC stand that
people grab me by the throatand askwhy
| don't print more slow-scan news. The
answer is always the same —because you
don’'t write any! So please let me have
some more details of the SSTV scene
(assuming there still is one!). OK, that's
my little joke over, so on we go to the
serious stuff.

Firstthe good news. As | said lasttime,
the BATC could not afford the RSGB's
rates for a stand at its Nationa! Amateur
Radio Exhibition held around Easter
time at Birmingham’s National Exhibi-

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

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

Austria

Germany

DBONK (JN39TE) 1252.2 in, 1285.5 out
DBOYQ (JN69CQ) 1252.5 in, 1285.5 out
DBOPA (JN68OW) 2322 in, 2405 out

DBOIV (JN58JH) 2395 FM in, 1275 FM out

Great Britain

Luxembourg

Netherlands

All frequencies are in MHz

REPEATER LIST

OES5XLL (JN67CC) 434.25 AM in, 1280 AM out

DBOTT (JO31SK) 1242.5 AM/1275 FM in, 434.25 AM/2334.5 FM out
DBOTW (JO42GA) 1241.25 AM in, 434.25 AM out

DBOKO (JO30JX) 434.25 AM in, 1280 AM out

DB0QJ (JO40CW) 1246.5 FM in, 434.25 AM out

DBOCD (JO31MO) 1270 FM in, 434 AM out

DBOBM (JO30EW) 434.25 AM in, 1285.5 AM out

DBODN (JN57JQ) 434.25 AM/2343 FM in, 1285.5 AM out
DBODP (JO43JC) 434.25 AM in, 1285.5 AM out

DBOFS (JO43X0) 433 AM/1252.5 AM in, 1285.5 AM out
DBOQP (JN68HI) 434.25 AM in, 1285.5 AM out

DBONC (JO43AE) 434.25 AM/1242.5 AM in, 1278.5 AM out
DBORV (JN37TO) 434.25 AM/2335 FM in, 1285.5 FM out
DBONL (JO320H) 12525 AM in, 434.4 AM/1278.5 FM out
DBOEL (JO41Al) 1252.5 AM in, 434.25 AM/1278.5 FM out
DBOTS (JO42AE) 1245.7 FM in, 2372 FM out
.DBOGY (JN47RR) 2343 FM in, 1285.5 AM out

DBOLO (JO33RF) 434.25 AM/1242.5 AM in, 2335 FM out
DBOTV (JO40FF) 1252.5 in, 1285.5 out (planned)

DBONF (JN69IH) 434.25 AM in, 1285.5 AM out

DBORG (J044SQ) 434.25 AM in, 1285.5 AM out

DBO0JJ (JN48DS) 1285.5 in and out (store and forward repeater)

DBOOV (JO43FM) 2335 FM in, 1285.5 AM out
DBOTY (JO40BC) 1247.75 FM in, 2405.5 FM out

GB3CT (I090WX) 1249 FM in, 1318.5 FM out (Crawley)
GB3GV (10921Q) 1249 FM in, 1318.5 FM out (Markfield)
GB3TV (I091RU) 1249 FM in, 1318.5 FM out (Dunstable)
GB3UD (1083VC) 1249 FM in, 1318.5 FM out (Mow Cop)
GB3UT (1081UJ) 1276.5 AM in, 1311.5 AM out (Bath)
GB3VR (1081LD) 1249 FM in, 1318.5 FM out (Brighton)

LXOATV (JN32AL) 1252.5 FM in, 434.25 AM out

PIBATR (JO31JW) 1252 FM in, 1285.5 AM out
PIBEHV (JO21TH) 434.25 AM in, 1252 FM out

QRO on 24

At the Sandown Park VHF Convention,
the ATV stand (run admirably by the
Home Counties ATV Group) turnedintoa
meeting place and talking shop for the
video fraternity. Mike GBLES brought
with him his latest ‘baby’, a high power
PAfor24cm. Thiswasvery muchaDIY job
—even the tracks on the PCB were cut by
hand with a Stanley knife — but the result
was a 40 watt solid-state amplifier at a
cost much lower than the commercial
unit mentioned last month.

Mike has used two of the new
Mitsubishi SC-1040 hybrid ‘black brick’
modules in a parallel configuration. This
achieves 32 watts output for 2 watts in or
40 watts with an input of 4 watts— not bad
for solid-state. In fact, this is comparablie
with a single 2C39 valve amplifier, with
far less constructional work involved.

You need an 8 amp power supply, but
that is not so difficult to arrange. Mike
indicated that a very good heatsink is
required, together with protection
againstovervoltage, bad SWR and lack of
output load. All this is achieved in his
design and we hope he will write up the
whole project.

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

On (and off) the air

Dave Crump G8GKQ says Swaffham,
where he lives, is a bit of an ATV desert,
but he tries to maintain a sked on 70cm
every week with south London. Most
weeks they get a picture through, with
just 10 watts peak sync power at each
end. Nick Harrold G4IMO is noton the air
at the moment because the wind ‘did for’
his antenna mast. Until the insurance
loss adjuster comes to inspect the
damage he cannot do much from home.

He has been trying low power 24cm
mobile TV with an F3YX-type outfit.
Despite the low power level (about halfa
watt) results were distinctly encourag-
ing. Martello has, incidentally, moved to
the north side of the River Crouch, and is
causing a little aggro on 24 from time to
time. According to G4HCL, and he should
know, the Cambridge television repeater
has already been finished and potential
users await the big day with baited
breath (especially if they get the kilowatt
ERP they want!).

Finally, aquery from Jerry G4GGL, who
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hails from Aldershot. He bought one of
the Saba SECAM-PAL transcoder mod-
ules from Garex at one of the rallies.
These assemblies were intended to fit in
PAL television receivers and make them
dual standard, but Jerry would like to
build the module into a stand alone unit.
Has anyone achieved this, and ifso, how?

BATC and EARWIG

May 3rd saw this year’'s BATC Conven-
tion at Crick, probably the biggest and
best ever. If you didn't manage to visit
this show, it's a shame because you
missed a grand event. Fifty trade tables
were provided in a large marquee, while
other exhibitors took up station in the
main hotel building. A novelty was a five
table-long bring-and-buy stall, run in aid
of the new Rugby TV repeater. This
seemed to be extremely popular and
many bargains were tobe had-1{amsure
it will re-appear next year.

The Hamer-Smith consortium had an
enlarged display of DX-TV goodies,

including a new video guide to identify-
ing the various modes which give

abnormal propagation of TV. For
devotees of 405 lines there was a
fascinating demonstration of old

cameras and monitors, giving some
cracking good pictures. Many other
traders had new items to show, as did the
ever-resourceful Worthing and Bristol
repeater groups. The BATC sales stand
did a roaring trade, particularly in some
surplus professional video gear.

Coincident with the BATC’s conven-
tion, but no coincidence, was the second
annual meeting of the European ATV
Working Group, familiarly known as
EARWIG.

Everyone made a special effort to get
to Crick and a total of 17 foreign visitors
made the journey. Countries repre-
sented were France, Germany, Belgium,
the Netherlands, Switzerland and lItaly.
Only our Austrian representative was
unable to attend.

Considerable progress was reported

in the international co-ordination of ATV
operations, particularly in the field of
contests and bandplans. From next year,
the annualinternational ATV contest will
be officially recognised and adopted by
the 1ARU, and the national British ATV
contests will be arranged to coincide
with similar contests on the Continent,
which are already co-ordinated. Ger-
many and Switzerland are the only other
European countries with ATV clubs, so it
was with some pleasure that we heard
F3YX~'the Pope of ATV’ as one delegate
called him -~ announce that a French
society for ATV was being formed.

Repeater list

As | write this column we are in the
middle of a mini-heatwave, with some
openings to match. We have had an
excellent spring this year, albeit late, so
perhaps we’ll get some more tropo lifts
(noharminbeing optimistic!). Thatbeing
the case the repeater list included here
may come in handy.

his month's article, as previewed, is

devoted to new trade items. It is
some time since we had some new
goodies to talk about, but here is a
bumper bunch of offerings from the two
leading suppliers, Telecomms and
Selectronic.

Masthead power

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

What you would need is a combined
masthead power amplifier (PA) and
preamplifier, and indeed there used to
be suchaproducton the market, made by
Crestbyte. In fact, | had a review of the
device ready for this column, but the
product was withdrawn from the market.
In some ways that was no bad thing, for
while the power amplifier was excellent,
the preamplifier side was in need of
improvement. Now, however, there is a
new model.

Known as the Nevada model HL910R, it
is supplied by Telecomms of Portsmouth
and costs £199. It is made by Tokyo Hi-
Power, who make some of the best
preamplifiers for 934MHz, and the new
unitapparently improves on the perform-
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Andy Emmerson GO9BUP

ance of these (which | considered fine)
with a substantially lower noise figure.
Gain is approximately 20dB, which is
about 5dB more than necessary.

On the transmit side the HL910R
incorporates an 8 watt power amplifier,
which needs 3 watts to drive it to full
output - obviously you'll need to feed
13.8 volts up to it as well, otherwise it is
just bypassed.

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

On the receive side the preamplifier
will help. The device is provided with a
remote control switch enabling either

preamplifier or PA to be switched off
independently of one another. The
HL910R draws between 2 and 5 amps on
transmit and flea power on receive. Mike
Devereux of Telecomms says the unit
was produced in response to the demand
from many users who wanted to have the
full legal power available at the antenna.

I have notyet had one to test butwhen |
did try the previous Crestbyte model |
found the idea to be very satisfactory. As
| said earlier, the performance of the
current manufacturer’s preamplifiers is
first rate, and their amateur equipment is
highly regarded too. | therefore expect
this product to be a winner. Whilst | am
not sure of its status in relation to type
approval regulations, it is clearly not in
breach of the spirit of those regulations
and is therefore not likely to upset
anybody.

The Nevada range has also been
enhanced by a new antenna, the PA15
high-gain collinear, priced at £79. This is
manufactured by Maspro to a high
standard and has a gain of 12dBi. This
antenna is not the same as the PA15sold
by Selectronic incidentally; the code just
means Personal (radio) Antenna with 15
elements, and several Japanese manu-
facturers end up with (predictably)
similar designations for their products.

You can get more information on all
Nevada products from Telecomms at 189
London Road, North End, Portsmouth
PO2 9AE or by ringing (0705) 662145. Or
better still send £2 for their new
catalogue (with £2 worth of vouchers).

Essex extras

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

Nevada’s new masthead power amplifier/pre-
amp and remote control switch. Note the hefty
heatsink for the PA and the partial shielding for
the connectors.

A good amount of Tandy's co-ax-seal 'Goop-
on-a-roll’ type will complete the water-proofing,
yet will be easy to unpeel at a later date

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

Also, the blocking capacitors and chokes
necessary at each end of the feeder
cable for separating the RF currents and
the dc powerinevitably interfere with the
transmitted power and cause some
losses. So now you know!

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

Sign-off

That’s it for this time: the offer stili
stands, if there are any technical points
you'd like cleared up, don’t hesitate to
drop me aline care of the Editor. And you
should have worked some DX during the
openings of early May, so let me have
your activity reports, distance records, in
fact all your comments and

letters.

NEXT ISSUE

Radio&_

Electr DI‘IICS

The communications and electronics magazine

DXER’S TONE CONTROL
R A Penfold presents an accurate and effective unit
to cut out some of the crackle

RADIO MODEM

K Wevill explains how to enable ASCII data to be transmitted and
received over the amateur bands

PLUS ALL THE USUAL FEATURES!

On sale 9 July

To be sure of your copy, why not take out a subscription?
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The Archer 780 SBC

The SDS ARCHER - The Z80 based single board

computer chosen by professionals and OEM users.

* Top quality board with 4 parallel and 2 serial ports,
counter-timers, power-fail interrupt, watchdog timer,
EPROM & battery backed RAM.

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

memory extension cards.
from £185 + VAT,

The Bowman 68000 SBC

The SDS BOWMAN - The 68000 based single board

computer for advanced high speed applications.

* Extended double Eurocard with 2 parallel & 2 serial
ports, battery backed CMOS RAM, EPROM, 2 couriter-
timers, watchdog timer, powerfail interrupt, & an
optional zero wait state half megabyte D-RAM.

* Extended width versions with on board power supply

and case.
from £295 + VAT.

Sherwood Datadystems [td

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

COMPUTER EQUIPMENT

Lowest cost brand new bargains

fPLESSEY Model T24 V22/V22 bis MODEMﬁ

Compact automatic modem featuring the latest

technology & the highest possible data rate over the

ordinary phone system. Offers:

*Both V22 & V22 bis compatibility

*1200/2400 Baud operation with auto bit rate
recognition

*Operates on both ordinary phone line {PSTN) or private
circuit (PC)

*Auto call & auto answer (V25 compatible)

*British Telecom approved

*Duplex operation allowing simultaneous transmission &
reception of data at 2400 Baud in both directions over
a single phone line £350.00

*Compact size: 9" x 9" x 2%"

*Local & remote test

{ ITT SCRIBE Ill WORD PROCESSING

(HITACHI Model 305S/SX 3" disc drives. with
SHUGART compatible interface (34 way edge
connector) & suitable for BBC with DFS, AMSTRAD
664/6128, TATUNG EINSTEIN & many ofhers. Wilt
usually replace 5%" drives directly. 250k (double density
unformatted) per side reversible; 40 track; standard
power connector for 12V & 5V; overall power
consumption typically 3.7W. Supplied BRAND NEW
with connector pin-out details etc. but uncased without
PSU. Data cables are available for AMSTRAD & BBC
{£7.50) and an installation pack including data & power
cables with instructions is available for the TATUNG
EINSTEIN (£12.00)

~"SCREEN/WORKSTATION — dual processor (16 bit

SYSTEM. Professional system originally selling at W

around £6000 without printer. Now offered with

software included & a variety of different options

available. This system is available from us ALL BRAND

NEW at the cost of current budget systems, but with

office-quality performance & features.

SOFTWARE INCLUDED:

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

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

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

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

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

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

*BASIC COMPILER

HARDWARE INCLUDED:

TI 9995 & Z80H) with 128k memory. 12" green
screen 25 x 80 character display with slow scrolling,
QUME printer interface

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

*DISC DRIVES — dual SHUGART 5%" DSDD drives
each 430k capacity formatted £290.00

OPTIONS:

*10mbyte MiniScribe WINCHESTER disc drive (£149)

*NEC Model 7700 55cps daisy wheel printer (€£390)

*128K additional memory with spelling check software

(€£35)

*Communications
hardware &
software (€49)

**COLOUR
LEAFLET

AVAlLABLy

( TOSHIBA Model T300 system (semi-compatible
with IBM PC). With 6mHz 8068 processor, 192KB RAM
(easily upgraded to 256KB}), single half-height 5%"
toppy disc drive (640KB), high resolution green display,
serial & parallel interfaces. Included are MS-DOS Ver. 2.
MICROSOFT T-BASIC, good manuals &

comprehensive diagnostic disc. Available options

include a colour monitor and memory extension,
BRAND NEW. £249.00
AS ABOVE, but with dual floppy disc drives. £295.00

TOSHIBA Model T100 CP/M system. With
64KB RAM, dual 500k (unformatted) 5%" floppy disc
drives, serial & parallel interfaces & MICROSOFT BASIC

in ROM. BRAND NEW. £149.00
(VICTOR SpeedPac 286 IBM PC N

ACCELERATOR. Half-wide 80288 accelerator card
for IBM PC or PCXT, VICTOR VPC, and compatibles.
Features 8KB cache memory & 7.2mHz 80286
processor. Offers AT/Personal System 2 performance for
a fraction of the cost. Runs up to 7.5 times faster.

matmos & COMPUTER APPRECIATION

£198.00,

CANON Model A-1300 twin 5'4" disc drives.
Cased BRAND NEW half height drives, DSDD,
80 track, 640KB per drive, SHUGART
compatible interlace. Without PSU per pair.
FUJITSU Model M2230AS 5Ys"
WINCHESTER disc drives. 6.66 MB capacity
(unformatted), 16/32 sectors, 320 éylinders, with ST506
interface. BRAND NEW. £75.00

VAT & CARRIAGE must be added (o all items. Carriage
is £3.00 + VAT for 3" disc drives; otherwise, please
enquire.

"£99.50

*All equipment offered here has been bought by us
as new surplus from manufacturers & OEMs; often
In large quantities. items offered are full-
specification equipment, but may not be the current
model. We alm to offer the best value avaliable
anywhere, and all items in this advertisement are
guaranteed for 6 months.

MATMOS Ltd., 1 Church Street, Cuckfieid, W.
Sussex RH17 5JZ. (0444) 414484/454377
COMPUTER APPRECIATION, 111 Northgate,
Canterbury, Kent CT1 1BH. (0227) 470512 TELEX
966134 COMPAP
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FLECTRONIZS

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

Problems are further compounded by
the inability of fixed wing aircraft to stop
in flight, aircraft cruising speeds which
vary from 100 knots for a small aircraft to
five times that speed for a large
passenger jet, and the fact that the
closing speed of two jet aircraft on
opposing courses may be so high as to
preciude avoiding action.

If such aircraft flew on uncontrolied,
random courses, the probability of
collision would be so high as to totally
prevent civil aviation. Over the years,
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Tower controllers at Vancouver International Airport

1. Air Traffic Control and
Communications

The first part of an occasional
series by

Brian Kendal, AMRAeS,
MRIN, G3GDU

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

Division of airspace
Airspace is divided into Flight Informa-
tion Regions (FIRs) which are desig-

nated areas under the jurisdiction of a

single Air Traffic Control Centre (ATCC).
Each FIR comprises two types of

airspace: controlled and uncontrolied.

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

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

In contrast, aircraft flying in controlled
airspace must proceed at the height,
track and speed designated by the air
traffic control authority who, in return,
ensure that the flight is expeditiously
performed whilst maintaining adequate
separation from other aircraft.

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

The route of the airway is defined by
VHF Omni-Range beacons (VOR), Dist-
ance Measuring Equipment (DME)
and/or Non-Directional Beacons (NDB)
along its length.

The confluence of several airways is
termed a Terminal Movement Area
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(TMA), through which aircraft are usually
directed under radar control.

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

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

Communications

At all times whilst flying in controlled
airspace, the aircrew are in direct radio
contact with the air traffic control
authority, usually on VHF AM.

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

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

The cost of providing the buildings and
masts for ground stations is high and
therefore for economic reasons a station
may well operate on a number of
channels simultaneously. To obviate the
need for a forest of aerials, equipment is
coupled to common aerials via high-Q
cavity resonators. By this means is it
frequently only necessary to provide
four aerials ~ main and standby, each for
transmitandreceive. These are normally
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wideband vertical dipoles mounted
above each other in order to minimise
interaction.

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

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

HF

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

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

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

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

VHF AM transmitter typically used in airports and on airways

coe

VHF/AM TRANSMITTER

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

Broadcast transmissions

In addition to direct air to ground
communications, there are a number of
broadcast transmissions on both HF and
VHF aeromobile bands.

These are of two types: Voimet and
ATIS. The former radiate essential
meteorological information foranumber
of airports within the service area of the
transmitter. This includes altimeter
pressure settings, visibility, tempera-
ture, cloud cover and forecast variations.

The ATIS (Aerodrome Terminal
Information Service) transmissions are
usually associated with a single airport
and provide such essential information
as runway in use, pressure settings,
equipment serviceability and any limita-
tions in airfield facilities (such as a
taxiway under repair, etc).

For many years the modulation for
these transmissions has been derived
from a number of prerecorded magnetic
tape loops operating in sequence and in
many parts of the world this system
survives.

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

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

The vocabulary software  was
developed by recording each word in
context in a typical sentence, cutting it
out by a computer working to an
accuracy of a few milliseconds and then
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fitting it by an iterative technique to
every other word with which it may be
associated.

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

A further advantage of this fully
automated system is that, compared with
manual systems which may need up to
fifteen minutes to decode and re-record
an incoming message, this system trans-
mits without delay and it is even possible
fortheamended broadcasttocommence
before the end of the incoming teleprin-
ter signal has been received by the
computer.

Theresultof thistechnique is uncanny,
for the author, who knows the person
who made the original recordings well,
still finds it is impossible to detect that
the transmission is other than a live
broadcast.

This Marconi System is now in use for

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

Company communications

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

Similarly, there are a number of HF
stations around the world which will
relay messages to companies or even
provide phone-patch facilities.

An example is the station at London’s
Heathrow Airport, operated by British
Airways, which claims that it can work
any HF equipped British Airways aircraft
in flight anywhere in the world at any
time.

All HF frequencies are heavily used by
many different ground stations, and
without special arrangements the air-
crew would find the constant back-

ground noise unacceptable. HF equip- -
ment is therefore equipped with
SELCAL.

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

Other frequencies

Despite over 700 frequencies being
available in the VHF aeromobile band,
still more are required on major airports,
for intermodulation and cross modula-
tion effects can make many unusable.
For this reason, the 450MHz FM band is
being increasingly used by the vast
number of ground personnel necessary
for the efficient operation of a modern
airport. Such users may include police,
customs, immigration, ground handling

agents, maintenance and a host of
others.
The direct voice communication

between an aircraft and the air traffic
contro! authority is possibly the most
important aid to the safe transit of
aircraft. Even so there are many other
elements in the system, which | will
describe in future articles.
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DATA FILE . . .

Ray Marston looks at more applications of the LM10 high performance
op-amp/voltage-reference IC.
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Fig 1 Functional diagram of the LM10

n last month’s edition of Data File we

looked at the basic details and simple
applications of the LM10, a unique
bipolar linear IC that is produced by
National Semiconductor Corporation
and houses a high performance op-amp
plus a precision 200mV band-gap voltage
reference and a 2-input buffer amplifier
in a single 8-pin TO5 package. To help
refresh the reader’'s memory, Figure 1
shows the functional diagram and pin
notations of the LM10.

in this month’s edition of ‘The File’ we
continue the LM10applications theme by
first looking at basic ways of using it in
the ‘shunt’ or 2-wire transmitter mode,
andthen going onto look atways of using
the device in astable multivibrator and
voltage regulator applications.

‘Transmitter’ circuits

The op-amp section of the LM10
features a number of unusual character-
istics, including an ability to operate over
avery wide range of supply voltages (1.1
voltsto 45 voltsin the case of the LM10C),
and a supply voltage signal rejection
ratio value of 96dB (meaning that 1 volit of
supply line causes only twenty micro-
volts of ripple to appear at the op-amp
output).

The combination of these two charac-
teristics enablesthe device to be usedin
a unique ‘shunt’ or ‘2-wire transmitter’
mode (briefly described last month), in
which the op-amp output is shorted
directly to the supply line terminal and
thus controls or modulates the circuit’s
supply line current, as shown in the ac
amplifier circuit of Figure 2.

To understand the operation of the
Figure 2circuit, compare itwith the LM10
functional diagram of Figure 1 and note
the following points. The actual op-amp
(using input pins 2and 3 and output pin 6)
is wired in the non-inverting mode, with
its signai-voltage gain (‘A’) determined
by the ratios of R1 and R2. The input
signal is ac coupled to the non-inverting
terminal (pin 3) of the op-amp, whichisdc

Vref =200mV
Vout= 0V when Vin < Vref
= Vsupply when Vin > Vref

—n

<
£}

Vu.ﬂlOOmV) J

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

Q—

—0

. ﬂJﬂov:

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

R+ A2
Vref = IOOMV( A2 )
Vout = 0V when Vin € Vref
=Vsupply when Vin > Vref
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Fig 4 General purpose voltage comparator
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Vout =11V when Vin < Vref
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Vout |n> rof
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Fig § Shunt-connected voltage comparator

biased (via R3) with a voltage taken from
the pin 1 output terminal of the internal
reference amplifier. This bias voltage
has a value determined by the ratios of
R4 and R5 and provides the op-amp with
an output offset bias voltage (V0) that is
‘A’ times greater than the basic bias
voltage.

In practice, the Figure 2 component

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

The mostimportant thing to note about
the Figure 2circuit is that its pin 6 output

JULY 1987
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Vref Yout
=200mv

Re, R2

ov

Fig 6 Basic resistance comparator for circuit

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

Comparator circuits

The fact that the LM10 incorporates
both a precision voltage reference and
high performance op-amp enables the
device to be used in a variety of
conventional and shunt-connected vol-
tage comparator applications. Figures 3
to 7 show examples of some basic
circuits of these types.

VYout = OV when R4 -~ K3

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

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

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

+ve

-0
Gate high=0Osc off, out =0V

nt Gate open or low = Osciliator on
10k
i v
1 VAV
10n 100k
D1 Ré 2 \
Gate = 7
input 56k \5
LM10C >
4
3.
R3 ! Re
100k 100k
Qut
n2
10k
/
P

how

Fig 10 An alternative version of the gated astable

]
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= Vsupply when R4 D>R: ™w
[ ] Veut = 11V when R4<RS
= Veupply when
Re
]R3 "t Veut >.3
R
2
R4
i -0

/71770V

Fig 7 Shunt-connected resistance comparator

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

2-wire transmitter mode

Figure 5 shows how the circuit can be
wired in the shunt of ‘2-wire transmitter’
mode, so that an input voltage can be
easily monitored from a remote point.

Figure 6 shows how the LM10 can be
used as a precision resistance compara-
tor, in which the output switches high
when the R4 value exceeds that of R3
(which can range from about 100 ohms to
10 megohms). Here, the R1to R4 network
is wired as a Wheatstone bridge that is
powered via the precision 200mV ‘refer-
ence' output of pin 1, and the R1-R2
junction is taken to the op-amp’s
inverting input terminal and the R3-R4

+ve (D21V)

Vout
- 1Iook 200mV to 20V
et volts 0-20mA
—0

v

Fig 11 Precision 200mV-20V voltage regulator
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Fig 8 Basic astable multivibrator with i
typical component values Fig 9 Gated astable
i . . . ) . . L multivibrator (above)
junction is taken to its non-inverting using it in the astable multivibrator or
input terminal to give the necessary square-wave generator mode.
‘comparator’ action. Note that the Figure 8 shows the basic astable +ve (>22v) _
sensitivity of this circuit can be circuit, which is a fairly simple develop- o
increased by raising the reference ment of the standard ‘dual supply’ op-

voltage above the basic 200mV value, but
that the total output current of the
reference must notbe allowed to exceed
3mA.

Finally, Figure 7 shows how the above
comparator can be wired in the shunt or
‘2-wire transmitter’ mode; note in this
case that the reference voltage should
not exceed 1 volt. Also note that in
practice R4 (or R3) may take the formof a

amp astable, with R1 and R2 acting as a
potential divider that sets the ‘common’
point of the R3-R4 divider and C1-R5
timing networks at half-supply volts.
Because of the poor slew-rate character-
istics of the LM10 the circuit gives a
rather poor square wave output, with
typical rise and fall times of about 80us
when used with a 6 volt supply. The
circuitis, nevertheless, very useful in low

thermistor, a light-dependent resistor frequency applications (upto acoupleof L®Y1g =‘f;o., Vout
(LDR) or some other type of resistive kHz) as a simple alarm tone generator or e 0-~20v
transducer, thus enabling this circuittc  LED flasher, etc.

remote-monitor temperature or light Figures 9and 10 show ailternative ways l
levels, etc. of gating the above astable on and off via —4

B

Fig 12 Precision 0-20V
regulator with boosted

an external control signal.

Note that gate resistor R6 must have a
value that is small relative to the
R5 timing resistor. We'll be showing

Astable circuits
The LM10 can be used in a variety of
waveform generating applications, and

Figures 8to 10show some simple ways of  practical applications of these output
c
+:.(>5-2V’ _’}— —0 +ve(>7V)
C1 10n 10n
___.{ |_. )]
R
100k
Tt
8 283088
i R2 & N T
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& !VV,O;SZOMA ™" 1006 T 0-5v
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b ov hov
Fig 13 Precision 5 volt reference Fig 14 Precision 0-5 volt regulator
generator
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Fig 17 A 5 voit shunt regulator

circuits in a future edition of ‘The File".

Voltage regulator circuits

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

Figure 11 shows the circuit of a simple
{low power (up to 20mA output) precision
200mV to 20V voltage regulator. Here, R1
and RV1 are used to generate precision
200mV to 20V reference voltage fed
directly to the non-inverting input termi-
nal (pin 3) of the op-amp, which is
configured as a unity-gain voltage
follower and boosts the available output
current to about 20mA.

Figure 12 shows how the above circuit
can be modified so thatits output voltage
can be varied all the way down to zero

" —j"v.,.n- -200mv (A1)

—vel—12:8t0— 18V}

Fig 18 A 12 volt negative volt regulator

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

An alternative approach to regulator
design is shown in Figures 13 and 14, in
which the op-amp is configured asa non-
inverting x25 amplifier. In the Figure 13
circuit the op-amp input is taken directly
from the fixed 200mV reference, to give
an unbuffered 5 volt output.

In the Figure 14circuit the inputis fully
variable from zero to 200mV via RV1 and
the availabie output current is boosted
via Tr1, thus giving a high current0to 5
volt output.

Figures 15 and 16 show how the LM10
can be used in the ‘floating’ mode (in
which pin 7 operates at less than the full
supply voltage value and pin 4 operates

in the shunt mode, with load resistor R3,
and that only a few volts are developed
across the LM10 itself.

In Figure 15 the volt drop is limited to
less than 2 volts by the series-connected
base emitter junctions of Tr1 to Tr3; in
Figure 16 the drop is limited to a similar
value via D3-D4 and the Tr1 base-emitter
junction.

Finally,to complete this edition of Data
File, Figure 17shows asimple example of
the use of the LM10 as a low current (up
to 20mA) shunt-type 5 volt regulator, and
Figure 18shows how the IC can be made
to act as a negative voltage regulator. In
the latter case Tr1 is configured as a
constant-current generator in which a
precision 200mV is developed across R2,
thus causing R1to pass afixed current of
200nA and thus generate a reference
voltage of —12 volts on input pin 3 of the
op-amp, which is wired as a unity-gain
voltage follower.

volts and its output current can be at above the zero voits value), to In next month’s edition of Data File
boosted to several hundred milliamps. generate high output voltages. Note in  we'll look at a further selection of LM10
Here, R1-R2 generate a fixed 20 volts on  both of these circuits that the IC is used  application circuits.
28 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1987



TEL.

'AKD

Still going strong in its 4th year at the
original price. How do we do it?
WAVEMETER £24.95

i Y Our Waveabsorption meter for
S 2 Mire transmitters meets h-

[r )
Wi S |
Risillin] T
‘0——J -»-’j}- (O l_] censing  r'grmnls  range

l' 400 Wi oo -l ! Il 120Mhz 10 450Mhz, very sensi-
tive, can also be used as field

strength meter within s range. Requires PP3 type battery {not

WA1

0438 351710

HFC1 :“E' CONVERTER

Unit 5

Parsons Green Estate
Boulton Road
Stevenage

Herts SG1 4QG

WE MOVED!!

£49.00

= \‘if-' For the FRG 9600965 our new

BISEIPIHF Converter, connects to the

vl aenal socket, and powered di-

RZROEBINL  rect from the 8 Voh o/p of the

FRG 4600. Tune from 100, 1Mhz

to 160Mhz, gives tuning range of 100Khz to 60Mhz, uses double
balanced mixer, with low pass filter on inpul

GPA1

MAIL ORDER DEPT. i

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

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

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

PRE-AMP

2 Mue RF Pre-amp using
BF961 dual gatc FET 18 db
gain: Low noise, 2Mhz Band-
width SO 233 termination 25
watts through power. Failsale
swilchin?, can be left in line when not required, auto RF sensing
even at 4 watt, can be factory tuned between 28-170Mha.

A range of UHF notch filters (for inner only) stocked at the following
frequencies: 435MHz {70cms) channe! 36 (lor radar blips), 8B46MHz
(RAF Bouimer interference} can be factory tuned from 420MHz 1o
890MHz. £6.75 each
To order quote RBFV/ lallowed by type.

HPF1
Low insertion loss high pass filter with capacitive braid breaker for
use with UHF TV, VIOEO & PRE-AMPS. £6.75 each

HPFS

High pass filter with wansformer braid breaker. better performance
than HPF1 but the nsertion loss is a lile higher, 1-2db best for
severe problems for UHF only £7.00 each

A range of notch fitters specifically tuned for the irequency of
inteclerence on inner and outer bandwidth >IMhz (2Mhz above
100Mh2). VERY LOW INSERTION LOSS TYPICALLY <05db. Stocked
for the laliowing frequencies: 14Mhz, 21Mhz, 27.5Mhz {CB), 20Mhz,
50Mhz, 71Mhz, 145Mhz. Also spot tuned at any frequency to
300Mhgz. £6.75 each
To order quote TNF2/ and the frequency.
881

Transtormer braid breaker >25db at 30Mhz, ofien used with other
lilters in our range for very severe interference. Ideat at the input of
VCR and PRE-AMPS. £6.75 each

supplied).  Can be supplied with BNC termination for other scanners % * Can also be tuncd for 6-4 mirs w
A SELECTION OF OUR MOST POPULAR FILTERS {SEND SAE FOR FULL RANGE DATA SHEET)
RBF1 TNF2 IDEAL FOR CLUBS OR EMC GROUPS FOR

EVALUATION OF INDIVIDUAL
SITUATIONS

DK1 FILTER KIT

Kit of aMl fifters in our range (11 in all} except for RBFI/BAEMNL.
£41.70

WE ALSO STOCK TORROID RINGS (v £2.50 PER PAIR.

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

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

ALL OUR PROOUCTS CARRY THE USUAL 2 YEAR GUARANTEE

ALSO AVAILABLE FROM LEADING _]
AMATEUR RADIO DEALERS

* EMC PROBLEMS «

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

VAT, POSTAGE & PACKING
L Props: R T & V E L Vagstaffe

Technical Adviser:

John Arastrong )

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

100 off per value - 75p, even hundreds per value totalling 1000...
Metal Film resistors %W 10R to 1TMO 5% E12 series - 2p, 1% E24 series.
Mixed metal/carbon film resistors %W E24 series 1RO to 10MO......... 5
1watt mixed metal/Carbon Film 5% E12 series 4R7 to 10 Megohms .................. 5p
Linear Carbon presets 100MW @ VsW 100R to 4M7
Mi polyeste pacitors 250V working for vertical mounting

-01,.015,.022, .033, .047, .068-4P. 0.1-5P. 0.15,0.22,0.33 & 0.47-6P ..o 6p

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p - 3p. 0110 .068 - 4p. 0.1 5p. 0.12 & 0.15

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

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

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf—3p. 1000 pf to 10,000 pf - 4p. 12,000 pf....
741 Op Amp - 20p. 555 Timer ..........
cmos 4001 -20p. 4011—22p. 4017 ...

ALUMINIUM ELECTROLYTICS (Mfds/Volts)
1/50, 2.2/50, 4.7/50, 10/25, 10/50 .......
22/18, 22/25, 22/50, 47/18, 47/25, 47/
100/16, 100/25 7p; 100/50 12p; 100/100
220/16 8p, 220/25, 220/50 10p; 470/186,

1000/25 25p; 1000/35, 2200/25 35p; 4700/25 ...

Submin, tantalum bead electrolytics {Mtds/Volts)
0.1/35,0.22/35, 0.47/35, 1.0/35, 3.3/16, 4.7/16...
2.2/35,4.7/25,4.7/35,6.8/16 15p; 10/16, 22/6 ...
33/10, 47/6, 22/16 30p; 47/10 35p; 47/16 60p; 47/35.

DIODES (piv/amps)
75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA QA91.......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM1 5p. 100/1A bridge...... -
400/1A 1N4004 5p. 1250/1A BY 127 10p. 30/45mA OAS0 6p. 30/15A QA47 .
Zener diodes E24 series 3V3 to 33V 400 mW —8p. 1 watt ...
Battery snaps for PP3—6p for PP9...........ccoocovvovveveer
L.E.D's3mm. & 5m.m. Red, Green, Yellow-10p. Grommets 3mm
Red. flashing L.E.D.'s require 5V supply only....
Mains indicator neons with 220K resistor

High speed pc drills 0.8,1.0,1.3, 1.5, 2.0m — 25p. Machines 12V dc ......
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs ..
AA/HP7 Nicad rechargeable cells 80p each. Universal charger unit
Glass reed switches wih single pole make contacts —-8p. Magnets......
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free.

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

Prices below normal trade. Some 10 quantity rate. Send
18p SAE or label for free catalogue. overses 2 rervy coupons)

Millions of components: thousands of different lines

Rechargeable Nickel Cadmium batteries (ex unused
equipment) AA(HP7) 1.25volt 500 mA ........................ Set of four£2
ITT Mercury Wetted relay 20-60 VDC Coil. SPCo, 2A ... 79p. 10-£5
LED illuminates Red, Green or Yellow depending upon
polarity/currant. 5 x 2¥amm Face

................................ 25p or 100 for £23 or 1000 for £200
10,000 Resistors. ¥5 to 2 watt. 1Q to 22meg. %% to 10% NOT a
jumbled mass, but ready sorted into values
................................................................. £25 collected £29 Mail Order

5mm Red Flashing LED ..................coooviiien 25p or 10 for £2.25
Watch/Calculator/Lighter etc Mercury Batteries Made by
Ray-O-VAC 10 mixed popularsizes................... £1.50, 50 for £5.00

IN4004 or IN4006 Diodes..............coovuveereeeeeeeerreern 300 for £6.50
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34
Plessey SL403 3 Watt amp, From Bankrupt source, hence sold
asuntested...........ccoceeiiiiiii 4 for60p or 10 for £1.20p
5mm LED, cleat, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light) .......... 25p, 100/£20, 1000/€150
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed ....... £7
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)-f
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc knobs 50 mixed, £6 (sent as’
10 sets of 4 + 5 sets of 2 - 15 different type/sizes).
SEND PAYMENT PLUS 18p SAE
Postal orders/cash - prompt dispatch.
Cheques require 9 days from banking to clear.
Crossed postal orders and cheques - add 20p handling due to
Bank’s increasing ‘commission’ on business accounts.
Cheques drawn on Barclay’s Bank not accepted.
Prices you would not believe before inflation!

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

BY DAVID J SILVESTER

e begin Part 2 of this article by
taking a look at constant current
supplies for PSUs.

ANl of our previous items have been
about where constant voitage supplies
have become constant current as a
safety measure for both the supply and
the load. In some cases it is necessary to
provide a constant current suppty and in
these it is the maximum supply voltage
that provides the safety limit.

Figure 5shows amethod of providing a
constant current supply using an op-
amp, for preference a JFET or MOSFET
input type, and four other components.
Tr7, Tr8 and R20 simply give a higher
current output than is possible with the
op-amp alone, although a more modern
ideawould be to use apower MOSFET as
the current pass element. The current
passing through the load (li..) passes
through the resistor R21, the micro-
scopic current through the gate of Tr7
and the input current of an FET input op-
amp being ignored. This current through
R21 develops a voltage according to
Ohm’s law and this voltage is compared
to the input voltage V;,. Once again, the
circuit operates in a stable mode when
the two inputs are equal and hence:

| =S Vln
R21

sink

PART TWO

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

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

liosg = 65MA +1.25
R22
The added value of 65uA comes from

1 sink

Unreg. input

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

The ac input

Having now covered the main regula-
tor systems it is time to get to grips with
the unregulated supply, and | shall only
deal with the simple transformer, bridge
and reservoir capacitor systemthatisthe
basis of almost all linear power supplies.

If we look at Figure 7it does not matter
whether we are discussing the single
supply or split supply system as the same
calculations apply.
The transformer

Irrespective of the source of the
transformer, whether surpius, cataiogue
bought or specially made, it is essentiat
to determine the correct secondary
voitage and current needed. If the
voltageistoo highthen extravoltage and
therefore extra power will need to be
dissipated by the pass transistor. Not
only do we have to supply this power
from the transformer, but it may be
impossible to dissipate this extra power
with reasonable sized heatsinks. If the
voltage is too low then it is likely that the
regulator will be unable to control the
output at the required voitage. Consider
our 723C circuit in Figure 2c for a 15V
outputvoltage. in this case the minimum
input voltage from the transformer

O ut mag
LM31? VAVAA
Adj
Load
1-28¥ /7J'7
= A+ et T T
I1=6%u N3z

Fig 6 Three terminal constant current (source)

I sink= Vin
R21
R21 ——O +ve
T2
L 0—O0O—7%
| Unreg.
Fig 5 Constant current supply (current sink) : ‘ . output
1] o ; a=c2
L@-OIO—%: 0+ NO— oA
: g —@J i Unregulated
[} - output
NO— :K: [3] EO— o ooV
T (b) Split supply oics
Eo ’ —C OV .
Fig 7b
(2} Single supply Fig 7a v
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must be the sum of:

Output voltage 15.0v
Volts drop across R9 at limit 0.7V
Pass transistor base/emitter potential 0.7v
723C minimum input/output differential 3.0V
acripple on reservoir capacitor 3.5V
Bridge rectifier voits drop 2.0V

Total 24.9V

Please accept for the moment the
value of ripple on the reservoir capacitor
as 3.5V; the explanation follows shortly.

Converting from peak to RMS we get
24.9/1.414 = 17.6V on load.

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

18 x 1.414 —3.5 x 0.5 = 23.7V

The 3.5V is the assumed capacitor
rippte and the bridge drop has been
ignored for simplicity. But 23.7 by 2.77A
equals 65.6 watts and the primary would
be very overloaded. Because of the
waveform that charges the reservoir
capacitor, the transformer needs to be
derated to 65% of the value printed on it
and our nice 2.77A transformer can only
reliably give 1.8A for the same transfor-
mer heating, an amp less than we
expected. Note that we have been using
the on-load voltage in our calculation but
there is another factor to take into
consideration. When the transformer is
open circuit or operating into a high
resistance then the voltage increases by
another factor, the regulation. This
added factor for our transformer has a
value of about 13% and means that the
off-load voltage across the capacitor
may be 28.8V; there is no ripple to
consider in this case.

The rectifier

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

o &

Current limit resistor
R23

WA

Pass transistor
Tr9

Output volts

OReg.

Tr10
Limit transistor

Limit

R24 2
resistor

a} Control

input
Fig 8a

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

| stated earlier that the value of peak to
peak ripple across the reservoir capaci-
tor is 3.5V, and now is the time to justify
that statement. With the bridge capacitor
charging circuit of Figure 7 the capacitor
receives a recharging puise at twice the
mains frequency, ie at 100Hz or every
10ms. During this 10ms period the
capacitor supplies the regulator circuit
and its voltage falls at a rate of 1/C volts
per second, where | is the current taken
from the regulator in amps and C is its
capacitance in Farads. | realise that the
discharge curve is actually exponential,
but over the short time between charges
the linear approximation is sufficient.
From this we can show that the peak to
peak ripple on the capacitor is:

p-pripple =1 x t/C

where the added item ‘t’ is the 10ms time
between the charging pulses passing to
the capacitor. A quick calculation shows
that this equates to 3000uF per amp of
currentdrawn into the regulator and itis
this quick rule that is used to calculate
the capacitor value needed. As to the
voltage rating for the capacitor, the dc
voltage developed by the transformer
will in simple terms be 1.4 times its ac
voltage rating and the capacitor must be
higher than this value. Exceeding 3000uF
per amp for the capacitor or having a
voltage rating much higher than that
calculated is simply a waste of money.

Foldback current limiting

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

Output

(b}

Output Current
Fig 8b

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

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

Letus look at the circuititself as shown
inthe abbreviated form in Figures 9aand
9b. At the point when the limit transistor
Tr12 begins to conduct and cut off the
drive current, the voltage across its
base-emitter junction will be 0.85V.
Figure 9c looks at the knee condition
with an output volitage of 15V and a limit
current of 1.5A. The current sensing
resistor R26 is larger in value than that
for the simple limiting system, being 2.2
ohms and developing 3.3V. Under just
limiting conditions the output from the
pass transistor Tr11 at the emitter will be
18.36V and the actual current limit is
1.53A. The 18.36 volts are split between
two resistors, R27 and R28, down to earth.
The values are chosen to give 15.65V at
Tr12’s base which will be just sufficient to
turn Tr12 on. The values calculated are
390 ohms and 2.2kohms for R27 and R28
respectively. Under the knee condition
the power transistor Tr11 dissipates 23W.

Now look at the short circuit condition.
In this case the output is at zero by
definition and the junction of the
resistors R27 and R28 is at 0.65V, just
sufficient to turn Tr12 on. This leads to
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Tr12
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Control
Fig 9a

Tri1’s output being 0.77V with a limit
current of 350mA. The transistor power
dissipation is about 10W, a considerable
saving over a power dissipation of 53W
for the non-foldback system. Since, in
the worst case, we now only have to
dissipate 23W, the heatsink can be both
smaller and cheaper than for the non-
foldback design.

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

(28.8 — 15) x 0.92 = 10 watts

Heatsinking

The question of heatsink size is often
ignored, although the calculations are
quite simple. Heatsinks are defined in
terms of their thermal resistance to
atmospheric temperature. Just as
electrical resistance is defined by Ohm's
law so thermal resistance is defined in
terms of degrees centigrade rise per
watt of heat dissipated. The simple
function of the heatsink is to keep the
transistor chip working below its max-
imum operating temperature. Figures for
the maximum temperature are quoted in
the data sheets for the device, but a
simple value to use for safety is 150°C and
‘the data sheet is not always to hand. As to
the thermal resistance from junction to
case, 8jc, every catalogue gives a value
for the maximum power dissipation of
the transistor, but this assumes that the
case of the transistor can be held at 25°C.
We are told that the TIP41 used as the
pass transistor in our supply will dissi-
pate 65W, and if we assume 150°C
maximum junction temperature we can
calculate 8jc as:

8jc = (150—25)/65 = 1.9°C/W
A quick look at any catalogue shows

Limit transistor

Output
voltage

{b) /Shon circuit limit

Output Current

Fig 9b

{d) At short circuit

0:-77V 2R2
o ~

{c) At knee

18-36V 2m2 15V 1:56mA
o — N—q —o

390R
1568V

2k2 Limit

control
ov
Fig 9¢

OV shorted

that heatsinks without additional fan
assisted cooling are available from
0.5°C/W up. To simplify matters we shall
take as an example a 1.9°C/W heatsink
(Redpoint2W-1) used for our TIP41 in the
TO220 case and dissipating the 23W of
the power supply discussed above.

Using the above conditions we can
calculate the junction temperature from

Tj = Ta + (Bjc+Bcs+3sa)xP
where Tj and Ta are the junction and
ambient temperature in degrees centig-
rade and 8jc, 8cs and Bsa are the thermal
resistances from junction to case, from
case to the heatsink and from the sink to
ambient. P is the power dissipated by the
transistor in question. For our TIP41
transistor, 8jc will be 1.9°C/W, 8¢s from
the mica washer and silicone grease will
be 0.5°C/W, and let us take ambient
temperature as 30°C, a very hotsummer’s
day, and our heatsink of 1.9°C/W. Tj
calculates to 131°C, which is close to the
limit but satisfactory. In higher power
dissipation situationsitmaybe advisable
to consider the use of two transistors on
one heatsink as there is a reduction by
half of the thermal resistance from
junction to sink with two transistors. The
value of thermal resistance of the
heatsink itself remains the same in the
two transistor application.

The three terminal regulators present
more of a problem for heatsinking as the
junction temperature is limited to 125°C
and the thermal resistance from junction
to case is 5°C/W. Without any heatsink
the junction to ambient thermal resist-
ance of the TO220 package is 60°C/W, and
this value must be assumed for the 78XX
regulator mounted on a PCB and

I calculated
!/ 350mA

Fig 9d
supplying only small currents.

Reference voltages

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

Figure 10a with a simple resistor feed
will show a substantial 100Hz rippie if the
resistor is simply connected to the
unregulated supply. For fixed supply
output voltages the resistor R29 can in
fact be connected, not to the unreg-
ulated input, but to the regulated output,
providingthe Zener voltage is lower than
the output voltage. Thus the Zener
receives a stable current supply and
gives a stable output voltage. The
unregulated supply ripple rejection is
due to the supply rejection ratio of the
op-amp used, which will typically be
100uV/V.

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

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

JULY 1987



POWER SUPPLIES
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Fig 10 Reference supply

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

Overvoltage protection

If the constructor is considering con-
necting the new power supply to an
expensive piece of equipment, then it is
essential for the equipment’s safety to
add some form of overvoltage protection
to the supply. Most pieces of equipment
will stand a small overvoitage without
damage, butfailure of the pass transistor
will leave the full unregulated supply
across the equipment with disastrous
results before the fuse blows.

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

Parallel pass transistors

In some applications it may be neces-
sary to use more than one pass transis-
tor, either because a single transistor
cannot carry the fuli output current or for
reasons of heat dissipation, discussed
earlier. If we are using junction transis-

tors then each transistor will need a
separate emitter resistor, Figure 11¢,of a
value such that the voltage across the
resistors is about 0.5V at the maximum
current of each transistor. Junction
transistors have a positive thermal
coefficient and if one transistor starts to
become warmer than the others, then
without the resistors the hotter transis-
tor will carry a greater share of the
current, which will make the transistor
even hotter until eventually it fails due to
thermal runaway. Power MOSFETSs have
anegative thermal coefficientand do not
need the resistors. Indeed, with high
current PSUs itisusual to splitthe supply
out and sense return circuits so that the
effects of supply cable resistance can be
overcome.

Safety

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

Large capacitors can hold sufficient
charge to cause serious damage to the
anatomy if discharged through a ring or
watchstrap. All capacitors should have
discharging resistors which will dissi-
pate the charge about 5 seconds after
switch off.

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

ZDs

Tri4
2N3055

u%
O < 0

{b}Overvoltage clamp (non fatching)

Unreg. input
o

Control

Output

{c) Parallel pass

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

Lastly earthing. The metal parts of the
PSU case must be earthed securely and,
unless there is some definite reason why
the output must float, then one of the
output rails should also be earthed.

Power supplies are an essential part of
electronics construction and it is impor-
tant to understand how they work to be
able to design a reliable unit. With this
information you should be able to design
and build any PSU you want. Just have a

go. [rEw]

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

FOR THE ZX SPECTRUM

L

by Colin Tallis

his article is an extension of the

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

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

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

The two machine code sub-routines
can be placed anywhere in the memory,
but of course the USR addresses will
have to be altered accordingly.

Inorder to change from Morse to RTTY
andvice versa, asimple Basic program is
used with a ‘break’ sub-routine in each
machine code program. Listing 1is of the
Basic program. The program should be

“comms” LINE 150" which will ensure
that the program self-runs on subse-
quent LOADing.

The break routine in each machine
code program isidentical, and checks for
key ‘Q’ being pressed, returning to Basic
if the condition is met.

No other features are included in the
interests of simplicity, but no doubt
machine code buffs will be able to
elaborate the program further.

Circuit description

Figure 1 is the tone decoder circuit.
The only modifications to this circuit are
the inclusion of a coarse/fine centre
frequency adjustment and a bandwidth

results. saved with the instruction ‘SAVE control.
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34 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement JULY 1987



The circuit of the main interface board,
which plugsintothe rear ofthe Spectrum
by means of a 23 way connector, is shown
in Figure 2. The function of the Morse
decoder section has been described
previously and is carried out by IC1a,
IC2a and IC3, whilst RTTY is handled by
1C2d, IC5 and 1C4d. IC2b and IC2c are
common to both sections and give a
visual indication of the incoming signal.

No further details of the Morse
decoder will be given here but the
revised machine code listing is shown in
Table 1. The RTTY circuitry is outlined in
some detail below.

RTTY decoder

The heart of the decoder is the 8251A
chip which is a USART or Universal
Synchronous/Asynchronous Receiver/
Transmitter, manufactured by intel. At
less than £4 this represents excelient
value for money. Only a few extra ICs are
required for the present application.

The 8251A is available from several
mail order suppliers, including Maplin,
who will also provide a useful data sheet
on this device. For anyone considering
expanding the system to include the
transmission function or changing the
command or mode words, this is essen-
tial reading. Several Z80A micro-
processor applications books also con-
tain useful programming information on
this device.

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

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

Circuit operation

Most of the 8251A pins are connected
directly to the Z80A buses and are self-
explanatory. The all important baud rate
clock is generated by the 1C5a Schmitt
inverter, buffered by IC5b and fed to pin
25 of the 8251A. The same clock output
can be used to control the transmission
frequency (pin 9, not shown).

Data is fed into the USART at pin 3, at
TTL logic level of 5 volts. Additional
buffering is not required.

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

Lead ML register
with table
start address

Input dota frem

b oun

Fig 3 (right)

ooV

Set HL to
tabile
Start address

Set HL to table
p—i Start address

~
& offset

tone deceder

Fig 2 (left) Computer inter-
neut rom face circuit. (Below) Spec-
_ Secoder {rum edge connector

Add char. to HL
extea to ASCII

code from table

Non-printabie

30TTOM

ASCIIcharacter?

The RESET pin 21 is connected to the
Z80A bus via the inverter |C5a since the
8251A requires this pin to be low for
normal operation.

The logic circuit 1C2d and IC5d/5e
ensures that the chip is only enabled
when A6 and IORQ go low together. A7,
which is connected to pin 12 (C/D), sets
the USART to either the control or data
modes.

Programming the 8251A

For obvious reasons, Basic cannot be
used to program the USART and there-
fore a short machine code routine is
required. Two ‘words’ are needed to set

COMPONENTS LIST

Tone Decoder

C10.1xF
C20.1uF
C30.047uF
C40.01xF
C50.1uF
C60.1F

R1470KQ
R2 15KQ
R3270KQ
R4 10KQ
R5 10KQ
R6 2.2KQ

VR15KQ lin

VR2 1MQ lin

VR3 25KQ lin

D1BZY884V7

SW1SPDT

1C1 XR2211

Computer Interface
C10.47xF

R11KQ

R21KQ

R3 4400 (220 + 220)
VR1220Q preset
D1,D2LED

1C174L527

1C2 741800

tC374L5125

1C48251A

IC574L514

L1 éo turns of enamelied wire wound
on a9mm dia ferrite toroid (see
details in previous article)
Veroboard, IC sockets, etc

Edge connector 2 x 23 way
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MORSE & RTTY DECODER

Table 1 Morse program
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up the 8251A; a mode word and a
command word after which the chip will
continue to decode the incoming data
until eitherthe ‘Q’ (quit) key ispressed or
the computer is reset.
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Table 2 RTTY program

il
Monitar

TVS3@

73 9 8¢ D3 BF REF 14 DS BF
7E38 24 77 75 €S @1 FE FB ED
7540 78 FE BE CR EE 1C {1 B
7S48 BF EE& w2 =<2 EZ DB SF FE
TSES@ 1F 28 19 FE 1B 28 1A EE
7558 85 6F 7E Ei1 FE EE 28 DB
7S6@ FS 3E @2 ES ¢Dp @1 16 E1
7868 F1 D7 18 CF 21 77 75 18
PET@ CR 21 97 7S 18 €S C9 EE
PETY2 45 EE 41 20 53 49 55 20
FS8@ 44 S2 48 4E 4B 43 4B S4
7ER28 SR 4C 57 48 59 5@ S1 4F
7592 42 47 EE D S8 56 EE EE
7598 33 EE 2D 20 22 38 37 @b
7SA@ EE 34 EE 2C 25 3R 28 35
FSA8 EE 28 32 5@ 35 3@ 31 &9
TEBRQ OF 4@ EE 2E 2F 3D EE C9

Aflowchartforthe programisshownin
Figure 3 and the machine code listing in
Table 2.

Construction

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

Operation
Assuming that construction has been

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

At this stage characters should be
appearing on the TV screen. |f they make
sense, fine, otherwise change the phase
by means of S1on the tone decoder unit.
If the output is still garbage, the clock
frequency may need some adjustment or
the transmission may be in aformatother
than 5 bit Baudot code and therefore
cannot be decoded. With practice,
recognition of RTTY signals becomes
easier and provided reception condit-
ions are good, there are always inter-
esting transmissions to be heard on the

HF bands.

WOooP®

MICROWA
MODULESV

WIRRAL BASED COMMUNICATIONS '

- MGR

Northern Agents

for
Microwave Modules
Call us about the
special Mini-Break
offer

SERVICES weGion™™

48 SHREWSBURY ROAD, BIRKENHEAD, WIRRAL, MERSEYSIDE
TEL: 051-653 3437

— Callers by appointment only —
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Dept RE, PO Box 21
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— ORDERS DESPATCHED SAME DAY BY FIRST CLASS POST -

TRANSISTORS TRIACS RESISTORS
TIC206D 3 Amp 400V Metal Film 5% % Watt e ey
- : )
working P 10?(R sas(on 1KK222§(2;7KK7 5KKe GKE g?l:‘é" earpieces with 3.5mm0 B
10K 12K 15 33K 39 ’
47K 56K 68K 82K 100K 120K GESICERE VRO o
ZENER DIODES 150K 180K 220K 270K 330K Ribbon cable POA
BZY88C 500m W 390K 470K 560K 680K 820K 1M Soldering iron 240V 17W 5.9
‘112)/\7 . Solder reel 188Vg(;05 corgOGO&
L mtrs .70 + 1.00 p&p
12v . SKELETON PRESETS Carbon pots 470Q to ImQ
BZX55C 500mwW Miniature hprlzlontal linear 0.62
24V . or vertica f ;
BZX85C 1.3 Watt Values:- 100R 220R 470R 1KQ ggﬁgncimckblowfuses 5““812
4V7 . 2K2 4K7 10KQ 47KQ 100KQ 20mm fuse holder pane! ’
10V ) 220KQ 470KQ 1MQ 0.19 mount

12V 4K6 Hz piezobuzzer 12V 0.95
24V ABS boxes 150 x 80 x 50mm "
2.0

BC107
BC107A
BC1078B
BC108
BC108A
BC108B
BC108C
B8C109
BC108B
BC109C
BC182
BC182B
BC183
BC183B
BC184
BC212

PP3 battery connectors

LINEAR ICs 150mm leads _ L
74E1 Desolder pumps high quality
VOLTAGE REGULATORS NESSS 3.99
LM317T LM301
+12V 10 37V 150 N

NES534
eg ZN414

ZN416
=i LM308

TLO81 0.50

BRIDGE RECTIFIERS Enquire for more devices

\é\(l)(ojso 6‘3«1 b 8238 VERO BOARD 0.1” MATRIX

Unclad breadboard 0.1 104 x
65mm 0.65
IC SOCKETS Copper clad 37 strips wide
low profile maximum 137 holes4|ong i
8PINDIL ‘ p per hole
CAPACITORS 14PIN DIL ) Copper clad 41 strips by 40
Electrolytic 16 PINDIL . holes plus four mounting
47uF 25V : 24 PINDIL . holes

2.20
100uF 25V h 1
470UF 58V _ 40 PIN DIL . Spot face cutters .99

1G00uF 25V

Solderingiron bits and
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logrithmic 0.62
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Axial or Radial
10uF 25V s
220uF . BT APPROVED TELEPHONES
BT Statesman with last number rediat
Tantalum Stone 31.26
0.1uF : Brown 31.26
0.22uF . Maroon 31.26
0.47uF : Grey 31.26
1uF : BT Viscount with last number redial
2.2uF i Beige 26.04
4.7uF b Ice Grey 26.04
Red 26.04
Ceramic White 26.04
220pF I BT Freeway cordless 700ft range Security coded,
470pF M last number redial with base paging
DIODES 1000pF . Ivory 85.00
220pF ! Carriage on telephones and telephone accessories £1.50
IN4001 . 4700pF I Add 15% VAT to total allow ten days for delivery

m:ggg j ;gg; Sockets, extension leads, cable, enquire for our prices.
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SUPER ALPHA GUARANTEE
All components brand new and by top manufacturers to full

OPTO ISOLATORS specification
TIL111 transistor o/p !
TIL113 Darlington o/p L ORDERING; Cash, Postal-Order, Visa, orders despatched same

SOBITREEEE, day by first class post. Add 50p p&p to order then add 15% VAT.

LEDS Telephone orders welcome with Visa, orders accepted by

T1% 5mm answer service outside office hours. Overseas orders add £2.00
: no VAT. Prices subject to alteration.

?ujper bright ’ This is just a small selection of our stock. Please telephone for
:

% Smm further details
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THE ICOM IC-R7000

VHF/UHF General Coverage Receiver

t was with particular interest that |

received arecent offering from lcom of
Japan, as the IC-R7000 VHF/UHF general
coveragereceiver has afrequencyrange
right up into the Gigahertz band and |
had never before had the opportunity to
use a receiver going into the UHF and
SHF bands.

The coverage is from 25t0 999.999MHz,
although this can be extended from
1025MHz to the limit of the receiver’s
range, 1999.999MHz. However, it would
appear that the receiver is designed to
copy amateur signals between 1240 and
1300MHz, as | did not receive anything
above that.

When the receiver arrived, it was
accompanied by an antenna specially
designed for the job, also made by lcom.
This was the AH-7000 super wideband
omni-directional antenna, adisconetype
which | shall describe later.

The receiver itself is 303mm wide by
127mm high by 319mm deep, and weighs
approximately 8.0kg. There are three
modes of reception: AM, FM and SSB.
Between 25MHz and 999.999MHz the
sensitivity varies according to the mode
in use. Looking at the modes in sequ-
ence, FM, FM (wide), AM and SSB, the
sensitivitiesare less than 0.5uV and 1.0uV
for12dB sinad for FM, and less than 1.0V
and 0.3V for 10dB S/N for AM and SSB.
When one uses the highest frequencies,
the sensitivitiesfor FM and FM (wide) are
less than 0.2uV and 2.0uV for 12dB sinad,
for AM less than 2.0uV and for SSB less
than 0.3nV for 10dB S/N.

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

The stability is excellent according to
themanufacturer’s figures, being +5ppm
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at 0°C to approximately 50°C in the range
25 t0 999.999MHz and only 10ppm for the
same temperature range for a frequency
coverage of 1240 to 1300MHz. In the
range 25 to 999.999MHz for FM, AM and
SSB the unit acts as a triple conversion
superheterodyne, but in the FM (wide)
mode over this range it acts as a double
conversion superheterodyne. In the
extended frequency range of 1240MHz to
1300MHz in the FM, AM and SSB modes it
runs as a quadruple conversion super-
heterodyne and in the FM (wide) mode at
this frequency range, as a triple conver-
sion superheterodyne. The choice of
USB or LSB has to be made from a slide
switch at the back, as though this facility
was introduced as an afterthought.
However, itdoes not affect the operation
of the receiver and is easy to find.

The second and third intermediate
frequencies arethe same throughout the
range 25MHz to 999.999MHz, but the first
IF is 778.7MHz for the range 25MHz to
512MHz and is altered to 266.7MHz from
512MHz 10 999.999MHz. The third IF is not
utilised throughout the whole range
when in FM (wide) mode as the receiver
then acts as a double conversion
superheterodyne.

The frequency control is a CPU based
100Hz/step digital synthesizer, and there
are 99 memory channels available, the
top nineteen of which can be automa-
tically written into the memory as a
separate entity.

This ‘auto write’ facility is quite
interesting. When this facility is
selected, it switches the receiver into
the ‘programmable scan’ mode. The
receiver will operate on 117, 220 or 234
volts ac and needs 1.7 amps at maximum
audio output. When squelched, however,
it only requires 1.4 amps. The antenna
impedance is the usual 50 ohms.

There are a great number of facilities
available forthe operator's use. The scan
speed can be controlied and the time for
which the receiver stops at each trans-
mission can be altered.

Thereis aVSC facility, which stands for
voice scan control, and this is one that |
have not come across before. When this
switch is depressed it means that the
scan, when operating, will only stop at
received signals carrying voice or audio.
A switch labelled ‘meter’ alters the
operation of the S-meter from a lefthand
scaleto acentre scale (for FM reception)
when pressed in. The S-meter itself is
calibrated with two scales, the upperone
reading from S1 to +60dB and the lower
oneshowing ‘centre’ marked with ‘+'and
‘—'" for the reception of FM.

Other controls include set, set/reset
and clear switches. There is a phone
socket (a normal Yain jackplug), a record
output socket, and AF gain and squeich
controls.

In the centre of the front panel is the
frequency display, which gives the actual
frequency to the nearest 100Hz and
shows whether the 1GHz switch is
operating, the mode in use (AM, FM, FMn
or SSB), whether the auto write facility is
switched in and the memory channel
being used. The display shows ‘P’ when
the priority scan facility is being used.

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

The operation of the dimmer switch
reduces the illumination of the display if
desired, the attenuator cuts the signal by
approximately 20dB in every mode, and
the remote switch allows the use of the
wireless remote controller (model RC-
12) which can be obtained as an extra but
was not supplied with the review unit.

A control labelled ‘Mem-Set’ isused to
temporarily transfer the displayed fre-
quency and mode information to new
memcery channels, and a ‘speech’ facility
initiates voice reproduction of the dis-
played frequencies when the IC-EX310
voice synthesizer unit is used (an
optional extra).

Another switch acts as an electrical
lock for both the tuning control and
memory channel selector.

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

A second rotary control is one that |
tike very much, the ‘tuning step selector’.
it ailows you to select frequency stepsin
six different increments for all four
operating modes.

They are 0.1kHz, 1kHz, 5kHz, 10kHz,
12.5kHz and 25kHz, and | think this facility
is a great help in the operation of the
receiver.
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The top switch in the middle of the two
rotary controls is the ‘write’ switch. When
this is pressed the frequency and
information shown on the display is
automatically transferred to a vacant
memory channel.

A lithium back-up battery is provided,
the service life of which is approximately
fiveyears, sothatif the setis switched off
at its own power switch or disconnected
from the mains supply, the data stored in
the memory remains intact.

A socket is inciuded for connection to
an external speaker (a speaker with an
impedance of 4-8 ohms is recom-
mended), and 2 others are for recorder
remote (which is connected internally to
the squelch circuit so that as soon as the
squelch is opened with a signal the
recorder is started) and remote. The
latter socket is a communications port
which can be utilised with a personal
computer. It accepts and transmits serial
data using one signal line and ground. |
used the serial controi system JT602,
manufactured by Jaytee Electronic Ser-
vices, with this input/output port, and |
will describe the results later.

On the back panel there are two phono
sockets, the right-hand one of which
outputs 10.7MHz second IF signals which
are superimposed on the 9V dc level.

One has to be careful when using this
socket because of the output of the dc
voltage. The left-hand phono socket is
available as a spare. | used this socket to
connect the output for the S-meter
reading when using the JT602 computer
interface. ’

Aisolocated at the back s a substantial
grounding post connector, the antenna
connector (a 50 ohm N type socket), the
fuse carrier, using a 500mA fuse, and the
IEC mains socket.

The AH-7000 anfenna

The assembly of the AH-7000 antenna
was a straightforward operation, requir-
ing the 820mm elements to be inserted
into the centre rod to make the cone and
then the shorter (280mm) elements for
the disc. Then on went the loading coil
and the top whip. A ready made length of
co-ax cable was provided with 50 ohm N
type plugs soldered on ateitherend. This
had to be connected to the antenna
socket before assembling the 820mm
elements to avoid damaging the N
connector.

Having erected the antenna, con-
nectedittothereceiverand switched on,
| tried the 2 metre repeater on
144.650MHz. This was received with no
difficulty, although nothing was heard on

by Ken Michaelson G3RDG

433.250MHz until around 1700, when |
copied the mobiles.

The FM broadcast programmes were
received with what | considered to be
quite reasonable quality at 150kHz
bandwidth. The unit does not pretend to
be hi-fi, but the audio was clear and
clean. TV sound was also of listenable
quality. | noticed, however, that there
were clicks from the synthesizer when
the background noise was low. These
were mostsevere on the 25kHz steps, but
were relatively inaudible at 100Hz. It was
possible to use the tuning control from
whatever memory position | switched in
as a VFO. If | had the SSB calling
frequency 144.300MHz on a memory
channel, | could cail that up and tune
anywhere either side of it by using the
tuning knob. Very convenient.

The interface

I also had the opportunity to use the
Jaytee JT602 serial interface, which
allows the 1C-R7000 to be used with the
BBC computer. Connection is made to
the micro via the RS423 port and
analogue socket, the interface being
housed in the cover of the analogue
connector. Connection to the R-7000 is
made by a 3.5mm jackplug which plugs
into the communications port.
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ICOM IC-R7000

The program was supplied ondisc. This
gave me the choice of the control
program or the QRA-QTH converter
program. | decided to examine the
former.

I will not list all the control program
commands using the Beeb keyboard, but
it is sufficient to say that there are
twenty-five different operations which
can be carried out with this control
system. With the version 1.2 software
now available, there are two methods of
scanning, SCAN-P and SCAN-W. SCAN-
P pauses when a signal is detected and
resumes scanning after a preset period
and SCAN-W waits when a signal is
detected and does not resume scanning
until that signal ceases.

The mode initially selected would be
SCAN-P and this is changed to SCAN-W
by using the ‘:’ key. This key has a toggle
action and the modes can be changed
from one to the other during scanning.
This gives almost unlimited flexibility.

The program is written in Basic and is
entirelyunprotected to make it easier for
a purchaser to make any changes that
he/she might think fit. In fact, Jaytee
Electronics say that they welcome
‘piracy’ on the grounds that Icom
users are likely to benefit from idea
swapping. | must say that | was very

impressed with this control system.

Conclusion

The IC-R7000 is, in my opinion, a
beautifully made piece of electronic
gear. The various push on/push off
switches are positive in action, and the
display of the frequency together with ali
the other information shown is very
helpful. | had the receiver, antenna and
JT602 control system for about a month
and spent all my time just listening to this
previously undiscovered part of the
spectrum. All in all a fine receiver, and
when the JT602 control system is added

one has the lot. The prices of the various
units are as follows, all including VAT
and carriage:

IC-R7000 general coverage receiver -
£957.00; AH-7000 super wideband
antenna - £82.00; RC-12 wireless remote
controller —£62.00; IC-EX310 voice synth-
esizer unit-£44.00; JT602 serial interface
- £19.95.

Thanks are due to Thanet Electronics
Ltd for the loan of the IC-R7000 receiver
and the AH-7000 antenna, and also to
Jaytee Electronics for the loan of the
JT602 interface for the purpose of this

review.
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You may be as surprised - and
gratified — as | was to learn thatmore
than 600 iives have been saved since 1982
with satellites belonging to SARSAT, the
international search and rescue opera-
tion. The USA currently has two SARSAT
birds, while the Soviets have three in
operation.

Only six days after launch and less than
24 hours after being put into operation,
the SARSAT tracking equipment on
board an NOAA-10satellite pickedup the
first distress signals from a downed
aircraft. This led to the rescue of four
Canadians who crashed in a remote part
of Ontario. The new satellite relayed
their distress signals to Canadian rescue
forces, while a Soviet satellite verified
the distress signal.

These birds operate in tow polar orbit
to detect and locate transmission from

London's Teleport, located in Docklands, where Marconi is to augment BTl's existing transmitters

and receivers (photo: British Telecom)

by John Andrews

distress beacons operating at 121.5 and
406MHz (put these in your scanner?).
These beacons are frequently carried on
aircraft, ships and boats, as well as by
people whose activities take them to
remote or hazardous locations on {and.
SARSAT activities are co-ordinated by
INMARSAT, the international maritime

satellite organisation based in London. .

News from Chelmsford

Marconi Communication Systems has
been awarded a contract worth more
than £70,000 to upgrade one of British
Telecom’s television earth terminals at
the London Teleport. The new equip-
ment includes a 2kW transmit amplifier
on 14GHz which meets the requirements
of Intelsat V and VI as well as Eutelsat.

Marconi Mobile Radio has completed a
contract to supply and install its latest

mobile radios in 98 of the West Midlands
Ambulance Service’s front-line ambu-
lances. These VHF-FM sets give two-way
communication between the ambulance
and headquarters and also to a hand-
portable set which can be carried by an
ambulance man. This extension device
can be most useful if he has to leave the
vehicle to attend an injured person in a
block of flats and needs to summon
assistance from the vehicle.

Microwave TV?

in North America many viewers
receive additional TV channels, not by
satellite or cable, but by microwave
distribution. Well-sited transmitters
operating at about 25GHz beam pre-
mium programmes mainly to hotels and
apartment blocks, but also to hobbyists
who build converters to receive these
programmes. MMDS is the name given to
the system, and these multipoint micro-
wave distribution services look like
turning up over here. Whether they will
be on frequencies as easily received as
25GHz and unscrambled like their
stateside counterparts remains to be
seen.

The irish minister for communications,
Jim Mitchell, has decided to legalise
MMDS in Eire, and his department is
currently drawing up a national fre-
quency plan and technical specifica-
tions. UK cable operators are pressing
the Government too, as they believe the
use of MMDS will help them expand
coverage and generate cashflow faster.
MMDS, they say, could be used on a
temporary basis in outlying areas not yet
reached by cable and where cable is
uneconomic. Homes might install their
own aerials and downconverters or
share a local master antenna.

Croydon Cable, in south London and
Surrey, has also applied to the DT! for the
right to use microwave frequencies for
distributing programmes to the various
head-ends of cable systems across
London. This could enable cable oper-
ators to swap news film and make a
composite London-wide local news
channel.

The only snag is that only British
Telecom and Mercury currently have the
right to use these microwave frequen-
cies, and cable operators want this right
for themselves as well. The Cable
Authority is interested in the plan and
may recommend it to the Government.

Radio down under

The age-old tradition of surf life-saving
in Australia has taken on a high-tech look
with the development of waterproof
communication equipment. A Shinwa
portable two-way radio enables life-
savers to communicate up to 10km in
conjunction with controlling crowds on
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the beach and directing surf rescues,
either from the beach or aboard the
inshore rescue boats.

Telecom Australia has launched its
cellular mobile phone system in Sydney
and will extend this to most other state
capitals by the end of this year. By 1990
fifty other cities and towns will have the
service, which supplements the old
mobile service, already at capacity limit
in Sydney.

Video developmentis

A picture-taking radar acting as a
remote TV camera could one day give air
traffic controllers actual pictures of
aircraft on their 'scopes. The University
of Pennsylvania’s Valley Forge research
centre has developed a radar system
capable of producing near photo-quality
pictures of aircraft passing over the site
and has been dubbed the ‘radio camera’
by its inventors.

The images produced reveal outlines
of wings, cockpits and engines and are
said to be sufficiently detailed to
distinguish a Boeing 727 from a Lock-
heed L-1011. The system uses a standard
radar transmitter and a ‘highly uncon-
ventional' receive system plus novel
computer processing to achieve these
results. The image is composed from a

large number of discrete radar signals.

Microwave  Networks Inc has
introduced a video modem which allows
a 1.5Mbit/s T-1 data channel to be
integrated with an analogue broadcast
signal for transmission through the same
microwave radio channel. The video
modem system transmits on a 23MHz
bandwidth using the company's Mic-
roNet 23 RF equipment. The modem
costs $3000.

More whizzo gadgets

The Magnavox Corporation recently
displayed a portable satellite com-
munications system in London, the
MX2400T. Using the INMARSAT
geostationary satellite network, the
MX2400T (which packs into two travel
cases) can provide a simple voice
telephone link or access to Telex,
Prestel or other data networks. Fairly
similar MANSAT equipments are made
by Ferranti for the Ministry of Defence.

British Telecom’s radiopaging custom-
ers are to be offered a single pager
capable of operating both in the UK and
in major towns and cities of the USA and
Canada. This follows an arrangement
with the American company Metrocast,
whose customers’ pagers will also work
in the UK. The new frequency-scanning

paging receivers will have an alpha-
numeric readout, similar to BT's Mes-
sage Master units.

In the new service, paging signals will
be sent from the UK to Metrocast’s San
Diego control centre for onward trans-
mission. To overcome international time
differences, messages can also be held
there until a pre-arranged time. This
international service is due to start later
this year. The dream of a similar pan-
European service has not yet been
achieved, mainly because radiopaging is
carried on different frequencies and
with differing coding in European coun-
tries.

Can’t get enough?

If you'd like more news on up-to-date
radio developments and have Prestel,
you should see Waveguide. This section
of the database, reached by keying
*258# and then 7, has copious coverage
of broadcast (and amateur) radio and TV.
Itisparticularly strong onthelatestnews
affecting independent local radio and
the offshore transmitters.

For the latter you should also see the
enthusiast magazine Monitor, which is
by far the best of its kind. You can get the
latest copy by sending £2 to Monitor, 31
Avondale Road, Benfleet, Essex.
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his month I'll be letting DX in its

truest sense take a back seat, since
I'll be focusing attention on the very low
power special event stations that will be
operating during the coming summer
months. Mind you, hearing these micro-
power stations will in itself be quite an
achievement if you live anywhere more
than a mile or two from the transmitter.

Special event stations

We can now turn our attention to the
latest in the world of special event
stations which has been one aspect of
local or community radio in the UK that
has gone largely unreported. For those
readers not familiar with special event
radio, this is all part of a two year
experiment by the Home Office to
provide an extremely local radio service
for festivals, conventions, county shows,
sporting events and the like, and it is
intended that during 1986 and 1987
around 25 licences per year will be
issued in circumstances where radio
would form the best means of com-
munication at a particular site.

Special event radio stations are pre-
sently allocated MW frequencies and are
only permitted to use an absolute
maximum of 50 milliwatts (yes, 50mW)
effective monopole radiated power. This
very low power, coupled with the fact
that stations will not be on the air for
more than a fortnight at a time (in fact
stations have operated for periods
ranging from a few hours up to two
weeks), makes them rather difficult DX
targets.

Thisyearone special event station that
will be operating for an extended period
is Radio Silverstone, ‘The Voice of
Racing’. Reader John Koenig of Banbury
has very kindly supplied me with some
info about this station, for which he will
be acting as DJ/announcer this summer.
Radio Silverstone is licensed to operate
atthe Silverstoneracetrackonrace days
only to provide information and com-
mentary together with music, commer-
cials and outside broadcasts. it operates
on 1602kHz with a meagre 40mW driven
into a 30 foot high monopole aerial with
an inverted V element, which also
doubles up as guy wire. However,
despite the restrictions of the licence it
seems that under favourablie conditions
R Silverstone has been logged as far as
eight miles from the race circuit.

While most special event stations are
independently organised, a few are run
by existing IBA stations. Hereward Radio
in Peterborough, for example, will be
operating astation atseveral events held
at the East of England Showground,
though quite which events will have
stations depends on the availability of a
sponsor to collect the bill! The station
that Hereward constructed last year
radiated only about 5mW, so this time

round their engineers are planning to
ncrease the power into their inverted L

erial system at the showground sothata
etter signal is heard.

In a similar vein, Capital Radio in

ondon will be operating a station in
Battersea Park for its Capita! Venture

by Steve Whitt

Day, an event that last year attracted
750,000 visitors. Although Capital will be
operating an outside broadcast feed
from the park back to its main studios in
Euston Tower, it will also be providing a
separate portable studio to generate
about 6-7 hours of local programming for
the transmitter in the park.

Inadditiontothese examplesthere are
a number of other events coming up
soon, as you will see from the table.

As you can see from the list there are
many operations that can benefit from
special event radio, so it is somewhat
surprising that this facility has gone
relatively unpublicised. Indeed, obtain-
ing accurate details about these stations
isataskinitselfsince,depending onwho
you talk to, there are a number of
contradictory sources of information.
Another curiosity is the restriction of
stationsto MW operation, sincethishasa
couple of distinct drawbacks over low
power VHF operation. On MW it is
generailly harder to build efficient
temporary aerials and to properly match
them to the transmitter, whereas both
these tasks are much simpler at VHF
frequencies. In addition, MW signal
propagation being what it is, special
event stations can only operate during
daylight hours due to interference which
seriously limits the usefulness of the
service at night.

Headline news
Belgium: BRT English Service until 26th
September 1987 is at 1730-1755 and 2100-

2125hrs UTC on 1512kHz. This transmitter
is currently running only (!) 300kW
instead of its normal 600kW due to
budget restrictions.

Canary Isles: R Popular de Las Palmas on
837kHz operates Canary Tourist Radio in
several languages. In the past it had
German, English and Swedish on Sun-
days around 1500hrs but | have nocurrent
information - are any Radio and Electro-
nics World readers going here on
holiday.

Falkland Isles: The Services Sound and
Vision Corporation who run British
Forces Broadcasting Service have
bought a new 10kW MF transmitter. It is
expectedtoarrive at Mare Harboursome
time in July and will be deployed later
thisyear at Bush Rincon, alocation justa
few miles from the new Mt Pleasant
Airfield. Currently the only broadcast
transmitters on the islands are either on
SW or VHF/FM and this new transmitter
is intended to overcome a number of
existing problems.

It will, in fact, replace some VHF
facilities located on almost inaccessible
mountain tops which are cut off by
minefields and which need to be reg-
ularly refuelled by helicopter. Furth-
ermore, in order to extend programmes
to the Royal Navy (and presumably the
extensive fishing fleets) the transmitter
will have a coverage of about 150-200
miles thereby covering the Falklands
exclusion zone. The new transmitter,
operating on 550kHz, will carry a mix of
programmes from the local Falkland

Events at which special event stations will be operating

Date Location Frequency
17th May BMS Raily, East of England Showground, Peterborough 1602
21st - 23rd May Turkish Community Radio Festival, Lea Valley Park, London 1386
23rd ~ 24th May Airfete 1987, RAF Mildenhall, Suffolk 1386
23rd - 24th May Race Meet, Santa Pod Raceway, Bedfordshire 1602
6th — 7th June Triumph Sports Car Raily, East of England Showground 1602
7th June Capital Radio Venture Day, Battersea Park, London 1503
11th — 14th June Castle Radio, Castle Park, Colchester, Essex 1575
26th - 28th June Castle Radio, Castle Park, Colchester, Essex 1575
27th - 28th June Race Meet, Santa Pod Raceway, Bedfordshire 1602
7th = 12th July R Siiverstone, Silverstone Race Course, Northants 1602
21st - 23rd July East of England Show, East of England Showground 1602
30th July - 2nd Aug  British Motorcycle Grand Prix, Donnington, Leicester 1602
13th — 15th August R Silverstone, Silverstone Race Course, Northants 1602
5th - 6th Sept R Silverstone, Silverstone Race Course, Northants 1602
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{slands Broadcasting Station (FIBS) and
from BFBS.

Germany FRG: Westdeutscher Rundfunk
(WDR) has undergone some radical
operational changes and has an entirely
new programme structure on 774 and
1593kHz. The station also has plans to go
commercial - it will be the last German
station to do so, and up to 90 minutes per
day of commercials will carried from
November 1987.

United Kingdom: The planned merger
between R Orwell/Saxon R and R
Broadland has been called off after staff
protests and local opposition to the plan,
but further south Capital Radio has
recently bought out Devon-Air. When
ILR stations first applied for their
franchises it was with the express
undertaking that they would serve the
local community and provide local news
and programmes as well as catering for
minority interests.

That promise, made at a time when it
was expedient in order to secure a
franchise from the IBA, is now clearly
being broken throughout the ILR net-
work with the full conivance of the
Independent Broadcasting Authority. All
over Britain stations have whittled away
attheir news facilities, for example, until
barely a skeleton service remains.

Additional information

A number of organisations operate
recorded telephone information ser-
vices. These, of course, can be updated
in justamatter of minutes, butin practice
most are changed weekly.
01-400 8282: TX Magazine operates this
one; a headline news service about the
pirate radio scene in London.
(0707) 59312: RSGB Headline News: 3
minute recording mainly on amateur
radio but including information on radio
propagation.
(0536) 514437: Now Radio Newsline; news
about UK broadcast scene. Line open
only1400hrs Saturday to 0900hrs Monday.

(07372) 41510: Caroline Movement
Infoline; news about Radio Caroline.
(0795) 510764 Anoraks-UK Infoline;

recorded news of pirate radio, certainly
the authoritative source of information
on lIrish radio.

0101-1-303-497-3235: The National Bureau
of Standards in Boulder CO USA oper-
ates this service, providing detailed
solar and ionospheric information
updated every three hours (remember
this is an international call).

DX file
Unfortunately nottoomuchtoreportin
this area from my own log since time for

DXing has been rather limited of late.
However, | recently purchased a Sony
ICF2001D receiver and | have so far tried
it out in Southern Spain and here in
Ipswich. | have yet to give it a thorough
test on the MW band, but | must say that |
am very impressed with the versatility of
this convenient portable receiver. its
SSB and synchronous detection process
really does put it head and shoulders
above any other portable receiver on the
market and | wouldn't mind betting that it
will give many so-called communications
receivers a good run for their money.
In Spain, using just the internal ferrite
rod of the ICF2001D, | was surprised to be
able to hear the Caribbean Beacon in
Anguilla on 1610kHz and back in Ipswich
reception of CJYQ from Newfoundland
on 930kHz was just possible without an
external aerial. This receiver is already
used by a number of other accomplished
MW-DXers who rate it very highly.
Incidentally, a full review and technical
performance report has been published
by Radio Database International as part
of their series of ‘White Papers’. The
ICF2001D White Paper is available for
£4.50 inc p+p from Interbooks, Lynton,
Stanley, Perth PH1 4QQ, Scotland
(phone: (0738) 828575). Please mention
who sent you!
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CB CONVERSIONS

Part One

How to modify the Binatone Route 66 rig for
10 metre amateur operation

by Roger Alban GW3 SPA

During April 1981, the Home Office
published a specification (MPT1320)
which covered the minimum perform-
ance requirements for equipment
operating on the UK Citizens Band.

This specification differed markedly
from the specification for the American
equipment which many illegal CB oper-
ators were using. When the UK CB
service was legalised on 1st November
1981, CB enthusiasts were forced to
discard their American equipment and
purchase equipment designed to meet
the requirements of the new specifica-
tion. This action may, at first sight, have
appeared to be hard-hearted; however,
there are some good reasons which will
soon become apparent.

Forty channels ¢

Forty channels werereleased onthe 11
metre band. These forty channels did not
coincide with the popular American AM
channels, which extend from 26.965MHz
to 27.405MHz. The reason for this choice
was to separate the legal from the illegal
user. The UK specification called for the
equipment to operate on Frequency
Modulation as opposed to the American
Amplitude modulation in the hope that
interference to domestic appliances and
commercial equipment would be
reduced.

When the British specification was
issued in April 1981, there was interest

shown by a number of set manufacturers
who were keen to have CB sets ready to
sell when the Government finally
declared the legal use of CB equipment
conforming to the new specification.
Many manufacturers were hoping to
make a large profit from the sale of legal
sets.

Options available

However, there were problems to be
overcome by the set manufacturer.
Firstly, the latestversion of the American
CB set using the customised phase
locked loop chip containing a unique
Read Only Memory (ROM) type LC7120
could notbe converted to operate on the
new British frequencies specified. This
was a deliberate act to ensure that
existing American sets already in the
country could not be easily converted to
operate on the new frequencies.

Another option open to the set manu-
facturer was to convince the integrated
circuit manufacturers, Sanyo in particu-
lar, that the volume sales anticipated
would be large enough to warrant the
manufacture of a customised phase
locked loop (PPL) chip to meet the
requirements of the British CB specifica-
tion. However, the timescale available to
design, manufacture and market a CB set
containing a customised PLL chip was
considered by some set manufacturers
to be too long, with the possibility of
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missing the as yet unknown start date for
CB in the UK plus the anticipated sales
bonanza of CB sets. (The dedicated PLL
chip that eventually left the stables of
Sanyo was the type LC7137, which in fact
appeared in a small number of CB sets
available on the legal CB launch date of
1st November 1981))

The only other option available to the
set manufacturer was to use one of the
older types of PLL chip used in the early
days of American CB, discarded by the
FCC because they are easily convertible
to operate on other frequencies. This is
possible because the sample frequency
input F;, to the PLL chip is only capable
of operating up to approximately 5SMHz.
Therefore, to operate on the CB bands,
down-mixing is required using a sepa-
rate crystal oscillator. If the frequency of
the crystal oscillator is tampered with it
is possible to move the operating
frequencies of the voltage controlled
oscillator and therefore the operating
frequency of the CB set. Techniques
used in CB sets can be obtained by
reading my series of articles published
by Amateur Radio magazine ({from
December 1984-June 1985).

The two most popular PLL chips used
are the PLL0O2 and the Motorola type
MC145106. The main disadvantage as far
as the set manufacturer is concerned in
using these PLL chips is that the
manufacturing cost of the CB set is
bound to be higher than that of a set
manufactured using the customised
Sanyo PLL chip. However, the set
manufacturers were determined
irrespective of cost to have sets avail-
able for sale on the start date.

Binatone Route 66

One of the CB manufacturers who
opted to use the early American PLL
chips was Binatone, whose company
motto is ‘'You can afford tomorrow’s
world - today’. This company produced
the Route 66 set which was available for
sale on 1st November 1981. [tis important
to note that the model number of this set
is 01/8538 which uses the PLLO2A phase
locked loop. Later, Binatone changed
the design of the set to incorporate the
Sanyo LC7137 PLL chip to reduce the
manufacturing cost, and the model
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number of this setis 01/8538A. Themodel The first receiver intermediate fre-
number can be found stamped on the quency amplifier is operating on
back of the set. We will be dealing with  10.695MHz. Therefore, the receiver fre-
the model 01/8538. The other set cannot quency will be 38.58625MHz minus
be modified in the way described in this  10.695MHz which equals 27.89125MHz,

article. corresponding to channel 30 of the legal
CB band.
The phase locked loop The VCO is also fed into the transmit

The block schematic diagram is shown  mixer which when on transmit causes a
in Figure 1and all frequenciesillustrated  10.695MHz crystal oscillator to operate to
refer to the unmodified rig operatingon  produce the transmit frequency of

channel 30. The 10.2dMHz reference 27.89125MHz, channel 30.

oscillator is fed to pin 3 of the PLLO2 chip The output of the PLL02 phase detec-
which is the input to the fixed reference  tor is fed via a low pass filter to the VCO.
frequency divided by 1024, which pro- The frequency of the VCO is primarily
duces a frequency of 10.24MHz divided controlled by a capacitance diode whose
by 1024 which equals 10kHz at the phase  capacitance depends upon the output
detector. To obtain a locked condition voltage of the phase detector. Therefore,
for the phase locked loop, we require under locked condition the output
10kHz to appear at the output of the voltage from the phase detector is held
programmable divide by N counter. at a constant value. If the frequency of

From observing Table 1, it will be seen  the VCO should drift, then the frequency
that for channel 30 the programmable at F;, will be proportionate to the drift
divide by N number will be 197. The and consequently the input frequencies
frequency at F;, will be 197 multiplied by to the phase detector will not be the
10kHz which equals 1.97MHz. The down- same; therefore, there will be a corres-
mixer crystal oscillator is operating ata ponding change in output voltage from
frequency of 36.6162MHz. The frequency the phase detector to correct the
at the input of the down-mixer and frequency drift of the VCO, resulting in
therefore the operating frequency of the  10kHz being presented to both inputs of
voltage controlied oscillator (VCO) will  the phase detector. The low pass filter
be 1.97MHz pius 36.61625MHz which acts as a damping factor on the loop and
equals 38.58625MHz. The output of the prevents any sudden changes such as
VCO isfeddirectly to the receiver mixer. unwanted noise and transient from

upsetting and uniocking the loop.

When the channel select switch is
rotated to select channel 31, the prog-
ramme code will be changed to select a
divide by N number of 198. Table 1 shows
the relationship between channel num-
bers and the programme code presented
to the PLL chip. If you carry out the
frequency calculations for the PLL you
will discover that the set is now
operating on a frequency of 27.90125MHz
which is 10kHz higher in frequency than
for channel 30. It can be seen that the
operating frequency of the set will
change in 10kHz steps when the channel
select is altered. This is because the
phase comparator will become locked
when it sees the divide by R reference
frequency atthe output ofthe divide by N
divider, namely 10kHz.

The receiver circuit

Figure 2shows the full circuit diagram
of the set. On the receiver side Tr1 is the
RIF amplifier feeding Tr2; the receiver
first mixer ceramic filter CF1 is centred
around the first intermediate amplifier
frequency of 10.695MHz. The output of
the ceramic filter is fed to pin 16 of the
Motorola MC3357 integrated circuit. This
integrated circuit contains a mixer,
osciflator, demoduiator and squelch
trigger circuit.

The firstintermediate frequency is fed

Fig 2 Full circuit diagram
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to the mixer on pin 15 and mixed with the
frequency of the crystal reference
oscillator Tr24 which is injected on pin 1.
The output of the mixer appears on pin 3
and is fed to the input of a ceramic filter
centred on the receiver second inter-
mediate frequency of 455kHz. The output
of the ceramic filteris fed viapins5and 6
to the input of a limiter amplifier which
removes any unwanted amplitude mod-
ulation from the signal.

Part of the output of the limiter
amplifier appears on pin 7, which is fed
viaaquadrature coil T4to the input of the
demodulator on pin 8. The audio output
appears atpin9andis fed viathe volume
control VR8 and Tr7 finds its way onto the
input of the audio amplifier on pin 2. The
squelch circuit comprises Tr3 which
samples the output of the 455kHz
ceramic filter which is fed to a noise
detectorcomprising Tr4, Tr5 and Tr6. The
output of the noise detectorisfed viathe
squelch control to pin 12 of the MC3357
which is the input to the squelch trigger
circuit which provides audio mute by
placing pin 9 to earth when pin 14 is
connected to the output of pin 9.

Phase locked loop circuit

The 10.24MHz reference frequency is
generated by a crystal oscillator com-
prising Tr24 and is fed to pin 3 of the IC4,
the phase locked loop chip, the input to
the divide by R-counter. The output of the
phase detector appears at pin5and is fed
to a resistance capacitance network
starting at R96 and finishing at R66
forming the low pass filter. The output of
the filter is fed to the cathode of the
capacitance diode D9. The VCO oscilla-
tor comprises transistor Tr8 whose
output is buffered by Tr9 and fed to the
input of the down-mixer pin 4 of IC6. The
AN103 or equivalent TA7310P integrated
circuit comprises a mixer and high gain
radio frequency amplifier. The down-
mixer crystal is connected to pin 1, the
input of the high gain amplifier. T8 and
C116 provide the tuning for the crystal
oscillator, which is internally coupled to
the mixer.

The output of the down-mixer appears
at pin 9 and is fed to the divide by N
counterinputofthe PLLchipatpin2,iC4.
The output of the VCO is also fed to the
receiver first mixer via T7 to the base of
Tr2. The output of the VCO is also fed to
the transmitter mixer IC5, pin 1, which is
also an AN103 integrated circuit. The
output of the transmit crystal oscillator
Tr10 is fed to pin 4 or IC5. The output of
themixeratpin9isfedviaT12to Tr11, the
pre-driver of the transmitter, which in
turn feeds the driver transistor Tr2 and
the power amplifier Tr13.

Frequency modulation

Frequency modulation of the carrier is
achieved by another capacitance diode,
D8, forming part of the VCO tuned circuit.
Audio from the microphone is fed on
transmit to the input of the audio
amplifier pin 2 of IC2. The output of the
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amplifier is fed via VR5, which sets the
maximum deviation, to the cathode of D8.
The capacitance diode is coupled to the
VCO tuned circuit by only a small 5pF
capacitor, C85.

On transmit

Between the set transmitting and
receiving, transistor switching s
employed to activate either transmitter
or receiver. For example, on transmit,
whenthe hand mike switch J5is pressed,
the base of transistor Tr22 via diode D23
is earthed causing the transistor to stop
conducting and removing supply voltage
to the receiver. It also removes voltage
from the base of Tr23 and allows the
output of the audio amplifier to feed
audio onto the capacitance diode D8 to
provide frequency modulation. Voltage
isalsoremoved from the base of Tr18 and
in turn allows Tr17 to conduct to provide
voltage to drive the transmitter and
transmitter crystal oscillator Tr10 and
transmit mixer I1C5.

On receive

On receive the hand mike switch J5
connects the loudspeaker to earth and
the absence of an earth on the base of
Tr22 results in power being supplied to
thereceiver. Tr23 conducts and prevents
receive audio from frequency modulat-
ing the VCO. The transmitter power is
removed because Tr17 is no longer
conducting.

Transmitter power output

The output power of the transmitter is
reguiated by controlling the amount of
drive received by the power amplifier.
This is achieved by automatically adjus-
ting the voltage fed to the driver
transistor. Transistor Tr14 acts as a pass
transistor in a regulated power supply,
comprising Tr15and Tr16, with diode D10
providing the reference voltage. The
high/low power switch 83 connects
either VR6 or VR7 to the base of Tri5.
Output power is rectified by D16 and
controls the voltage on Tr15, which: jn-
turn controls the emitter voltage of Tr16,
which affects the emitter current of Tr14
and hence the output voltage which
feeds the drive transistor. Therefore, itis
possible to preset both low and high
power settings for the transmitter.

Audio AGC

The gain of the audio ampiifier is also
controlled under transmit conditions. A
portion of the audio output is rectified by
diodes D18 and D19 which control
transistor Tr20, which is connected
across the input of the audio amplifier
causing the audio level presented to the
input of the amplifier to be controlled.

Common faulls

If the set is purchased second-hand it
is possible that the suicide diode D24,
which is connected across the input of
the power supply, may have been
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Fig 3 Block diagram of modified rig operating on Channé/ 30
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damaged. This diode protects the set
from being incorrectly connected to the
power supply. Under such conditions the
diode becomes forward-biased, which
blows the in-line fuse and results in the
diode being destroyed, placing a per-
manent short circuit across the supply
input of the set. This is a very common
fault with CB sets because they are used
by members of the public with little or no
technical knowledge. When the diode
blows short circuit, the set cannot be
used until the diode is either removed
from circuit or replaced. What seems to
happen is that the owner is no longer
able to use the set and is encouraged to
sell it. The costofrepairing therig can be
more expensive than buying a new CB.

Another common fauit with CB sets is
again attributed to the lack of experi-
ence of the owner. Sometimes the set is
connected to an untuned aerial system

and the unfortunate result is a damaged
power transistor, Tr13. If the set will
receive but nottransmit, suspecttransis-
tor Tr13 as the cause.

Metering

Metering of the received signal level
and transmit relative power output is
indicated by the frontpanel meter. Diode
D14 rectifies via VR3 the output of the
receive noise detector and gives a
reasonablie indication of the receive
carrier level.

The transmit output is sampled via a
10pF capacitor C66 and rectified by D16,
andviaVR4providesarelative indication
of power output. If VR4 requires to be
adjusted, | would suggest that the set
should be connected to a 500 ohm
dummy load.

To change the operating frequency of
the set it is necessary to alter the down-

Table 1 Channel number with corresponding program codes

IC terminal no N

Ch | Frequency Fvco Fi |20|21) 2212324 28]26]27 28]
15|14{13|12|11 10| 9 | 8 | 7

1 27.60125 38.29625 168 JoJojol1]o]1lo] 1] ol 168
2 27.61125 38.30625 169 {1 Jolol1Jof1]of[1]o0] 169
3 27.62125 38.31625 170l o] 1 ]Jof1lol1]of[1]o0] 17
4 27.63125 38.32625 171101 ]Jol1]ol1fof1]o] 17
5 27.64125 38.33625 172 ojoJ1f1jol1]of[1]ol] 17
6 27.65125 38.34625 173 1ol 1]1]ol1lof1]o] 173
7 27.66125 38.35625 174fof 11 ]1Jof1io0l1]o0] 174
8 27.67125 38.36625 175 1111 Jof1jofl1]o] 17
9 27.68125 38.37625 176 JololoJol1f1fo]1]o] 176
10 27.69125 38.38625 1771 lololof1]1lof]1]o] 177
11 27.70125 38.39625 178 ol 1Jofof1]1jof1]o] 178
12 27.71125 38.40625 1729 11 Jolof1]1lo]1]o] 17
13 27.72125 38.41625 180 fojol1Jof1}1lo0f1]o0] 180
14 27.73125 38.42625 18t f1 o1 lof1]1[o]1]o0] 181
15 27.74125 38.43625 182 o1 t1 o110l 1]o0] 18
16 27.75125 38.44625 183 |1 {11 Jof1l1]lo[1]o0] 183
17 27.76125 38.45625 184 o oJol1f1 b1 lo0f1]o0] 184
18 27.77125 38.46625 185 |1 ool 1f1f1[o]1]o] 18
19 27.78125 38.47625 186 ol 1ol 111 ]o]1]o] 18
20 27.79125 38.48625 187 11 ]JofJ1]1}J1to]1]o0] 187
21 27.80125 38.49625 18 ool 1|1 1]1]0]1]o0] 188
22 27.81125 38.50625 189 J 1ol 11 f1j1]of1]o] 189
23 27.82125 38.51625 190 fo |11 111 lo]1]o0o] 190
24 27.83125 38.52625 191 b1 111 v 1ol 1]o] 191
25 27.84125 38.53625 192lofojolofofof[1]1]0] 192
2 27.85125 38.54625 1931 ]JoJofloJofol1{1]o] 193
27 27.86125 38.55625 194 ol 1]Jofofolof1[1]ao] 104
28 27.87125 38.56625 195 |1 |1 ]oflofJolo[1][1]0] 195
29 27.88125 38.57625 19 JofJo]1]ololol1]1] 0] 19
30 27.89125 38.58625 197 1 JoJ1}olofJol 111 o] 197
31 27.90125 38.59625 198 Jof1]1Jo]JoJof1]1[o] 198
32 27.91125 38.60625 199 111 lolo]of1]1] 0] 199
33 27.92125 38.61625 200 foJloJo]1fJo]ol1[1] 0] 200
34 27.93125 38.62625 20011 ool 1[ofol1}1]o] 20
35 27.94125 38.63625 202 fo[1]o]J1tolo]1l1fo] 20
36 27.95125 38.64625 203 (1] 1o}l 1lo0]Jof1]1]of 20
37 27.96125 38.65625 204 folof1f1]olo]1]1] o] 204
38 27.97125 38.66625 205 1 Jol1f1]ojol1]1]o0l 205
39 27.98125 38.67625 206 flof1 {1 [11o0fof1]1]o0f}] 208
40 27.99125 38.68625 207 f 1111 fofo]l 11} o] 207
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mixer crystal frequency. From the block
diagram for the rig given in Figure 1itis
necessary to retain F,, at 1.97MHz for
channel 30. If we decide to make channel
30 the calling channel at 29.6MHz, then
channel 40 will correspond to 29.7MHz,
the top end of the 10 metre band, and
channel 1 will correspond to 29.31MHz. if
channel 30 in the modified set is to
correspond with a frequency of 29.6MHz
then the VCO will be operating at a
frequency of 29.6MHz plus 10.695MHz,
which equals 40.295MHz.

To maintain an F;,, of 1.97MHz, the
down-mixer crystal oscillator will be
required to operate at a frequency of
40.295MHz minus 1.97MHz which equals
38.325MHz. Don’t rush out to buy this
crystal, though, as further alterations will
be made to improve the performance of
the rig later in the article.

Down-mixer crystal oscillator

The existing down-mixer crystal oscil-
lator consists of a crystal X3 which is
connected to a high gain amplifier
forming part of I1C6. | experienced
problems with the existing crystal oscil-
lator circuit, as | found it difficult to
encourage other crystals to reliably
oscillate. In fact, on a number of
occasions the existing crystal failed to
oscillate when power was restored to the
set for no apparent reason. At first |
thought it was another case of ‘sleeping
sickness’, a-disease where the crystal
activity decreases with age. To over-
comethese problems | decided tobuilda
separate crystal oscillator, illustrated in
Figure 4, and inject the output of the
crystal oscillator into the input of the
high gain amplifier pin 1 of 1C86.

Crystal oscillator :

The crystal oscillator was constructed
on Veroboard and consists of an over-
tone oscillator Tr1 and an emitter
follower buffer amplifier Tr2. L1 consists
of 5 turns of 36 swg copper wire onaToko
coil former, tuned with a 10 to 20MHz pot
core. L2 consists of approximately 100
turns of 36 swg wound on a quarter watt
solid carbon resistor. The completed
Veroboard is mounted inside an
insulated tin base, 3in long by 1'%2in wide
and %in deep, constructed from an old
tin can. The sides of the base are
soldered together and the inside
insulated with insulating tape. Itis tuned
for maximum output on the desired
frequency of 38.325MHz.

The supply and signal leads are taken
from the tin box through a grommit hole.
Awireissoldered to the inside of the box
and connected to the earth rail of the
circuit. Finally the lid is soldered on. Thin
coaxial cable of the shortest possible
length, to avoid any unnecessary signal
radiation, is taken from the emitter of Tr2
and soldered in place of crystal X3. The
supply is taken from pin 2 of TC3 which is
a voltage regulator supplying 7.5 volts.
The location of the components on the
set PCB is shown in Figure 5. Connect a
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dc to 50MHz oscilloscope or RF valve
voltmeter to test point5, ie to pin 3 of IC6,
and adjust T8 for maximum output.

VCO tuning

Don’t worry if the PLL is not locked at
this stage. Remember that from Figure 1
and Figure 3 the VCO frequency has
increased by approximately 2MHz. The
nextstepistotunethe VCO so thatit will
operate successfully over the 40 channel
range of the set.

The VCO tuning coil T6 is located
towards the front of the set near IC4. In
my set the coil former was a type 5m with
the tuning core locked with glue, and
consequently | was unable to adjust the
inductance of T6. The coil former and
screen can were unsoldered from the
printed circuit board. T6 was replaced
with a larger Toko coil former, type 10K.
Five turns of 36 swg wire was wound onto
the new coil former and covered with a
pot core before the metal case was
replaced. Electrical contact with the
printed circuit board was achieved by
extending the terminals and earth
screen connection of the Toko coil
former.

Set the channel switch to channel 1
receive, and connect a digital voltmeter
to test point one, ie the digital voltmeter
connected across C83. Adjust the tuning
core of T6to obtain a voltage reading of 2
volts plus or -minus 0.3 volts. Switch
through the forty channels and observe
that the voltage reading changes for
each channel selected. This can best be
observed by connecting a dc oscillo-
scope across test point one. The loop

circuit should now be locked. Pin 6 of |C4
is set at ground potential when the loop
is not locked.

Under lock condition it will be at a
positive potential somewhere around 5
volts. When the loop is not locked the
transmit mixer oscillator Tr10 is pre-
vented from oscillating by pin 6 of |C4
grounding the base of Tr10, therefore
preventing the transmitter from radiat-
ing an unknown frequency and causing
interference to other services. Itis worth
checking after adjusting the VCO tuning
coil T6 that pin 6 or IC4 is at a positive
potential greater than 4 volts. Having
satisfied oneself that the loop is locked,
with a lighted candle allow a small
amount of wax to secure the tuning coil
of T6. This will prevent any vibration that
the set may experience from adjusting
the tuning of the VCO.

To obtain the maximum VCO output
voltage at the input of the wideband
amplifier of IC5, connect a radio fre-
quency voltmeter or high frequency
oscilloscope to pin 1 of IC5 and adjust T7
for maximum input with the set tuned to
channel 20. T7 can be located directly
behind T6.

Receiver front end tuning

To complete the receiver tuning, it is
necessary to tweak up the front end T1
and T2 of the receiver. T1 and T2 are
located near the centre of the printed
circuit board. With either a signal
generator or another modified CB set
used as the signal source, inject
29.50MHz into the input of the set tuned
to channel 20 and adjust the input level

Fig 5 Bottom view of the PCB with components layout
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until itis justaudible, adjusting T1and T2
for maximum audio. It may be necessary
to further reduce the injected signal,
having first tuned T1 and T2 and again
adjusting them for maximum audio.
Repeat several times until you are
satisfied that the receiver front end is
now fully tuned.

Transmitter tuning

To tune the transmitter it is necessary
to connect an SWR meter and 50 ohm
dummy load to the aerial socket of the
set. These are essential items and you
should not attempt to tune the transmit-
ter without the use of a 50 ohm dummy
loadif acleansignalis to be produced on
transmit and interference to other users
avoided.

Key the transmitter with the set tuned
to channel 20. Connect an oscilloscope
to test point 4 and adjust T11 and T12 for
maximum signal. Set the sliders of RV6
and RV7 at the earth end of the slider
track. Adjust T13, L3, L5 and L6 for
maximum output indicated as the for-
ward reading on the SWR meter. With the
power level switch S3 set to high, adjust
VR6 for an output power of 4 watts. With
the power level switch S3 set to low,
adjust VR7 for an output power of 0.4
watts. In the low power switch position,
the output power can be adjusted to suit
the input power requirements, for exam-
ple, of a suitable linear amplifier.

On the aqir tests

The set was tested on a local 10m FM
netand reports were received that there
was a clicking noise on modulation
peaks. It was first thought that the
deviation control VR5 had been set too
high. However, adjusting VR5 did not
cure the problem. By accident it was
discovered that when the power output
switch S3 was set on low power, the
problem disappeared. Further investiga-
tion revealed that RF was finding its way
back into the audio circuit and being
rectified by D18 and D19. This was
affecting the automatic level control
ALC.

The problem was solved by placing a
radio frequency choke between the
wiper of VR5 and C86, and a 0.1uF
capacitor is connected between the
wiper of VR5 and earth. The capacitor is
attached to the back side of the printed
circuitboard. The radio frequency choke
is constructed by winding thirty turns of
36 swg wire onto a 1Mohm, half watt

resistor.
The concluding
part of Roger
Alban’s article will
appear next month
— don’t miss it!



BEYOND THE TRIODE

Valves for special purposes

At ultra high frequencies the inter-
electrode capacitance and the induct-
ance of internal leads will determine the
maximum operating frequency at which
the valve may be efficiently used.

At low frequencies the time it takes for
an electron to travel between cathode
and anode is not important, but at ultra
high frequencies the journey time
between cathode and anode can be a
small fraction of the cycle time. The
upper limit of useful operation of a
conventionally designed valve is around
150MHz. For higher frequencies the
valve has to be specially designed.

About the only way available of
reducing inter-electrode capacitance is
toreduce the physical size of the various
electrodes. This in turn will reduce the
power handling capability of the valve.
However, it is possible to reduce the
internal lead inductance by reducing
lead length and by using two or more
leads in parallel from the electrode.

In some types of valve the electrodes
are provided with up to five separate
leadswhich may beconnectedinparalie!
externally. In the double lead type of
valve the anode and grid electrodes are
supported by heavy single wires which
run entirely through the envelope,
providing terminals at either end of the
valve glass envelope.

Disk seal valve

In the disk seal valve, the anode, grid
and cathode are assembled in a parallel
plane as shown in Figure 9, instead of
being coaxially constructed as in the
conventional triode valve. The terminals
of the disk seal valve practically elimin-
ate lead inductance. The close spacing
between the electrodes reduces the
electron transit time.

Modern disk seal valves are available
for power dissipations of up to 100 watts
with forced air cooling, and the operat-
ing frequency range can vary between
500 and 6000MHz. As a result of the
design constraints it is not possible to
have high power and high frequency
operation simultaneously.

Velocity modulated valves

In the conventional type of valve the
grid voltage during a negative half cycle
of applied signal will tend to reduce the
velocity of the electrons. However,
during the positive half cycle, the
positive voltage on the grid will serve to
accelerate the electron stream. Over a
complete cycle of applied voltage the
electron stream will appear to separate
into two distinct groups of electrons.

The electrons leaving the cathode
during the negative half cycle will be
collectively slowed down, while those
leaving on the positive half cycle will be
accelerated. The electrons, after pas-
sing the grid on their way to the anode,
will be overtaken by the faster moving
electrons. At some point between the
grid and the anode the etectron stream
will be sub-divided into regions of high
and low density. This effect is turned to
advantage in velocity modulated valves,
so that the input signal voltage on the
grid is used to change the velocity of the
electrons in a constant current electron
beam ratherthanto vary the intensity of a
constant velocity current flow, as is the
method used in the conventional valve.

The klystron

In the kiystron valve the electrons
leaving the cathode have to pass through
an electrostatic field established by a
voltage applied to a grid. If an electron is
accelerated whilst passing through the
electrostaticfield it will take energy from

it. If the speed of the electronis retarded
by the electrostatic field, then the
electron will give energy up to it.

The two rhumbatron cavities shown in
Figure 10 surround the valve and bun-
cher grids are positioned at either end of
these cavities. When the cavities oscil-
late an- electrostatic field will exist
between the two grids of each cavity.
This field will be continuously reversing
at the frequency of resonance of the
cavities.

When the valve is first switched on, a
stream of electrons will be accelerated
along the valve by the high positive
voltage applied to the grid closest to the
cathode and the cavities will be shocked
into oscillation. Electrons arriving at the
first rhumbatron grids, when the elec-
trostatic field is retarding them, will give
up energy to the cavity and will be
decelerated. Electrons arriving when the
electrostatic field has reversed will take
energy from the cavity and will be
accelerated. Therefore, the net expendi-
ture of energy over one cycle is zero.

In the drift space between the two
rhumbatron cavities, the faster electrons
will catch up with the slower moving
onestoformdense electron bunches. By
adjusting the second rhumbatron fre-
quency, it can be arranged for the
electron bunches to arrive when the
second cavity electrostatic field is in a
retarding direction. The bunches of
electrons will therefore give up their
energy to the cavity, thus maintaining
oscillation. A feedback loop is provided
between the two rhumbatron cavities to
maintain oscillation and ensure that the
two cavities oscillate at the same
frequency. The anode serves only to
collect the spent electrons.

The resonant frequency will depend
upon the electrode voltages and on the
shape of the cavities. Therefore, the

D.C.cathode
connection

R.F. cathode
connection

Fig 9 Sectional view of the disk seal valve construction
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operating frequency may be adjusted by
either varying the supply voltage or by
altering thedimensions of the cavities by
adjusting a tuning screw.

Klystrons are employed as low power
local oscillators in high frequency super-
heterodyne receivers. Typically the out-
put power is normatly under 100mW and
the klystron is capable of oscillating
continuously in the 10 to 3cm bands.

The magnetron

A magnetron is fundamentaily a diode
valve with cylindrical electrodes placed
inauniform magnetic field, with the lines
of magnetic force parallel to the axis of
the electrodes. A moving electron sub-
jected to a magnetic field will have its
velocity unaffected, but will acquire a
component of force which is at right
angles to the direction of movement.
Therefore, the electron moves in the
direction determined by Fleming’s left
hand rule.

In a diode valve, electrons leaving the
cathode take a straight line path to the
anode, the velocity of the electron being
determined by the potential difference
between the anode and cathode, which
is also the intensity of the electrostatic
field. If a magnetic field is created
between anode and cathode, the elec-
trons leaving the cathode will take a
curved path to the anode. The amount of
curvature will be dependent upon the
strength of the magnetic field. As the
magnetic field is increased, the curva-
ture will increase until the electrons
finally miss the anode completely. This
is known as the Hull cut off point, or
critical value of magnetic field strength
(Figure 11) .

A solitary electron subjected to a

by

critical value of magnetic field will return
to the cathode after following an opi-
sometric path. However, where millions
of electrons are involved the electron
would not be able to return to the
cathode because of the retardation
effects of the space charge surrounding
the cathode. When the electron velocity
is reduced the magnetic field will have
less effect on the movement of the
efectron. A balanced state of affairs
ensues where the electrons rotate

_around the cathode. The electrons rotate

in different orbits known as shells. The
further a shell is from the cathode, the
greater the electron velocity since the
electrostatic field effect is greater
nearer the anode.

The anode of the magnetron consists
of a solid copper anode block with an
even number of hole and slot cavities
drilted in it, as shown in Figure 12 . A
heavy duty combined heater and
cathode assembly is mounted in the
centre of the anode block. The EHT of
about 15kV is applied to the anode,
producing a strong electrostatic field
between anode and cathode. A large
electromagnet produces a high intensity
electromagnetic field down through the
anode/cathode space. The magnetron is
sometimes referred to as a cross field
device.

When the EHT is applied, the resonant
cavities in the anode block will be
shocked into oscillation and an elec-
trostatic field will be established across
each cavity slot, as shown in Figure 12.
The simplest mode of oscillation is
shown where alternate segments will
have the same polarity. This is the mode
normally used and iscommonly known as
the P, or one hundred and eighty degree

Roger Alban

mode. The polarity of the electrostatic
field changes at a rate depending on the
frequency of oscillation, and therefore
appears to rotate with a certain angular
velocity.

The electron space cloud is composed
of electrons rotating around the cathode
in orbits determined by the strength of
the magnetic field. However, electrons
entering the electrostatic field across
the cavity lips will be either accelerated
or retarded. Those accelerated will be
greatly affected by the electromagnetic
field and will be repelled towards the
cathode, leaving the space cloud with
the spiked shape as shown.

Electrons in one of the shells will be
rotating at the same angular velocity as
the rate of changing electrostatic field
across the cavity slots. This shell is
known as the synchronous shell. Elec-
trons in shells nearer the anode will
therefore be rotating faster, and will be
coming into contact with the electro-
static field across the cavity slots. Some
of these electrons will be retarded and
will give up their energy to the cavities to
maintain oscillation, while others will
instead strike the anode biock to
produce the mean magnetron current.
To ensure that the magnetron oscillates
in the correct mode, alternate segments
between the cavities are electrically
strapped together as shown, by means of
metal rings of differing diameters.

RF energy is taken from the magnetron
by inserting a small loop of wire into one
of the cavities and coupling itviaaprobe
into a length of waveguide for outward
transmission to the load. The efficiency
of multi-segment magnetrons can be as
high as 65 to 70 per cent. Magnetrons are
used in situations where high power and

Fig 11 The behaviour of a moving electron subjected to a magnetic field
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BEYOND THE TRIODE

frequency is required, such as radar.

Conclusions

The design and development of the
valve has come a long way since the first
accidental discovery by Thomas Edison
in 1883 of the effect of electron flow
within a vacuum. Even today when
semiconductor devices have replaced a
large number of functions which were
carried out by valves, the valve is still
used in a variety of applications where it
is found to be unsuitable to use
semiconductor devices. Such an

application is the use of valves in the
power amplifier stages of transmitters
where robust reliability is sought,
together with high output power.

Inthe design of communicationreceiv-
ers, some designers still insist on using
valves in the first RF amplifier to improve
the performance of the receiver. Hi-fi
enthusiasts insist on still using valves in
audio amplifiers to improve the quality of
the output.

Although the teaching of valve theory
is no longer part of the syllabus for the
radio amateur examination, the new

amateur is likely to encounter equip-
ment, new and old, which will contain
valves. | hope that this article on valves
will have equipped the reader with
sufficient knowledge to be able to tackle
any faults that may occur in equipment
containing valve circuitry. See also my
articles Small Fires in Jam Jars! (May and
June 1986) and The Triode Valve
(September and October 1986).

Finally, a word of caution. Remember,
valve circuits usually operate at high
voltages. Take care when investigating

faulty valve equipment.

SCOPES

100 PAGE CATALOGUE

1OQO’s Major & Minor Electronic

components

Repaired and recalibrated. All makes - all
models. Nationwide collection and delivery.
Copies of handbooks and spares for most
popular models including golden oldies.

Phone
Mendascope Ltd 069-172 597

Audio, Hifi, Car Radios, Amps, Kits,
Computer Bits, Meters scopes, Test Gear,
Transistors, Disco, Hardware Tools.

SEND £1.00

SMITH ELECTRONICS
157 CHAPEL STREET, LEIGH,
LANCS WN7 2AL. Tel: (0942) 606674

150 Watts Pure CLASS A

The ultimate class for serious hi-fi sound quality. The SAGE SUPERMOS,
MOSFET modules are the only amplifier modules available that operate in
active pure class A throughout and will not switch to any other class at any
power level.

Compared to standard class B the results speak for themselves.

THE SUPERMOS
Class A Class B
Slew rate 250V/us 30V/us
Distortion 0.0002% 0.01%
IMD Zero 0.01% -
3dB Bandwidth 200kHz 100kHz
Peak current 50A 20A

Output power, 50 to 150W dependant upon supply voltage (+30V to +50vmax
full details with modules). Complete with integral heatsink, no external
components needed.

Built using ‘state of the art SMD'and top quality selected audio grade precision
components, film caps, Holco resistors etc, as recommended by Audiokits.
£59.95 total inc p&p.

VALVE SOUND

MOSFET POWER AMPLIFIER VA1 for Groups, guitar, PA etc

The VA1 is the result of 3 yrs painstaking development in conjunction with
groups/guitarists to achieve the much loved ‘Marshall valve sound’. Other
features include 1% precision metal film R’s, totally symmetrical design, s/c
proof and includes the unique SAGE DC loudspeaker protection unit

Low cost, complete, built and ready to go including toroidal PSU, built on
14SWG aluminium chassis. £42 + £3 p&p.
Send an SAE (9" x 4”) for full details to

SAGE AUDIO, Construction House, Whitley St, Bingley,
Yorks BD16 4JH.

OSCILLOSCOPES
TELEQUIPMENT D785 Dua! Trace 50MHz. Delay
Sweep. With manual. ... £328
COSSOR €DU150 Dual Trace 35MHz. Solid State.
Portable 8 x 10cm display with manual.. ... £200
S.E. LABS SM111. Dual Trace 18MHz Solid State
Portable AC or External DC operation B x 10cm

display With manual. . £165
TELEQUIPMENT D61 Dual Trace 10MHz With
manual..... £150
TELEQUIPMENT D43 Dual Trace |5MHz th
manual. 100
TELEQUIPMENT S34A Smgle Trace 10MHz Solld
State. Withmanual ... - . £110

DISK DRIVE PSU, 240V In; S5V 1.6A & 12V 1.5A
out, Size: W125mm. H7S5mm. D180mm. Cesed,
unused ONLY £10(P&P£2)
DISK DRIVE 5%in full height. B0 track. Double
smed Double density. With manual. Used. (P&P

.. R4S ea

£5) . -
Black & Wh|\e Momlors 9n ... fromE£4s
QWERTY KEYBOARD. Cased. ASC11 Coded +
Uncoded Keypad & Function keys. Requires ~12V.
With info. Unused ... E25(P&PE£4)
QWERTY KEYBOARD(as in LYNX MICRO). Push to
make. Cased . . ONLY £5 @8 (PAP£2)

COMMUNICATION RECEIVERS

Racal RA17L 500KHZ-30MHz. With manual

only £140 sach
Eddystone 730/4 480KHZ-30MHz. With manual

only £110 each

MULTIMETERS

AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled
differently). Complete with Batteries & Leads£88
AVO 8 Mk2. Complete with Batteries & Leads..£45
Above items In GOOD WORKING ORDER -
appearance not Al hence the price
AVO TEST SET No 1 (Military version,of AVO 8).
Complete with Batteries, Leads & Carrying Case
£es

TEST LEADS sustable for AVOMETERS. Red &
Black with 2 Croc Clips & 2Probs (P&P£2) ... £8
ANALOGUE POCKET MULTIMETERS. Philips/
Taylor/AVO etc. Compiete with Batteries & Leads

from £10

SPECIAL OFFERS

B+K Precision CRT Restorer/Analyser Model 467,
Supplied with 2 bases and manual (P&P £7)

ONLY £1285 each
LABGEAR Colour Bar Generator KG1. 8 Test
patterns (P&P £4) . .. ONLY £40 each

RACAL UNIVERSAL COUNTER TIMER

Type 836 32MHz. With manual .. ......... ONLY £50

ISOLATING TRANSFORMER 240V In - 240V Out.
SO0VA. .. £15 each (P&P£5)

STEPPING MOTORS

Type 1. 200 Steps per rev 4 Phase (§ wire) 12/24V
Torque 250z inch (will run on 5V with reduced

torque) .. £1S5ee
Type 2. 6/12 S(eps per rev. 3 Phase 12/24V {witl
work on 5V).. r : .£2ea
Soff . o £T.50

Type 3. NORTH AMERICAN PHILIPS 24 Steps per
rev. 4 wire 5V 3.3 amps 0-250rpm 0-200 PPs ... £6 8a
Type 4. 200 Steps per rev. 120V {3 wire) Torque 2502
inch. f£4ea
Type 7. WARNER 24 Steps per rev. 3 Phase (6 wire).
28V Holding Torque 450z inch .. £5ea

AVO TRANSISTOR TESTER TT169
Handheld GO/NOGO for In-situ Testing. Complete
with Batteries, Leads & instructions (P&P £3)

= NOWONLY £12

NEW EQUIPMENT

HAMEG OSCILLOSCOPE 605. Dual Trace 60MHz
Delay Sweep. Componenttester ... ... £683
HAMEG OSCILLOSCOPE 203.6. Dual Trace 20MHz
Component tester with 2 probes . ... .. ... £314

Al Other Models Available

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

Meteor 600-600MHZ. .. ... ... ... ... ... nzo
Meteor 1000-1GHz. . ... . . €178
BLACK STAR JUPITOR 500 FUNCTION

GENERATOR
Sine/Square/Triangie. 0.1Hz 500KHz {P&P £4)£110

HUNG CHANG DMM 7030 3%2 digit. Handheld 28
ranges in¢luding 10 amp AC/DC 0.1%. Compiele
with Battery & Leads (P&PE£4) . o £39.50
As above DMM 6010. 0.25% ... .. £33.50

OSCILLOSCOPE PROBES Switched x 1:x 10 (P&P
£2)

uipment — with 30 day

it
Thisis a VERY SMALL SAMPLE QF STOCK. gAE or Telephone for Lists. Please check availability before
ordering CARRIAGE all units £16. VAT to be added to Total of Goods & Carriage. Callers welcome 9am to
5.30pm Mon-Fri {(until 8pm Thurs).

STEWART OF READING

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

EN
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Compiled by Keith Hamer and Garry Smlth

arch was a fairly quiet month for

most long distance TV enthusiasts.
Tropospheric DX activity was minimal
with only a hint of reception on the 12th
from Danish and French stations in Band
I1l. The most productive band during the
month was undoubtedly Band |, espec-
ially for those with ample time to make
frequent checks for any activity.

DX-TV log for March

This month we are featuring Simon
Hamer's log which reflects the general
conditions noted by most enthusiasts.
7/3/87: SVT-1 (Sweden) on channel E2
received with the ‘TV1 SVERIGE' PM5534
test pattern.
8/3/87: BR-1 (West Germany -
Bayeriucher Rundfunk 1st network) on
channel E3 radiating the FuBK test
pattern with ‘KREUZBERG’ transmitter
location identification.
9/3/87: YLE-1 (Finland) from the channel
E3 Tervola outlet showing the 'YLE TV1’

FuBK test pattern; TSS (Russia) with
programmes and Cyrillic captions on
channel R1.

11/3/87: CST (Czechoslovakia) with the
‘RS-KH' EZO-type test pattern on chan-
nel R1; RTE-1 (Eire) on channel B airing
the ‘RTE 1" PM5544; DR (Denmark) from
the channel E3 transmitter at Fyn
displaying the ‘DR DANMARK’ PM5534
test pattern; RAI (Italy) with programmes
on channel |A.

24/3/87: RAl on channel
programmes.

25/3/87: SRG-1 (Switzerland - German
language network) on channel E2 from
the Bantiger transmitter radiating the
‘+PTTSRG1 FuBK test pattern; YLE-10n
channel E3 showing the ‘YLE TV1' FuBK
test pattern; TVP (Poland) from the
channel R2 Warsaw outlet transmitting
the dark background version of the
Philips PM5544 test pattern.

26/3/87: TSS with programmes on chan-
nel R2; NRK (Norway) with the ‘NORGE

1A carrying

BREMANGER' PM5534 test pattern on
channel EA4.

Reception reports

Carl Ashton and John Motley have
written in with details of their DX-TV
successes noted in Sheffield. For recep-
tion in Bands | and |li they use a home-
made array whereas for UHF a Triax
wideband BB grid aerial is used as well
as a Fringe Electronics WB1222 array
which covers channels 21 to 68. Two
television receivers are used (a Panaso-
nic Quintrix TC800G and a Ferguson TV
with teletext facilities) in conjunction
with a D-100 DX-TV converter. This handy
unit is used to feed one of the two
receivers via a Sharp V8300H video
recorder.

Looking at their impressive log, not
many European services have escaped
their attention. Although their equip-
ment is located at the bottom of a valley,
Carl and John have managed to receive
Russia, Spain, Czechoslovakia, Austria,
lceland, Finland, Italy, Sweden, Portugal,
Poland, the Netherlands, Hungary,

Yugoslavia, Norway, West Germany,
Luxembourg, Switzertand and even
Albania!

Bob Brooks of South Wirral saw
Denmark on the 12th going onto prog-
rammes from the PM5534 test card on
channel E10. A couple of weak unidentifi-
able programmes were also present on
channels E3 and E4.

PHOTO FILE® PHOTO FILE E @ PHOTO

1
Fig 1 FuBK test card radiated by CST in
Czechoslovakia

Plus in France

Fig 4 |dentification caption broadcast by Canal

Fig 2 PM5534 from Norway with transmitter

indentification

Fig & Albanian test card w;th RTSH TV Fig 6 Clock caption radiated by SSVC in West

SHQIPTAR' ident

¢ ‘ifii‘i{nllftf‘

XX

Fig 3 Pattern transm/tred from Tallim by Eeast/
TV in Estonia

Germany
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DX-TV RECEPTION REPORTS.

Kevin Jackson of Leeds noted French
Band |1l signals during the same opening
on the 12th from Canal Plus outlets on
channels L5, L7 and L9.

Mark Dent, also of Leeds, went one
better. He received Denmark on chan-
nels E8 and E10 as well as the French
Bands IlI stations. The Danish. signals
were strong but faded away at 1400GMT.

Simon Hamer, located at New Radnor
in Powys, successfully logged Finland
twice during the month. Both dates (the
9th and 25th) produced the ‘'YLE TV{1’
FuBK test pattern on channel E3.
Similarly, on the 8th, a West German
signal from Bayerischer Rundfunk was
identified by the ' KREUZBERG' transmit-
ter location across the centre of the test
pattern. Reception was on channel E3.

The 11th brought in a rather unusual
signal for Simon. The Gort transmitter
situated in Eire was noted on channel B
(this has the same vision frequency as
Italian channel |A) radiating the ‘RTE 1’
PMS5544 test card. Simon reckons it could
be backscatter DX rather than direct
sporadic-E due to the short distance
involved.

lain  Menzies of Aberdeen has
described recent conditions as ‘pathe-
tic'. Apart from tropospheric DX on the
1st, the only other signs of activity came
with a sporadic-E opening to Spain and
Italy on the 8th and a couple of
unidentified signals on the 19th and 21st.

Baby causes havoc

itwould appear thata new threatto DX-
TV reception is heading our way, thanks
to a baby alarm unit which has just been
launched in the UK. Our attention has
been drawn to this new device by the
well-known TV-DXer, Roger Bunney of
Romsey. Apparently, Roger has been
swamped by high level signals measured
on 49.830MHz from a house about half a
mile away. At first, the interference was
assumed to have originated from an
illegal cordless telephone system. In
fact, the culprit was found to be an alarm
unit made in Hong Kong.

The system is a crystal-controlied
narrow-band FM transmitter which uses
the domestic mainswiring as an aerial. In
effect, the whole house has been turned
into a huge illegal transmitter!

Roger has taken the matter up with the
DTl as it would appear that the device is
way out of the UK specification which
demands that such devices have a
maximum output power of 10mW. Unfor-
tunately, according to Roger, many such
baby alarms have been sold recently so
the problem is likely to be felt by more
DX-TV enthusiasts in the future.

DX-TV video

Many potential DX-TV enthusiasts
often wonder what type of signals they
canexpect to encounter before actually
splashing out on all the necessary
equipment. After all, is it going to be

worthwhile spending hard earned cash
on a hobby if you are only likely to
receive a couple of minutes of bullfight-
ing from Spain during the summer?

In fact, sustained periods of reception
are possible from virtually every Euro-
pean country, as this column regularly
testifies. Colour and sound may be
received during good sporadic-E and
tropospheric openings. Signals from
much further afield are possible during
periods of high sun-spot activity with TV
transmissions available from countries
such as Dubai, Canada, the USA and
even Australia. Daily reception from
Europe is possible via meteor shower
activity, though it should be said that
signals tend to last for only a few
seconds.

To help newcomers to DX-TV assess
the potential of this fascinating hobby, a
video cassette has been produced which
features typical reception via the four
main modes of propagation, namely
sporadic-E, meteor-shower activity, F2
layer ionisation and enhanced tropo-
spheric conditions.

The 33-minute cassette (available in
either Beta or VHS format) does not
always seek to show reception at its very
best. Instead, typical reception is fea-
tured, warts and all! Although it is
intended for newcomers to the hobby,
more experienced enthusiasts should
alsofinditinteresting, particularly if they
missed out on the last sun-spot
maximum.

Programme notes accompany the cas-
sette which comes complete with a
library cassette box. Itis available, price
£14.50 including UK postage, from HS
Publications, 17 Collingham Gardens,
Derby DE3 4FS. Cassettes conforming to
the VHS format will be sentuniess Betais
specifically requested.

Service information

Malta: Viewersin Maltaare currently able
to tune into the new British satellite TV
service, called ‘Super Channel’, entirely
free of charge!

Although very expensive TVRO equip-

ment is normally required to see prog-
rammes from this station, TV addicts in
Malta are able to receive transmissions
courtesy of the Italian pirate outfit
known as ‘Antenna Due'!
France: The uncertain futures of La Cing
and TV6 (the two latest privatised TV
services in France) appear to have been
resolved.

La Cing (TV5) is to go into partnership
with the italian private TV networks of
Italia 1, Rete 4 and Canale 5. TV6 is now
under the control of Compagnie Luxem-
bourgeoise de Télédiffusion which, for
many years, has beenresponsible for the
RTL TV services in Luxembourg.

The PM5534 test card is used by the
sixth network with the identification
‘TDF’ at the top and ‘RESEAU 6’ in the
lower black rectangle.

The anti-pirate station identifications
superimposed over programmes from
tf-1, A2and FR-3 have beendiscontinued,
at least for the time being.

Anew identification has been noted on

the FR-3 PM5544 test card. The channel
24 transmitter at Lille radiates ‘'TDF’ at
the top as usual, but ‘DIFF.TV' at the
bottom.
Netherlands: Television services are to
undergo major changes in the near
future if everything goes according to
plan.

NOS-1 will radiate programmes from
the various religious organisations
whilst NOS-2 will broadcast material
from the independent TV companies.
The new third network (NOS-3) will
transmit mainly minority interest prog-
rammes.

NOS-3 will be financed from commer-
cials and the existing licence fee.
Consequently, programme hours for
NOS-1 and NOS-2 will be reduced
accordingly. Due to technical problems,
the third network (to be known as
‘NEDERLAND 3') will not commence
until next year. When it does begin,
programmes will be radiated from all
transmitters.

On a different topic, viewers living in

Rotterdam are unlikely to rush out and
buy expensive satellite TV equipment.
They are currently able to receive
satellite programmes via cable TV from
Sky-TV, Super Channel, TV5and Filmnet.
Zimbabwe: Programmes from ZTV-1 have
recently been transferred from Band | to
Band |l channels. The non-commercial
ZTV-2 service now occupies Band |
which is bad news for many devotees of
ZTV-1; most TV sets in Zimbabwe can
only receive signals in Band I!
Iceland: A new private TV station has
opened in Akureyri. It radiates the same
programmes as the other new private
station, ‘St6d-2° (which is based in
Reykjavik) with the exception of news
builetins. Stéd-2 programmes from
Akureyri are delayed by one week!

St6d-2 programmes are transmitted on

channel E12 with an effective radiated
power of 20kW.
Poland: There is bad news on the horizon
for DX-TV enthusiasts! All transmittersin
Bands | and |I, which currently radiate
TVP-2 programmes, are to close down in
favour of UHF outlets. In fact, these
changes may well have already taken
place. By 1992, TVP-1 transmitters
operating in Bands | and Il will also have
transferred to UHF.

A new relay has opened on channel R5
serving Warsaw with programmes from
the Russian TV service, TSS.

Our thanks to William Maries (Studley,
Warwickshire), Alain Dutchatel (France),
Walter Gouder (Malta), Michae! Sum-
mers Larsen (Denmark) and Gdsta van
der Linden (Rotterdam, Netherlands) for
supplying this month’s service informa-

tion.
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FERNSEH-ANTENNA ,

Combined Band 1/3 X
Aerial for TV-DXing

The 1987 Sporadic-E season should now be with us! Time to take
advantage of a special offer from Aerial Techniques to re-equip your system.
The Fernseh-Antenna DR1712 is an efficient low cost Wideband VHF aerial
covering both Bands 1 & 3, it has a gain of 3.5dB in Band 1 and 9.5dB in
Band 3. Folded dipoles for peak efficiency are used in both Band 1 & 3
sections. Front to back ratio is 11dB — Band 1; 25dB — Band 3. The aerial
has been gold lacquered for high resistance against weather corrosion.
This array has close spaced elements, making it a very compact length of
72", ideal for the enthusiast with restricted space, or those unable to erect
separate aerials. This aerial only requires a single coaxial downiead.
In certain areas the use of a wideband VHF amplifier can be advanta-
geous, the Antiference UP1300 fits the bill. This preamplifier covers 40-
230MHz (Bands 1 to 3) with a gain of 19dB and a low noise figure of 2.5dB.
The amplifiers matching power supply unit provides 12v DC via the
coaxial downlead.
FERNSEH-ANTENNA Combined Band 1/3 Aerial — Special offer — carriage
{1 S ———— Y — 243.%5
ANTIFERENCE UP1300Band 1 &3 Amplifer................ . £17.30
ANTIFERENGE PU1240 12v DC Power Supply (mains operated) . £14.25
KINGROTOR Automatic ‘offset’ Antenna Rotator and Control Consol {uses
corecable) ... £39.95
SUPPORT BEARING for heavier load applications ... . £13.95
Aerial Techniques, the company that knows the TV-DXing hobby carry a
large and comprehensive range of aerial equipment for every type of
installation — and with a huge range of filters, amplifiers, cables, rotators,
masts and supporting hardware. Send for our illustrated Catalogue at 65p, if
it doesn't list what you want, then we can obtain it quickly.

PRESS — New Triax styie Notch Filter, covers whole of the UHF Band;
470-860MHz  completely  tuneable. Notch depth up to
..£6.95 (includes postage). (See review in this column)

All prices inclusive of VAT & Carriage Delivery normally 7-10 days.
ACCESS & VISA Mail and Telephone Orders welcome.

AER!AL TECHMIQUES

11, Kent Road, Parkstone,
Poole, Dorset, BH12 2EH. Tel: 0202 738232

Access

BARCLAYCARD|

ot

L
L.+ 70 52 € ens
PRICE ONLY

£1.20 J '~

# % e Many new lines

o £11 worth of discount vouchers
® 6 Multimeters to be won in easy to enter competition.
® Available at your local newsagent or direct from

*NEW! from Cirkit|
SUMMER 1987 ELECTRONIC
CONSTRUCTORS CATALOGUE

- MULTIMETERS
'TO BE WON

o Extended range
of test equipment

@ 9
Cirkai g
‘ 7 (0992) 444111

Cirkit Distribution Ltd Park Lane, Broxbourne, Herts EN10 7NQ

Telephone: (0992) 444111

address below.

Access

VISA

A

Telex: 22478

24 hours

Tel: (0983) 292847 xe n N EI eCt ro n i cs Tel: (0983) 292847

Specialised Electronic Component Supplies
Just a small selection from 100’'s of thousands of stock items

24 hours

ZENERDIODES [TIP146. ... CAPACITORS RESISTORS ver PROJECTS cee
B2Y88C2Vv7..0.05 [2N2646. SCREW CARBON FILM Distance Measuring  Instrument  An
BZYBBC4V3..0.06 |2N3055 TERMINAL 0.25W 5% accurate temperature compensated
BZYBBC5V1..0.06 |2N3704 150uF450V. . .. 632 | 1R-10M . 1.5p |Ultrasonic measuring device Basically
B2ZY88C7V5..0.06 |2N3819 470uF250V ... .. 0.5W 5% sl gnedkifor g e
BZY88COV1..0.06 {2N5307 470uF385V. . 942 | 10R-10M ... ..25p |BEIR S, OPICCTS LD to 26ft (ORE Wb
REGULATORS 1A BZYBBC10....0.06 |2N5308 47004F63V METALFILMO.4W | Applications: Room dimensioning, Car
FIXED VOLTAGE IC SOCKETS ® 5500uF40V....5. 1% reversing, Surveying. Robotics, Intrusion,
TCS516APL-2 . PLASTIC T0220 PACK TURNED PN 6-40 | 10000F40V.. .. 312 { 10R-1M .35p [height gauge, and lots more. OUTPUT:
ICM7217IPI . 7800/7900 SERIES WAY DISCCERAMIC | ENAMEL WIRE odiroctly to 5 taurdon L26 Dispras taacs
AD &DA CONVI 24V10 +24V... .. 045 Price/PIN.....2.0p | 47pF63V.. 003 | WOUND2.5W5% |05, iotiyt® 208 Zomprising. | PCB.
AD7525LN . 0.1A FIXED VOLTAGE PLAINLOW COST | 120pF63v........0. 1R2-1K5 027 {Components. Transducer. Shide switeh,
DACBON-CBI-V 19.50 | 78LOO/79LOO SERIES G40 WAY 100pF50V.. ... .0.03 | 6W 5% Push switch, Thermistor, PP3 Batte
8 ADC1210HCD 45.55 | PLASTIC TO92 PACK Price/PIN._..0.7p | 1000pF6aV 1R2-2K4 ... 0.46 [Sonnector | KITFRICE.... s
a ADC1211HCD 3996 |-15Vi0 + 15V . ......027 I 2200pF63V ... CERAMIC 17W lonal Extras - B
DACO800LCN ... 245 ROUND 4700pF63V. 10% LCD Display board comprising: 4-digit
« DAC1200HCD X 3PIN........ 017 | 0.047F50V ......0. tRO-10K .........0.28 fLiquid crystai display with drivers and
® DAC1201HCD BPIN.. .. ...038 |0.1.F25V 005 |SILNETWORKS on-board DF oscillator.
ICL7109CPL. 10PIN. . 042 |01uF63v. 014 |0.125WSsaCoM [KITPRICE . (oo
AD7542KN... . SIL SOCKET MONOLITHIC t® Ultrasonic parabolic re 1
LINEAR STRIP MULTHLAYER 50/ | 100R-100K ... 031 spto 65ft have been achieved.
OPO7 Precision Op/Amp. . 1.43 BWAY 012 | 100V 8/10/20% THERMISTOR PRICE.. . e e s 295
UGN3020 Hall EffectiC.... 2 58 12WAY... . 022 | 100pF-0.14F 011 | BEAD (NTC) 5232 SIParalislCestror onventer,
074 Quad Op/Amp ... 0.66 20WAY. 056 | POLYESTERALL | 4K7GMazaw... 195 | 08 SUIEG, Tor, COMPItErs (e Ca o
1436 High Vot Op/Amp ..... .70 CAPACITORS 250v POTENTIOMETERS | pi é’,componems_geway Centromes IDE
1458 Dual Op/Amp. H A AXIAL 0.0t1-047uF ......0.08 CERMET J8in 5Q Rhﬁ"gp& patch iead.
311 Comparator . . 47uF63V-A_..0.08 | POLYSTYRENE PCB TOP ADJUST ITPRICE. . ... - 1785
324 Quad Op/Amp. WuF3SV. ALL 160V 100R—200K . 030 |BUILTANDTESTED biug e
3340 Elec Attenuato 47pF-2700pF ...0.10 | PCB SIDEADJUST |Gar ICE Warning Indicator B
398 Sample & Hold .. TANTALUM 500R~200K .. ._..0.30 |KIT PRICE. ... s 595
714 Precision Op/Amp 1.0uF16V.. . . 003 | MULTITURN 38in ?.UZIBLJ AND TESTE'Dol.I = 895
al
Z3I0p/Amp 88uF10V, 5...012 | SQPCOTOP This simpie to understand Z80 CPU based
7855555 Timer ... - 3 10uF10V.......010 | ADJUST board has all the necessary hardware to
759 Power Op/Amp . 272 330uF16V...... 0.12 | 10.F16V . ... 0.13 | 100R-200K 085 fcontrol memal 10 most complex tasks.
SWITCHING REGULATORS 470uF10V-A_ 030 | 22:F16V.. . ...0.21 | PCBSIDEADJUST [Hardware inciudes 16 output lines and 16
; 3524 PSU Controller ... 285 470uF50V ... .. 030 | 33uF16V .. ...032 | 200R-200K 0.85 |input lines, 2K static RAM and 2K EPROM.
74HC4024 ..0.27 |3526 PSU Controller.. ... 369 10004F10V. 015 | 474F63v.... 023 [PLASTICTRACK  |K! comprising PCB, 2008 CRU. RAM.
74HC4040 3526. Ceramic Package .. 492 22004F16V ... 0.30 | 1004F63V. ... 057 [ @ SINE - COSINE |CONN'S KITPRICE . " Side
74HC4060 ...0.31 | 7660 NegVoltGen......... 1.76 | TLN10S . .0.40 4700uF25V .. 1.58 | 150uF6.3V 094 | 5K05% 18.25 |BUILT AND TESTED 2365
* TRANSFORMER RM CORES | LEDs 4.9mm DIA LED DISPLAYS 0.30in D TYPE CONNECTORS | PLEASE ADD £1.00 + VAT P&P AND 15% VAT. Data sheets zero rated. Data
RMORM?/RM 10 respectively - T SOLDER BUCKET sheets 50p + SAE. free on request with component. Stock items normally by
N GR%TTLLG11|‘33AA.. L oway Ski return of post. Please ask us to quote for items not listed. Part numbers are
DT2498. 007 | YELTLY 1134 9WayPlg . . ?xaqt or near equivalents. Prices correct at time of going to press.
DT2487. ORG TLO113A . 0.43in 9Way Shell. Coil winding facility available.
DT2506. CATLR342. 15 Way Skt # Available until stocks are exhausted.
RM LEDs 3.1mm DIA ANTLR343.. 15 Way Plg ... “* EPROM programming available 0,01 r 8 bit- m .00. £2.
RM BOBBINS ADJUSTERS REDTLR123.. 15 Way Shell duplication‘;. 9 9 € P REqBlDH3ByeImTr,chg|e5/00§e21s0ifor
LA1429. GRNTLG123A. 0.53in 25 Way Skt. .
LA1427. YELTLY123... . CATLR358 25 Way P,
LA1432. ORG TLO123. ANTLR3SS. 23 Way STsii UNIT 4, SAMUEL WHITES EST, COWES, IOW PO31 7LP
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< The ORIGINAL FREE OF CHARGE dial up data?
:base. Buy, browse or place YOUR OWN AD for,
«goods or services to sell. 1000's of stock items, *
spares and one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

Your monitor from its computer!! For
FR only £29.95 it becomes a SUPERB
HIGH QUALITY - COLOUR - TV SE'I;
The fabulous TELEBOX, an INVALUABLE MUST for the owner of
ANY video monitor with a composite input, colour or monochrome.
Made by a major UK Co as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manutacture, this opportunity to
g’lve your monitor a DUAL FUNCTION must not be missed! The
ELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, power supply etc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR* SET, giving a real
benefit to ALL the family!! Don't worry if your monitor doesn't have
sound- THE TELEBOX even has an integraid watt audio amplifier
fordriving an external speaker, PLUS an auxiliary output for superb
quality television sound via your headphones or Hi Fi system etc
Other features include: Compact dimensions of only 15.75” w x
5" d x 35" h latest technology, BRITISH manufacture, fully
tuneable 7 channelpush buttontuner, Auto AGC circuit, SAW fiiter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON-OFF switch etc. Many other uses.
LIMITED QUANTITY - DON'T MISS THIS OFFER!!!

ONI.Y £29.95 OR £24.95 if purchased with ANY of our |
video monitors. Supplied BRAND NEW with full instructions and 2 YEAR
warranty. POst and packing £3.50 *When used with colour crt

COLOUR & MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA' 14" COLOUR MULTI INPUT MONITOR

Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suit your immediate and future
requirements. Two video inputss RGB and PAL Composite Video, allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's,
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for superior sound quality. Many other features:
PIL tube, Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even in RGB mode Separate Colour and audio
controls for Composite Video input, BNC plug for composite input, 15 way ‘D'
plug for RGB input, modular construction etc etc.

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

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

DECCA 80 16" COLOUR monitor. RGB input.
Little or hardlé used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
9.00, a price for a colour monitor as yet unheard oft Our own interface,
sa'eté modification and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x day
guarantee Although used, units are supplied in EXCELLENT condition,
NLY £99.00 + Carriage.
DECCA 80, 18" COLOUR monitor. Composite video input Same as above
model but fitted with Composite Video ggut and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.

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

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

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

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

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

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

MINORt screen burns exist - normai data displays are unaffected 30 day

juarantee

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

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

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

Carriage and insurance on all monitors £10.00
. v
DC POWER Sl

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 55a, +12v @ 0.5a, —-12v @ 0.1a and ~23v @ 002a Dim 18 x
11 x6cm. 110 or 240v input. BRAND NEW only £16.95

GOULD G6-40A 5v 40 amp switch mode suppiy NEW €130.00

AC-DC Linear PSU for DISK drive and SYSTEM apphications Constructed on a
rugged ALLOY chassis to continuously supply fully regulated DC outputs of +5v
@ 3 amps, —5v @ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage
protected 100 or 240vAC input. Dim 28 x 12.5 x 7 cm NEW £49.94

PC2000 System
COST OVER £1400

Carnage on all PSU's £3.00
»

[
A A Ka ) Manufacturers BRAND NEW surplus
DEC LA34 Uncoded keyboard with 67 quality gold piated switches on X-Y
matrix - ideal micro conversions etc £24.95
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB
with 116 keys Many features such as On board Micro, Single 5v rail full ASCH
coded character set with 31 tunction keys, numeric keypad, cursor pad
and 9600 baud SERIAL TTL ASCH QUTPUT! Less than half price
Only £69,00 with data Carriage on Keyboards £3.50

»
>

£

BE BEATEN!"

The central processor plinth contains the 84K, ZBOA processor, DUAL TEAC 55F 5Ya"
Double sided 40/80 track disk drives (*Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, R$232,
CENTRONICS and system expansion ports, and if that's not enough a ready to plug into STANDARD 8" DRIVE port for uptoFOUR
8" disk drives, either in double density or IBM format The ultra slim92 key, detachable keyboard features 32 user definable keys,
numeric keypad and text editing keys, even its own integral microprocessor which allows the main ZBOA to devote ALL its time to
USER programs, eliminating"lost character’ problems found on other machines. The attractive, detachable 12" monitor combines
agreen, anti-glare etched screen, with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee. Full data sheet and info on request

PC2000 Business System with CPM
AST Sales and
Purchase |edger, supports up to
9000 Accounts, VAT etc.
OST OVER £1700

with CPM Etc. and ‘Ready to Run’

PRESTEL - VIEWDA

PLESSEY VUTEL, ultra compact unit, su%mly Iar&er
than a telephone features A STANDARD DTMF
TELEPHONE (tone dial) with 5° CRT monitor and
integral modem etc. for direct connection to PRESTEL.
VIEWDATA etc. Designed to sell to the EXECUTIVE at
over £600" Our price BRAND NEW AND BOXED at
only £99.00

DECCAFAX VP1 complete Professional PRESTEL
system in slimiine _desk top unit containing Modem,
Numeric keypad, CPU, PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include: Printer output, Full keyboard input, Cassette
port etc BRAND NEW with DATA. A FRACTION OF
COST only £55.00

ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard. Just add a domestic TV
receiver and {ou have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found" Many features: CENTRONICS Printer output,
Memory dialling etc. Supplied compiete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only £125.00

Post and packing on all PRESTEL units £8.50

EX-STOCK INTEGRATED CIRCUITS

4164 200 ns D RAMS 9 for €11 4116 ns
£1.50 2112 £10.00 2114 £250 2102 £2.00
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00
2764 £4.95 27128 £5.50 6800 £2.50 6821 £
68A09 £8 6BB09 £10 BOBSA £5.50 8086 £15
8088 ©8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 ZBOA DART £6.50
Z80A CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

m
Japanese 5%" half height, 80 track double sided disk
drives by TEAC, CANON, TOSHIBA etc
Sold as NEW with 90 day guarantee ONLY £85.00
TEC FB-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00
SIEMENS FDD100 SS FH 40 TRK £65.00
carriage on 5% drives £5.50
Brand NEW metal 5%" DISK CASES wgth internal PSU.
DSKC1 for2 HH or 1 FH drive £29.95 +pp£4.00
DSKC 2 for 1 HH drive £22.95 +pp£3.50
DKSC 3 As DSK1 LESS PSU £12.95 +pp£250
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2.00
8" IBM format TESTED EX EQUIPMENT.
SHUGART 800/801 SS £€175.00 +pp £8.50
SHUGART 851 DS £250.00 +pp £8.50
TWIN SHUGART851's 2 Mbtotal capacity in smart case,
complete with PSU etc. £595.00
MITSUBISHI M2894-63 8" DS 1 Mb equiv. to SHUGART
SABSOR. BRAND NEW at £275.00 +pp £8.50
DYSAN 8" Alignment disk £€29.00 + pp £1.00
Various disk drive PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES
DRE/DIABLO Series 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE4000A, B 5+5 Mb from £750.00 .
CDC HAWK 5+5 Mb£795.00. CDC9762 80 MbRMO3
etc £2500.00.
PERTEC D3422 5+5 Mb £495.00
RODIME 5% Winchesters ex-stock from €150 CALL
Clearance items— Sold as seen- No guarantee
ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data ONLYt99.00
BASF 6172 8" 23Mb Winchesters £199.00
Uniess stated afl drives are refurbished with 90 dar
guarantee Many other drives and spares in stock — calt
sales office for details.

A cancelied export order and months of negotiation enabies us to offer this protessional
PC, CPM system, recently on saie at OVER £1400, at a SCOOP price just over the cost of
W the two internal disk drives!! Or less than the price of a dumb terminai!!

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification, at our prices, CANNOT

1000's OF
_BARGAINS
FOR CALLE

PC2000 Wordé)rocessor System
with CPM and TEC FP25 daisywheel
printer

yE799

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

BRAND NEW State of the art products

DACOM DSL2123 Multi standard 300-300, 1200-75
Auto answer etc £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTO SPEED detect, and data buffer
with flow control etc. £365.00
DACOM DSL2123GT The CREAM of the Intelligent
modems, auto dial, auto call index_buffer

etc etc £498.00
Steebeck SB1212 v22 1200 baud FULL DUPLEX
sync or async, optional auto dial £465.00
RANSDATA 307A Acoustic coupler 300 baud
duplex, originate only, RS232 interface 49

Ex BRITISH TELECOM full spec, CCITT, ru?gedised.
bargain offers. Sold TESTED with data Wiil work on
any MICRO or system with RS232 interface.

&DEM 13A 300 baud unit, only 2" high fits under
phone. CALL mode only £45.00
MODEM 20-1, 75-1200 baud. Compact unit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc. £39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6.50
DATEL 2412. Made by SE Labs for BT this two part
unit is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc. Many features
include 2 or 4 wire working. self test, auto answer etc.
COST OVER £800. Qur price ONLY €199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY €295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud, full
duplex 4 wire or half duplex over 2 wire line. ONLY
£85.,00 PER PAIR +pp £10.00

For more information contact our Sales Office.

full
.00

PECIAL BULK PU ASE of these compact, high
speed matrix printers. Built in Japan for the Hazeltine
Corporation this unit features quality construction
giving 100cps bidirectional, ful pin addressable
graphics, 6 type fonts, up to 9.5 single sheet or
tractor paper handling, RS232 and CENTRONICS
paraliel interface. Many other features. BRAND NEW
and BOXED. COST £420. Our price Only £199.00

RECHARGEABLE BATTERIES

Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa.

A300 07191315 12v 3Ah NEW £13.95
A300 07191312 6v 3Ah NEW £9.95
A300 07191202 6-0-6v 1.8Ah TESTED Ex

quip £5.99

Standard VDU data entry terminals

P at give away prices!!
QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12" Green screen,
2 page ‘RAM, TVI 925, Hazeltine, ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tiit base,
Printer pbrt, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL, Z80 controiled, 15" green
screen 24 x 80 dispiay, graphics, cursor addressing,
printer port etc. Very good condition TESTED complete
with manual only £225.00
ADDS 520 - Dumb terminal, used, 12" b/w_screen
RS232 interface and printer port. TESTED.
ONLY £125.00. Carriage on terminals £10.00 v
100's of other terminals in stock, CALL for more details!

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value
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 please ADD £1.00 + VAT Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

.00.

32 Biggin Way, Upper Norwood, London SE19 3XF

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

.
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ERS — PRINTERS — PRINTERS — PRINTERS

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

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
Qiving superb
registration and print

quality. Micro-processor

\a fraction of its original cost /
electronics offer full N

DIABLO/QUME command compatability and tull controf via CPM WORDSTAR
ETC. Many other features include bi-directional printing, switchable 10 or 12 pitch,
full width 381 mm paper handiing with up to 163 characters per hne, friction feed
rollers for single sheet or continuous paper, internal buffer, standard RS§232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras R§232 data cable £10.00. Tech manuai £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. (UK Mainland} £10 00.

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

Brand New surplus of this professional printer chassis gives an
outstanding opportunity for the Student, Hobbyist or Robotics
constructor to build a printer - plotter - digitiser etc, entirely to their
own specification. The printer mechanism is supplied ready built,
aligned and pre tested but WITHOUT electronics. Many features
include ali metal chassis, phosphor bronze bearings, 132 character
optical shaft position encoder, NINE needle head, 2 x two phase 12V
stepper motors for carriage and paper control, 8.5 Paper platten etc.
etc. Even a manutacturer's print sample to show the unit's capabilities!!
Overall dimensions 40 cm x 12 cm x 21 cm.

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50.

TELETYPE ASR33

DATA I/0 TERMINALS

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

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality buift unit
made by the USA EXTEL Corporation.
Often seenin major Hotels printingupto
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL serial interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition compiete with DATA, 50 and
75 baud xtais and large paper roll.
TYPE AE11

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

ONLY £49.95
€4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCII/BAUDOT £185.00

Carriage and Insurance £7.50

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND'S LARGEST SURPLUS STORE - SEEING IS BELIEVING!

DEC CORNER

MAG TAPE DRIVES _

GE TERMIPRINTER

/\‘

A massive purchase of these desk top
printer terminals enables us to offer you
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
orignal cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter Variable forms tractor unit
enables full width - up to 13.5" 120
column paper, upper - lower case,
standard RS232 sernial interface, internal
vertical and horizontal tab settings,
standard ribbon, adjustable baud
rates. quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200120¢ps £175.00

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

SEMICONDUCTOR
‘GRAB BAGS'

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line RS232 interface.
RP0O2 40 MB hard disk drive.

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

running €3,750.00
BA11-MB 3.5" Box, PSU, LTC £395.00
DH11-AD 16" x RS232 DMA

interface £1,900.00
DLV11-J4 x ElA interface £350.00
DLV11-E Senal. Modem support  £190.00
DUP11 Synch. Serial data i/o £650.00

DQ200 Dilog - multi RK controlier £495.00

DZ11-B 8 line RS232 mux board £650.00

gDF1 1-B MB189 PDP 1123
LUS

£1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter E1A or
20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 12Bkb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram. i/o etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKO5-J 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async i/o €175.00
M18E PDP 8 Bootstrap option £75.00
VTS50 VDU and Keyboard
-20 mA €175.00
VT52 VDU and RS232 interface  £250.00

aresannsad

Give your VT100 a Birthday!!

Brand New VT100 Keyboards
only £85.00

sesesnssen

1000's of EX STOCK spares for
DEC PDP8, PDPBA, PDP11 systems &
peripherals. Call for details. All Wpes of
Computer equipment and spares wanted for
PROMPT CASH PAYMENT.
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" Many EX STOCK computer tape drives and spares by

PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY
etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.

CALL FOR DETAILS

COMPUTER/SYSTEM CABINET & PSU

All in one quality computer cabinet with integral

switched mode PSU, mains filtering, and twin fan

cooling. Originaltly made tor the tamous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at 5 amps. The complete unit is fully enclosed
with removabie top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
?ood but used condition - supplied for 240v operation complete with
ull circuit and tech. man. Give your system that professionat finish
for only £48.95 + carr. 19" wide 16" deep 10.5" high. Useable area
16" w 10.5"h 11.5"d.

Also available less psu, with fans etc. Internal dim. 19"w, 16"d, 10.5"h.
£19.95. Carriage £8.75
COMPONENTS

66% DISCOUNT ~ =iz

Due to our massive bulk purchasing programme, which enabies us to bring you the
best possible bargains, we have thousands of ICs, Transistors. Relays, Caps. PCBs,
Sub-assembiies, Switches etc. etc. surpius to OUR requirements Because we don't
have sufficient stocks of any one item to include 1n our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perhaps one of the most consistently useful items you will every buy" Sold by
weight.

2.5kis £5.25 + pp £1.25

10kis £11.25 + pp £2.25

ELECTRONIC

5 KIT'E6.90 + £1.80
20kIs £19.50 + pp £4.75
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Mixed Semis amazing value contents
include transistors digital, linear, IC's.
triacs, diodes, bridge recs, etc. etc
Ail devices guaranteed brand new full
spec with manufacturer's markings, fully
guaranteed

50+ £2.95 100+ £5.15

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

200+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

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

MAINS FILTERS

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

EPROM COPIERS

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

ONLY £195.00 + pp £2.50.

“"GANG OF EIGHT” .intelligent 280
controlied 8 gang programmer for ALL
single 5v rail EPROMS up to 27128. Wil
copy 827128in ONLY 3 MINUTES. Internal
LCD display and checking routines for
IDIOT PROOF operation. Only £395.00 +
pp £3.00.

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

Data sheets on request

Tl
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" On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy to

receive any similar items from readers

Errata

Some readers may have
experienced problems with
Brian Kendal and Jeff
Howell’s Versatile Continuity
Tester, published in the
March issue.

Firstly, the circuit diagram
should show the output of IC4
as pin 8. Also, IC pins 4 and 11
were omitted from the dia-
gram and these should go to
the positive and negative
battery terminals respec-
tively.

Secondly, the polarity of C1
should show the positive
plate to R12/R13. In the text,
the circuit description refers
to IC1a, b, ¢ and d instead of
IC1, 2, 3 and 4. Finally, in the
oscillator description, read
pin 9 for pin 11.

We apologise to readers for
any confusion resulting from
these errors.

NARSA venue change

Readers will probably be
aware of the Belle Vue exhibi-
tion which is organised each
year by over 40 amateur radio
societies in the north-west of
England. This year marked
the Silver Jubilee of the
exhibition and was an over-
whelming success, with an
attendance of more than 3,500
people.

Unfortunately, the Belle
Vue site has been sold,
requiring a new venue to be
found for 1988. The search for
a large enough compliex has
been undertaken by NARSA
(Northern Amateur Radio

Radiogram Winners!

The first two correct entries
for last month's Radiogram
were from Mr L Smithers of
London and Mr G Wormald of

receive a year's free sub-
scription to Radio and Elec-
tronics World.

The answers are shown

Worcestershire. Both will below.

SOFTWAREVBENOQDTCG
XFSRETUPMOCWANHR
RCGAEUTAPELOOPSD
OEANHQBZSDFTDRNA
SCZSVBURFIQOADUJH
SLKITCXEDVLFUGMW
EVASSMCHNAODTFUTERB
CKNTBEEGUCNHROTFR
ODROLDHPHSYTBEZO
RFKROUBTCSCOEPLA
PQFHLWSGNEYDANKD
OFTSDLRVPYBAUENGC
RAXOGTCSUASDLI KWA
CSLATSYRCUFYBEHS
IMQUAXCKNRVDOZFT
MPSRETLIFLATI G I D

Societies Association) and
only one site in the north-
west has proved to be suit-
able for all aspects of the
exhibition. This is the pur-
pose built centre at the Nor-
breck Castle Hotel, Black-
pool.

The NARSA exhibition is
normally held in mid-March
but this is not possible next
year due to prior bookings of
the new venue. Therefore, it
has been necessary to bring
forward the date by six weeks
to January 31st.

For more details contact
Peter Denton GSCGF on (051)
630 5790. )

Meeting point

The Rugby Amateur Trans-
mitting Society aims to pro-
vide a meeting point for all
radio amateurs and SWLs in
the Rugby area. The society
consists of people with awide
range of interests and experi-
ence in all fields of amateur
radio, and this is reflected in
the various activities orga-
nised by members.

On 21st July there will be a
direction finding competi-
tion, starting from the club
house - the Cricket Pavilion
outside Rugby Radio Station.
This will be followed on the
28th by a home-brew evening,
where members are invited to
bring along their latest
project.

The society meets every
Tuesday at 7.30pm. Further
information can be obtained

from Kevin Marriott G8TWH
on (0788) 77986.

On the downs

Members of the Dunstable
Downs Radio Club are aiming
to get out and about in July
with an NFD contest ‘on the
Downs’ arranged for 4th/5th
July.

July 10th sees a junk sale,
which will be held at 8pm at
the club’s regular venue,
Chews House, High Street
South, Dunstable, Bed-
fordshire. Club nights are
every Friday.

Further details are avail-
able from the secretary, Phill
Morris G6EES, on (0582)
607623.

Sussex Mobile Rally

The Sussex Mobile Rally is
an annual event for radio
amateurs and their families,
with over 50 companies
specialising in amateur radio
and electronics exhibiting.
Meanwhile the family can
enjoy a day by the seaside and
many entertainments.

The 1987 rally will again be
at Brighton Racecourse,
which can be easily found by
visitors and has ample free
car parking for the 2,000
people from all over the
south-east who attend
annually.

Always on a Sunday for
everyone's convenience, the
1987 rally will be on 12th July.
Entrance charges have
remained unaltered at £1 per

Calling all club secretaries!

We ‘are always pileased.to receive news and
details of 'interesting meetings from clubs and
individuals: However, to help us to promote your
organisation or event, please note the following:
1) Typed press releases on A4 paper are much
more legible than scrawled notes on loo paper,
and are less prone to misinterpretation.

2) Check that all the: relevant . information
concerning an event is included, such as venue
(with full address and directions if necessary),
time and date. .

3) A contact address, such as that of the club
secretary, is'essential. Please give a full postal
address and phone number if possible.

4) Please bear in mind that we work two months in
advance, so items for publication in a specific
issue should be submitted at ieast three months
before the event is due to take place.

58 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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adult (children under 14 years
and disabled visitors are
free).

The large racecourse build-
ings allow all stands to be
under cover and refresh-
ments, including hot meals,
are available in the bars and
the cafeteria. For the family a
free minibus service runs
regularly to and from the
seafront throughout the day,
and a number of other diver-
sions are available on the
rally site.

For disabled visitors,
ramps, lifts and wide gang-
ways ensure freedom of
wheelchair access. Local
clubs, societies and special-
ist groups are all repre-
sented, and a special event
station, callsign GB2SMR, is
on air to talk mobile visitors in
from far afield. The rally is
organised by members of six
amateur radio societies from
throughout Sussex.

For further details contact
the secretary, Mark Spillett
G4UAW, 26 Westlands, Rus-
tington, Sussex BN16 3NW.
Tel: (0903) 782594.

Ascension Island

The Lincoln Short Wave
Club will host a lecture on 8th
July entitled ‘Fibre glass
techniques -~ everyday use’,
by ian Fulton G4XFC.

This will be followed by an
RAE, CW, activity and con-
struction night on the 15th
and a talk on Ascension
Island by Roger Hyde G3ZDW
on the 22nd.

The venue for all these
events is the City Engineers
Club, Central Depot, Water-
side South, Lincoin. For
details of time or other
information contact Pam
Rose G4STO c/o the City
Engineers Club.

Datacom

The spring edition of Data-
com, BARTG's quarterly jour-
nal, features an article about
adding an Amtor facility to
BARTG’'s very popular ST5
terminal unit. The journal also
lists the RTTY software avail-
able.

To make life even easier,
BARTG also sells the connec-
ting ieads necessary for use
with the radio, terminal unit
and micro.

Datacom is sent to all
members of BARTG, and full
details of membership can be

obtained from John and Pat
Beedie, GWBMOK and

GW6MOJ respectively, ‘Ffyn- -

nonlas’, Salem, Llandeilo,
Dyfed SA19 7NP.

BARTG's annual rally aims
to cater for those interested
in RTTY and who like to build
their own equipment. The
1987 rally will be held on
Sunday August 30th at San-
down Park.

Further details can be
obtained from: Peter Nicol
G8VXY, 38 Mitten Avenue,
Rubery, Rednal, Birmingham
B45 0JB.

DATACOM seanc
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BRITISH AMATEUR RADIO TELEPRINTER GROUP

Slow-scanners

The Bath and District
Amateur Radio Club is pian-
ning an evening devoted to
slow-scan TV on 8th July, to
be followed on the 22nd by an
HF night on the air, with the
club call G4TMH.

Both meetings will be heid
at the Englishcombe inn,
Englishcombe Lane, Bath at
8.00pm.

Details are available from H
Welchman G6EIY on Bath
28010 daytime or 318128 even-
ings.

Beginners welcome

The Sheffield Amateur
Radio Club now meets every
Monday evening and non-
members are especially wel-
come to come along and see
what amateur radio is all
about.

The club offers talks, visits,
testgear, advice and tuitionin
Morse code and the Radio
Amateurs’ Exam. Because
they are affiliated to the
Radio Society of Great Bri-
tain, you can obtain discounts
on books, etc.

The club meets on Monday
evenings at8.00pm (RAE class
at 7.30pm) at the Firth Park

Pavilion, Firth Park Road,
Sheffield 5 (under the
clocktower next to the lib-
rary).

Non-members are asked to
pay 25p admission. Joining
fee is £1 and the annual
subscription £1.50. Tea and
coffee are available at 10p.

For further details, please
contact the club secretary,
Alan G8ZHG, at 3 Richmond
Hall Crescent, Sheffield,
South Yorkshire S138FN. Tel:
(0742) 395287.

DF contest

The July schedule of the
Coventry Amateur Radio
Society is as follows: 3rd -
Morse tuition and nightonthe
air; 10th - 2 metre direction
finding contest; 17th — night
on the air.

The society meets on Friday
evenings at 8.00pm at Baden
Powell House, 121 St Nicholas
Street, Radford, Coventry.
Further details can be
obtained from Bill Hahn
G3UOL on (0203) 414684.

NOTES FROM THE PAST

Recollections from the days when you
required a licence for your radio receiver

The punishment fits the criime

Most readers will have seen the
' newspaper accounts of the pirate
{istener of Hounslow who was fined a

couple of pounds and had his recelver
confiscated. The right of the GPO to
apply to have the receiver impounded
was not, until it was exercised on this
occasion, generally realised. As a form
of punishment it obviously varies in its
deterrent effect. There is a world of
difference between {osing a 100-guinea
radiogram and being relieved of a box of
old junk you'd have to pay anyone else
to take away!

When | heard the incident discussed
by a coupie of listeners, one brightly
suggested getting a friendly neighbour
to run in an extension speaker. To do
this, of course, also requires a licence.
The bright boys who make a living by
devising regulations are sure to have
prepared for a thing like that. Those who
remember me telling the story of the
start of relayed radio could tell you that
at one time it was actually forbidden! At
least, the bright boys found it was when
they carefully checked over' the
reguiations they had drafted.

Occasionally we get queries from
readers about the licence position of
portable receivers built for fitting to
their cycies or cars. The licence for a
fixed address also covers the use of a
portable set, not only by the licensee but
also by any member of his househoid. A
receiver which is fitted in a vehicle is
not considered to be portable in the
sense that it is.a ‘portable receiver’, and
therefore an additional licence must be
taken out.

It reminds me of an amusing
experience told me by a reader. Every
time he phones his girlfriend, he gets
the Light Programme. | can only imagine
it is picked up from a relay service
wiring which might run parallel. |
wonder whether he is entitied to listen
to it without taking out a wireless
licence!

JULY 1987
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SHORT WAVE
NEWS FOR DX
LISTENERS

By Frank A Baldwin

All times in UTC, bold figures indicate the frequency in kHz

f

Xing Peruvian stations on

and near the 60 metre
band (4750 to 5050kHz) is not,
apart from one exception, an
easy matter. Most of the
transmitters  exhibit  low
power ratings, their frequen-
cies and operating schedules
often being at some degree of
variance with those pub-
lished.

Being private ventures,
some are apt to vanish from
the scene after a short period
of life, this being due to lack
of initial capital or, as is often
the case, unavailability of
spares subsequent to a
breakdown of the equipment.

For the avid DX hunter
there are Peruvian stations
operating on the 90 metre
band (3200 to 3400), to be
dealt with later in this Peru-
vian series, and from 4004 up
to 5§776.9, but utility (ute)
interference is a major factor
limiting reception of many of
these transmitters by those
residing in western Europe
and the UK. Nevertheless
such signals are reported by
Euro DXers from time to time,
especially during the ‘season’
for Latin American reception
which is roughly from April
through to August inclusive.

The signals from Peru
proved to be extremely diffi-
cult to hear prior to, and for
some years after, World War
Il. With the reception equip-
ment available at that time,
together with the fact that the
low powered Peruvian trans-
mitters are located behind
the high Andean range, it was
unlikely that such a log entry
would be made.

Matters remained at that
level until the emergence of
more advanced receiver
design and the advent of
Radio Atlantida operating on
4790 with a power of 5kW in
the clear during our late
nights and very early mor-
nings. Logging Radio Atlan-
tida, Iquitos, is a relatively
easy matter with respect to
Peruvian stations; hearing
the remainder is far from that
level of endeavour.

Peru

The Republic of Peru is
situated in West South Amer-
ica, the capital being the city
of Lima lying amid a fertile
plain with the main port of
Callao being 7 miles distant.

The country may be divided
intothreeregions, the narrow
coastal plain, the Andes and
the Montana, comprising the
eastern slopes of the moun-
tains and the Amazon low-
lands. The Pacific coastal
plain is desert terrain for
some 1400 miles in which
region much irrigation is
required for agricultural pur-
poses.

Bounded in the west by the
Pacific, Peru is divided by two
ranges of the Andes with a
high altiplano lying between.
The altiplano, except that
area around Lake Titicaca, is
a cold and barren region.
Lake Titicaco, in the south on
the Bolivian border is the
largest in South America and
shared with Brazil. The West
Cordillera of the Andes
includes the volcanoes EI
Misti and Huascaran. Many
rivers from this range flow
into the Pacific Ocean.

In the east are the rain
forests of the west Amazon
basin, the population of which
is mostly Indian. There being
only a rudimentary rail and
road system, transportationin
Peru is difficult.

About 50% of the total
population of Peruis of Indian
origin, the remainder being
Mestizo (mixed Spanish/In-
dian), Oriental and European.
The languages used are
Spanish and Quechua, the
former being the official lan-
guage. The state religion is
Roman Catholic.

Peru was the centre of the
great Inca civilisation where
every citizen had both work
and food. In some respects it
was far in advance of that
imposed by the treasure
seeking Spanish conquista-
dors who subjugated the
Incas in the 16th century.

The last great Inca
emperor, Huayna Capac, who

died in 1533, divided his
empire by leaving the
recently conquered kingdom
of Quito to his favourite son
Atahualpa and the remainder
to hislegitimate heir Huascar.
The resultant war between
them weakened the Inca
empire, making Francisco
Pizarro's conquest much
easier. The old Inca capital of

Cuzco is located on the
altiplano.
Peru proclaimed its

independence from Spain in
1821. After a succession of
military governments, demo-
cratic rule was established in
1980, present day Peru having
a population totalling
19,000,000, governed by a Sen-
ate and a Chamber of
Deputies.

Marker station

A reliable marker station
providing an indication of
Peruvian reception condit-
ions is, as suggested above,
Radio Atlantida. As a general
guide, the most favourable
time period is that from 2300
through to 0600.

On 4004.9 La gran estacion
Radio Grau, la frequencia del
amor y la Amistad (The grand
station Radio Grau, the fre-
quency of love and friend-

ship), Radio Grau in Huanca-
bamba operates from 0930 to
0200 with a power of 0.5kW.
The nominal frequency is
4010. Huancabamba is a
pleasant city which attracts
visitors to the Las Garinjas
lagoons, famed locally for
their medical properties.

Radio Frecuencia Popular
in Rioja on 4025 is scheduled
from 1100 to 0300 (Sunday
from 1200 to 0100). This one
identifies as La Voz de Rioja
(The Voice from Rioja). The
power is 0.5kW. Rioja is
named afteraregionin north-
ern Spain.

Radio Marginal, Tocache on
4039.3 is on the air from
around 1000 to 0345 with a
power of 0.5kW.

Radio Moderna in Celendin
operates on 4300 with a power
of 0.3kW from 1000 to 0305
(Saturday from 1000 to 0450)
but varying the sign-off time
to 0500 on occasions. Need-
less to say, it is rarely heard
far from Celendin.

On 4458 is Villa Tropico in
Villa Tunari operating in
Spanish and Quechua from
1000 to 1400 and from 2100 to
0230 at 0.3kW.

R Norandina, in Celendin,
operates around 4459.3 from
2200 to 0435 (Saturday from

Radio Australia’s studios and offices at Burwood East, 20km south-east
of central Melbourne. Facilities include 18 studio and control booth areas,
news reading booths, a small production studio and a computerised

switchroom.

The station broadcasts over 50 hours of programmes each day

AR
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2200 to 0450) with a power of
1kW. It identifies as La Nueva
imagen en Radio and is
regularly reported by Euro-
pean DXers.

Radio Ayaviri, Ayaviri on
4606 with a power of 1kW is
scheduled from 2000 to 0400
(Sunday from 2000 to 0215).
The station identification is
LaVozdelaHogar (The Voice
from the Hearth).

Radio Huanta 2000, Huanta
on 4755 opens at 1000 and is
scheduled to close at 0300
(Saturday from 1000 to 0500).
At 0.5kW, it is frequently
heard and reported by Euro-
pean DXers.

Radio Inca del Peru, Lima
on 4762 with a power of 5kW
works to a 24-hour schedule
on Saturday and Sunday
(Monday to Friday from 1100
to 0500) with promos (promo-
tions) such as Inca Cola often
being heard. The city of Lima
is the centre of Peruvian
commercial, industrial and
social life and has a uni-
versity.

The seaside surburbs of
Chorillas, Barranco and
Miraflores house the more
wealthy citizens whilst sur-
rounding shanty towns, nor-
mal in Latin America, provide
shelter of asort for the poorer
sections of the community.

On 4770 is Radio Andina de

Arequipa, Arequipa operat-

ing around the clock with a
transmitter with a power of
10kW. The city of Arequipa is
the capital of the province of
that name and a former Inca
settlement.

Radio Tarma, Tarma is on
4774.9 at 1kW, being on the air
from 0900 to 1400 and from
2000 to 0500. It is reguiarly
featured in the SWL press
world-wide.

Radio San Martin, Tarapoto
on 4810 identifies as Una Voz
Peruana para la Libertad
(One Voice of Peru for her
Liberty) and is scheduled
from 0930 to 0300 (Sunday
from 1100 to 0000) with a
power of 3kW. Itis often heard
in Europe and the UK.

LaVozdelaSelva, iquitosis
on 4825, at which point on the
dial it broadcasts to the local
populace from 0955 to 0100.
The sign-on time can vary to
0930, the power being 10kW.
Iquitos was founded in 1863
and became animportant port
during the wild rubber boom
of the early 20th century,
being about 2300 miles from
the mouth of the Amazon.

In the next issue this review
of Peruvian stations on the
low frequency ranges will be
continued.

AROUND THE DIAL

In which are featured some of
the loggings recently made
here in East Anglia.

[ AFRICA |
Ghana

Accra on 3350 at 0544, YL
with announcements in Eng-
lish followed by a religious
service. This is GBC1 with
programmes in English and
Hausa from 0500 to 0805
(Saturday and Sunday from
1730 to 2305). The power is
20kW.

Accra on 3366 at 2255, OM
with the news in English, an
epilogue foliowed by a choral
rendering of the National
Anthem and off at 2303. GBC2
radiates in English from 0530
to 0805 (Saturday and Sunday
from 0805 to 0900) and from
1730 to 2305 with a power of
50kW.

Burkina Faso
Quagadougou on 4815 at

0002, OM with the station
identification in  French,

orchestral rendition of the
National Anthem and carrier
off. At 50kW, Quagadougou is
on the air from 0530 to 0855
(Saturday and Sunday from
0700 to 0755) and daily from
1700 to 0000 in French and
vernaculars.

Cameroon

Garoua on 5010 at 0532, OM
with a newscast in English of
both local and world events.
The schedule is from 0430 to
0800 (Sunday from 0630 to
0800) and from 1645 to 2315 in
French, vernaculars and
English. The power is 100kW.

Costa Rica

Radio Reloj, Irazuon 4832 at
0446 with a programme of
popular songs and music in
the local style. The schedule
is from 2200 to 1000 with a
power of 3kW. Being on a
clear channel, Radio Reloj is
heard and reported world-
wide.

Honduras

La Voz Evangelica, Teguci-
galpa on 4820 at 0444,
announcements and reli-
gious songs in Spanish. LV
Evangelica operates from
1030 to 0600 in Spanish (Sun-
day from 1100 to 0700 in
Spanish and English). The
power is 5kW.

Brazil

Radio Liberal, Belem on a
measured 3325.4 at 0542, OM
with a sports commentary in
Portuguese. R Liberal is on
the air around the clock with a
power of 5kW.

Colombia

Radio Sutatenza, Bogata on
5095 at 2313, folk songs and
music in the local style, OM
with announcements in Span-
ish. R Sutatenza has a24-hour
schedule and a power of
50kW.

Equador

HCJB Quito on 3220 at 0415,
slow sombre orchestral music
and some announcements in
Spanish. HCJB on this chan-
nel programmes in Quechua
from 0830 to 1430 and from
2100 to 0200, in Spanish from
0200 to 0500. The power is
10kW.

Guatemala

Radio Cultural, Guatemala
City on 3300 at 0546, dance
music European style,
announcements and then the
station identification. At
10kW, Radio Cultural oper-
ates from 1000 (Sunday from
1100) to 1300 and from 2130 to
0630 in Spanish except for an
English transmission timed
from 0300 (Sunday from 2345)
to 0430.

Australia

Melbourne on 7120 at 1524,
OM with the station iden-
tification, Waltzing Matilda
and sign-off after the Can-
tonese programme to South-
East Asia scheduled from
1430 to 1530.

Portugal

Radio Renascenca, Lisbon
on 9680 at 1443, announce-
ments and light orchestral
music during the Portuguese
transmission for Europe,
timed from 1400 to 2000.

Spain

Madrid on 9570 at 1117, a
talk about Madrid during the
Spanish programme  for
Europe scheduled from 0930
to 2130 daily.

Voice of the Feda'’i on 3940
at2135, OM with aharanguein
Farsi (Persian). Voice of the
Feda'i (Seda-ye Feda'i) sup-
ports the establishment of a
People’s Democratic Repub-
lic and commences each
transmission with the Inter-
nationale. Announcements
purport the station to be that
of the Feda'iyan Khalg-e lran
guerillas.

Emisor Regional da Huila,
Angola, on 4820 at 2213, OM
with a talk in Portuguese
foliowed by African music in
the fast rhythmic style typical
of the locality.

This 10kW transmitter oper-
ates in Portuguese and
vernaculars from 0500 to 2302.
Listen on this channel after
the 50kW Radio Botswana
signs off at 2100.

Radio Revolution, Bujum-
bura, Burundi on 3300 at 0425,
OM with a talk in vernacular,
the transmission being sub-
jected to severe utility inter-
ference.

With a power of 25kW,
Bujumbura is on the air from
0300 to 0700 (Sunday from 0300
to 0600) and from 1600 to 2100
in French, English and
vernaculars. It is seldom
heard and reported by virtue
of the almost continuous co-
channel utility interference.

Radio Madre de Dios, Peru,
on 4950 at 2256, YL and OM
with a discussion in Spanish
followed by some trumpet
dance music in the local style
and then a talk. This 5kW
transmitter entertains the
locals from 1030 to 0200 and

programmes  entirely in
Spanish.

Radio Kigali, Rwanda on
3330 at 0545 songs in

vernacular with music typical
of the region. This one prog-
rammes in French, Swabhili
and vernaculars from 0300 to
0600 (Sunday from 0600 to
0900), from 0900 to 1200 (Satur-
day and Sunday from 1200 to
1330) and from 1330 to 2100.
The power is 5kW.
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unwanted equipment or advertise your ‘wants’.

accept ads not on our order form.

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space on the order form. We will

FREE CLASSIFIED ADS

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

CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be inserted in the first available issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

Send to: Radio & Electronics Wodd Sovereign House, Brentwood, Essex

B Yaesu FT708, 70cm hand-held, complete with
fast charger, 2 nicads, case, speaker mic. Good
condition, first £150 cash secures, buyer collects.
Tel: Gravesend 321797

B SX200N VHF/UHF scanning Rx modified with
2.5mm jack socket for cassette recorder control.
Perfect condition, £160 ono. John Wilson, 6
Holland Street, Aberdeen. Tel: (0224) 638179 or
(0224) 722799 ext 139

B Scanner users, | have photocopies of service
manuals for the following: Tandy, Realistic PRO30,
PRO31, PRO32 and PR0O2021, Yaesu FRG9600 and
combined AOR 2001-2002 (UK) version. All £5.00
each plus p&p 50p. Phillips. Tel: 01-743 0811

B 5inch Yyoko UHF/VHF System B/G/I for UK and
Continental use, unwanted present, offers, cost
£89.95. Tel: (0283) 221870

B Yaesu FT One gen coverage tvr. All options with
MD1 base scanning mic. G4NYC. Tel: (0529) 21327
after 9pm

B 13.8V25A PSU, £20.00.13.8V 12A PSU, £15.00. 12V
3.5A Coutant PS module, £5.00. Advance H-1 AF 3
band sig gen with manual, £20.00. Electronic
multimeter CT471 dc 1500MHz. RF probes &
manual, vgc, £35.00. Marconi 1-30MHz 14ft loaded
whip ae, £10.00. 10ft teiescopic tank ae, £5.00. 4 off
h/duty ribbed ceramic ae insulators, £3.00. SG
Brown h/phones, £5.00. Incomplete HF Tx kit~ 6146
valve & holder, tank former, RF chokes, wide
spaced capacitor, hi-V capacitors, temp controlled
xtal/osc, meters, dials, filters, ht trans, choke, etc
£30.00 the lot. Box of quality signal components
100-1000MHz masthead amp & PSU. Rotary step
attenuator, signal splitters, coaxial changeover
relay (12V) coaxial switches, mostly new & unused.
£15.00 the lot. Copies of RadComm mag, May '75 to
Sept '76, £5.00. G4FZG QTHR. Tel: (0242) 580329
B Vintage military 7to 9MHz, type 38 walkie-talkie
wireless sets invgc, £50 for the pair. Taylor all wave
multi-range signal generator model 65B in vgc,
£25. Tel: Bookham (0372) 52569

B Yaesu FR-101 communications receiver. Mint
condition, £280. Trio 9R-59DS general coverage
receiver, excellent condition, £90. Buyer coliects.
Lewis, 11 Drydales, Anlaby, Hull HU10 7JU. Tel:
(0482) 652395

B SX200N scanner, boxed as new condition, £180
ovno. Buyer to collect or carriage extra. Reason
for sale purchased AR2001. Des Thompson, Four
Winds, 131 St Johns Road, Exmouth, Devon EX8
4EW. Tel: Exmouth 26 5059

B Oric Atmos 48K, complete with all leads,
manuals, books, tape software. Inciudes Forth.
Perfect condition, £55. Also, MCP40 four colour
printer/piotter, £55. May swap for reasonable
general coverage receiver. A French, 14 Orchard
Hili, Faringdon, Oxon SN7 7EH. Tel: (0367) 20788
B Yaesu FT270R 5 to 25 watt two metre radio with
voice synthesizer. As new boxed, £175 ovno. Tel:
01-472 9056 after 6pm

B Shack clearout: Drae VHF wavemeter. FX1
Lowe wavemeter. ZX81 16K RAM. Pye Cambridge
70MHz. RF Thru-line wattmeter, model T435 144-
435MHz. Lowe VOX unit. Yaesu FF-501-DX 5202. 20
amp stabilised power supply, fitted with meter.
Three Datong codecall 4096. Pye Westminster W15
FM suitable 50MHz. Mint condition. Signal
generator (TE-20). Philips oscilloscope dual-trace
0-10MHz. Jaybeam VHF coliinear aerial. Reason-
able offers accepted. Tel: Sheffield (0742) 651289
B RCA metal vaives, new, boxed, 6 6SG7, 3 6J5, 2
6N7, 1 6SJ7, 1 6J7, 1 6K8, 1 6H6, £10. Eddystone
formers 2% inch. 6 TPI, £10. 813 valve, £10. Two new
Ormond chrome var cap 500xF, £10. Valves ACP1,
U30/250, MPT4, HL2, UU3, PM22A, UUS, VP4A,
Acpen, VU120, £5. Twin gang 500uF, £5. Earl, 1
Mayfield Drive, Daventry, Northants. Tel: 702265

B Standard CliI 2m hand-held with nicad battery
pack, rubber duck and charger. Less than six
months old. As a special export version it has
extended coverage, £120 ono. Tel: 01-794 1984
(West Hampstead) after 6.30pm weekdays or any
time weekends

B Yaesu FT901DE transceiver, several fitted
extras including Curtis keyer, FM board, FM filter.
Excellent condition. Purchased from South Mid-
land Communications three years ago, £460 ono.
Tel: (0526) 306612 and ask for Sean. 34 Electric
Station Road, Sleaford, Lincs

B Retirement sale: loads of electronic goodies.
Too varied to list so selling in large parcels by
weight. 5Ib for £8, 10Ib for £13, 20Ib for £19. Each
contains aselection of new and used components,
larger parcels may contain transformers, equip-
ment, etc. Superb value. You will be delighted.
Also over 1,000 new boxed valves. SAE with
enquiries please (from only 5p each!). Mr K Bailey,
40 Seymour Close, Selly Park, Birmingham B29
7JD. Tel: (021) 472 3688

B Antex TCSU-1 soldering station, CTC iron £45,
Mega PL-1 photolab exposure unit, spare tubes,
£40. Stone. Tel: (0872) 864183

® Computer. Acorn Atom. Fully expanded plus
tool kit ROM and many extras. Also quantities of
§8/SD and DS/DD 5.25 inch discs. Offers? Godfrey
G4GLM, 63 The Drive, Edgware, Middlesex HA8
8PS. Tel: 01-958 5113

FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN
WORK FOR YOU '

We are pleased to be able to offer readers
the opportunity to sell your unwanted
equipment or advertise your 'wants'.

Simply compiete the order form at the end
of these ads - feel free to use an extra
sheet of paper if there is not enough
space. We will accept ads not on our order
form. Send to Radio & Electronics World,
Classified Ads, Sovereign House, Brent-
wood, Essex CM14 4SE.

B Teiletype printer with keyboard, reader and
punch. Suit RTTY or wire. 3 rolls paper and
connection details. Used regularly, good condi-
tion, £25 offers. Pulse generator, 1Hz to 1MHz
40Vpp, good condition, £25. B J Frost, 8 Robins-
wood Drive, Ferndown, Dorset BH22 9RZ. Tel:
(0202) 875743

B Windrush 6800 system with EPROM program-
mer and developmental software. Canon AS100
computer with MSDOS and CP/M86 and additional
software. Various electronics deveiopmental tes-
ting equipment and components, including
scopes, monitors, decade divider, logic analysers,
power units and CAD PCB system. Miss V Thillai,
74 Forlease Road, Maidenhead, Berks SL6 1SD.
Tel: (0628) 36121

B Free: a number of components, about 6 small
packs, please send one first class stamp to cover
postage to Mr Lawrence, 7 Griffin Crescent, Wick,
W Sussex

B Pye 6ch 2m FM Cambridge, Pye 6¢ch 70cm FM
Cambridge, both complete with xtals and manuals.
PF1 Pye pocketphones. Marconi TFBO1A 10MHz-
300MHz sig gen. Marconi TF643 20MHz-500MHz
wavemeter. Sig gen 150kHz-220MHz. Qty blowers,
offers please. Mr P N Ash, 9 Mapie Grove, Rugby
CV21 2QS. Tel: (0788) 76630

B Video infra-red, full-function, remote-control

for Grundig 2x4 super recorder. Consists of VIF-
K1 combination, including TPV355 handset, and
VIF-E1 plug-in receiver with new battery. Boxed,
new and completely unused, only £18. Tel:
Tyneside (091) 2630714

B 1.8-30MHz ham bands oniy Rx. Home built
double conversion valve set to G3RKK RSGB
bulletin design. In large heavy case. In working
order with circuit. Any reasonabie offer, buyer to
coliect. Please telephone Leeds (0532) 866897

@ Matchbox size transmitter FM plans, £2. Plastic
bags 5in x 7in strong quality, £5 for 100. Ideal
component storage, sample SAE. Twin Horns
Compact powerful weather-proof, new, boxed,
would make house or car alarm 6V, £24. Sound
effects unit makes gun, iaser, trains, etc. 6 buttons
+ speaker, £5. 4 bags containing new components,
BC108s, UA741 ICs, NESS55 ICs, 8+14 pin sockets,
IN4148 diodes, red LEDs, mixed bag, £5.25. Credit
cardsize calculator, new, boxed, £2. Afghan hound
book by Charles Harrisson, hard back, new, £13.
Patrick Moore's The Sky at Night 3 book, hard
back, £6. Self tapping screws, short and long, mix
100, £1.50. All by post. Mr D Martin, 7 Griffin
Crescent, Wick, Sussex BN17 7LH

@ Eddystone general coverage receiver, model
670A good condition. £60 ono. Tei: Portishead
(0272) 846343

B Clegg FM tncvr 0 to 25W, 143/149, £150 ono. IC2E
2 power packs. Heavy duty case £150. Dawe output
meter £20. 28/144mm tnvtr, little use, £150. FT902
new mobile power plug and leads. FT790 UHF
tncvr, £300. 30W linear, £50. MM4001 RTTY unit &
keyboard had little use, £250. Trio/Ken R1000 fitted
FM unit, £250. All plus post. Phone G4YUG (0473)
830147 anytime

B Pye Cambridge £12, lambic keyer with home-
made paddle, £10.50. 80m direct conversion
receiver, £20. Peak reading wattmeter, LED
readout for Tx power output, £12. HF linear 2X 813.
Needs 2kV++ PSU. Have the transformer for it,
£65. RTTY tape reader 656, £3. Signal gen £12. 30A
PSU overvolit protection over current shut down 10
volt to 15 volt variable, £45. Semiconductors, new
transistors and diodes, £2 per pack. Gino G4ANNZ
QTHR. Tel: Melton Mowbray (0664) 500228

B ITT and Pye Starphones UHF 400mW o/p singie
channel unmodified with nicad, £25.00 or modified
for 70cm less xtals £30.00. Telefunken 160MHz Tx-
450MHz Rx pocket ‘bleeps’ with circuit + nicad,
£5.00. Creed 444 teleprinter with mains tead, £15.00
ono. Tel: Nick (021) 427 2987

B Strong polythene component bags 5in x 7in
new, 100 for £5 post free or SAE for sample, by post
only. Mr D Martin, 6 Downland Garden, Epsom,
Surrey KT18 5SJ

B Tektronix test equipment. New Time Mark
generator module, TG501 and current probe
amplifier module, AM503. Both with instruction
manuais. Offers around half new price. Tel: 01-740
7018 (W London)

B Good home required: SS-1055; 10-80m solid
state ali-mode transceiver plus accessories, £275.
TW-4000A; 70cm/2m FM plus MA-4000, £375.
Standard C8800; sensitive 2m FM mobile, £105. TR-
2500 plus speaker mike plus MS1 etc, £175. TR-2400
plus speaker mike etc, £95. Scopex 2-channei
10MHz high persistance oscilloscope, £75. AR
rotator plus Jaybeam; 2m collinear, 2m quad, 70cm
multi-ele beam, £55. Apricot Fb semi portable
including disc-drive etc, as new at fraction of
original price, £225. House move forces saies. Tel:
(0604) 858839

B large stock early valves and bases, eg: Acorn
90001/2 series. British 4,5,7 pin. 1.4V-6.3V, dc/ac
miniatures. ac, ac/dc octals. 2V battery. Power.
Rect’s. Barretters. CRTs. IND HTD 4.0V. Many new,
state wants please. Also vintage components.
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Dials, variable capacitors. Most items for the
vintage set builder. No lists but SAEs answered. R
Jennings, 20 New House Close, Thanington,
Canterbury, Kent CT4 7BQ. Tel: (0227) 65200

W Set of PCB and memory chips with some
components to make frame store for WX Rx, brand
new unstarted project £40. 16K RAM board Apple,
£10. Multi testmeter, volts, ohms, current with 50
and 75 ohm RF probes, strong case, £25. Similar for
repair or spares with probes, £10. JVC min TV radio
bands 1,3,5, ideal DX or ATV use, £60. Tel: Ben,
Kidderminster 743253

® Codar PR30 preselector, £10. Yaesu FRG-7
receiver, £125. Unused ZX Spectrum Plus £50.
Scarab terminal unit, plus Spectrum RTTY inter-
face and software, £60. Hallicrafter Super Skyrider
receivers, £60 and £40. Tel: St Albans 39333

B Quick sale b/new Trio TH21E 2m h/port with
spk/mic, DC21 dc-dc converter, case, s/manual,
charger, boxed, £65 + postage and TH41E 70cm
h/portwith VOX headset, DC21, s/manual, charger,
BNC adaptor, boxed, £175 + postage. Or the both
for £300 plus postage. B/n Tandys latest PC6
computer, 8K, boxed, iast week | paid £100. Sell £50
+ postage. Also R&EW from No 1 to today. Ham
Radio No 1to today. Amateur Radio No 1to today.
Ring any time (0473) 85526

B |TT KS666 18W 4 ohms speakers. Will buy or part
exchange with KS665 speakers. Will pay £25 ono.
Collins, 47 Brunswick Road, Fair Oak, Eastleigh,
Southampton, Hampshire SO5 7FF. Tel: South-
ampton 693743

W Dust out your shacks and lofts, will pay these
prices for National Company Malden equipment,
original manuals, catalogues £5-£10, HRO speaker
enclosures £15-£20. HRO PSUs £5-£10. HRO rack
mounting combined PSU/speaker unit, £30. Rack
mounting coil pack holders, £10-£20. German and
Japanese WWI! copies of HRO, £150. Also wanted,

other national receivers, equipment, transmitters,
HROs working, non-working models. Tel: St
Albans 39333

M Have Geloso G209R receiver. Want another
working one with mains tranny, etc, ok. All crystals
in place. Needed for spares to bring other one to
full operating condition. Non-working receiver
considered for parts only. Cannot pick up. Invalid.
Quite willing to pay carriage. An Amperite 6H6
ballast valve used in circuit, not double diode
valve, but amperite ‘special’. Who knows where to
get one? M J Shepherd, 66 Westerland Avenue,
Canvey Island, Essex SS8 8JS

H Urgent! Need CR100 bits for rebuild. Need
chassis, cabinet, front panel, ant mixer, osc and HF
coils for ranges 1 and 2, knobs, chokes, output
trans, LF filter, lower round logging scale and
attendant bits, round dial trim. Please, make it
cheap, have short arms and deep pockets. Please
write! Mr A Hawkins. 166C Kestrels View,
Southgate, Runcorn, Cheshire WA7 2RX

@ Cobra 360 channel to convert. Tel: (0283) 221870
W Sony 2001D or similar receiver, good condition
essential. Also Datong AD270 or AD370 active
aerial. Tel: (0823) 432909, Taunton area, before
10pm

& Colour or b/w monitor with composite input.
Condition does not really matter, butsome lifein it
might help. Will pay up to £50 but under £30 would
be nicer. Mustbe able to handie TV pictures, ie 625
line. Write to Aidan Corcoran, 24 Fairbrook Lawn,
Rathfarnham, Dublin 14, Ireland

B Regency digital flight scan 16 channel VHF
scanner, must be in vg condition. Mr George
Jacob, 23 Waterloo Gdns, Penylan, Cardiff CF2
5AA. Tel: (0222) 487299

H Have Pye PF2UB UHF Tx/Rx in excellent
condition, complete with mic/speaker antenna,
new battery, plus leather carrying case. Swap for
Tandy Pro22, or signal R528 h/held scanner. Tel:
(0207) 544342, after 7pm eves/weekends

H Mains power unit for 1155 or 1155 with power
unit fitted. Also RS-232C board for Tandy TRS80
mod 1 computer modem and disc drives, word proc
discs, anything for Tandy to help a beginner get
started. Tel: (0977) 797063

B Hasanyone a Racal crystal calibrate they would
sell an old aged pensioner, who is quite willing to
pay areasonable price. Please ring after 6pm, any
day. Tel: (0303) 76230 Robert Boughton

B Sony ICF2001D Rx service manual or full circuit
diagram and info needed. Photocopy will do fine.
All costs reimbursed. Please call Steve on (0473)
54405 evenings or (0473) 643367 office hours

W Anything aeronautical - instruments, charts,
manuals, etc. Godfrey G4GLM, 63 The Drive,
Edgware, Middlesex HA8 8PS. Te!: 01-958 5113

® Grundig Satellit 1400, 3400 professional com-
munication Rx. Similar Rx considered but in any
case must be in A1 condition. Trade will probably
have to be done by post as | live in the back of
beyond! If you can help please write to Victor
McKaig, 15 Isiandranny Road, Bushmilts, Co
Antrim, N Ireland BT57 8YE

| Pilot PAL radio RDF marine receiver, VHF, Hi,
Lo, etc. With handbooks and carry case circa 1960s.
Please advise of price wanted. Can collect 200 mile
radius. M E Mickels, 3 Gorslas North, Cornelly,
Bridgend, Mid Glam. Tel: (0656) 745527

® Instruction manual/circuit diagram (or copy of)
for Binatone Phonecorder DelLuxe 3900. Will pay
costs incurred. Please telephone Leeds {0532)
866897

B Short wave receiver for iess than £100. Any age
or make, so long as it performs. Please write or
phone Mike, 3 Cedar Road, Weybridge, Surrey
KT13 8NY. Tel: (0932) 45364

B Operating instructions for Yaesu FC301
antenna tuning unit - photocopy will suffice.
Circuit diagram for same would also be appreci-
ated. Contact John GOGPA QTHR, ex GEUGU on
Doncaster (0302) 841530. Your price paid

FREE CLASSIFIED AD ORDER FORM
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: JAYCEE ELECTRONICS LTD
72\ (‘ i : L L JOHN GM30PW
20 Woodside Way, G
Fife KY7 5DP =g
b a6 Tel: 0592 756962
ot sl ..____——-———J - Open: Tues-Sat 9-5 )
E: e —— ) /_l s Quality secondhand equipment in stock. Full
o] - range of TRIO goodies. Jaybeam - Microwave
A D Modules - LAR,
U
U
o’

" AGRIMOTORS

MERTON CB AND RADIO CENTRE

Radiotelephones, Terminal Units, Test
Equipment, Ex-RAF Radar and
Instruments.

Forward £1.00 PO (Refundable on first purchase for list!)
Address to:

Brent Electronics & Comms

49 Seaview Street, Cleethorpes

South Humberside DN35 S8EU

Tel: 0472 690383

RF DEVICES AT ROCK
BOTTOM PRICES!

Nobody beats us!
Over 30,000 RF devices at low prices
REPLACEMENT RF TRA
MRF454 HF/SSB 80W £20.00
MFR450 HF/SSB 50W £11.60
MRF238 VHF/FM 25W £12.80
MRF475 HF/SSB 20W £2.99
2SC1969 HF/SSB 18W £2.50
28C2043/1307 HF 16W £2.00
25C1947 VHF 3.5W £7.60
2SC1946A VHF 32W £14.30
BLW 60R HF/VHF 50W (Special) £7.50
REPLACEMENT RF POWER
MODULES
M57704/SAU3 UHF 15W £36.00
M57712/37 SAV7 VHF/FM 25W £39.00
M57713/SAV8 VHF/SSB 15W £39.00
M57718/SAU4 UHF/SSB 15W £49.00
M57719 VHF/PMR 15W £29.00
M57727 VHF/SSB 38W £45.00
M57749/SAU11 934/FM 7W £29.00
Send £1.00 p&p or SAE for full list

All prices Inc. VAT
Many Ic’s and other types In stock

RAYCOM LTD
DEPT AR 584 HAGLEY RD WEST
QUINTON BIRMINGHAM
B68 0BS
021 421 8201-3

& (24hr answer phone)

MERTON GARAGE AND POST OFFICE, MERTON.
Nr OAKHAMPTON, DEVON EX20 3D2

OPEN 6 DAYS 9-6 LUNCH 1-2pm
(SUNDAYS BY APPOINTMENT)
SPECIALIST IN 934 MHz
SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
AMATEUR ACCESSORIES CATERED FOR
08053 200

SPECIAL OFFER

Marconi Automatic Amplitude Analyser Type 6500
incl: Coupter, Divider, Bridge and Detector
Connector. Price Ex Factory: £14193.00

Willing to sell to best offer or exchange for 2 GHZ

Spectrum Analyzer

Please contact:

Panorama Ltd
POB 22795, Tel-Aviv 61227, ISRAEL

Tel: 03-217053
Telex: 361360 ASTOM IL ATT: 0430
FAX: 972-3-236926, 245242 ATT: 0430

TURN YOUR SURPLUS

IC's TRANSISTORS etc, into cash, immediate
settlement. We also welcome the opportunity
to quote for complete factory clearance.

CONTACT:
COLES-HARDING & CO
103 South Brink, Wisbech, Cambs
TEL: 0945 584188
Est Over 10 years

WORKSHOP SERVICE MANUALS

Thousands stocked. Most makes, models,

types, audio, TV, video test, amateur etc. LSAE

enquiries/quotation and FREE review/price

lists with details of our unique repair and data
guides, from vaives to videos.

MAURITRON (REW),

8 CHERRY TREE ROAD,
CHINNOR, OXON, OX9 4QY

EXTRACTOR FANS 5 square boxer type
Motors 12v dc reversible geared 40rpm...

Power packs5+5at12vdc... ...
Audio oscillators 20k cycle valve ...

MALDON TRANSFORMERS
134 London Road, Kingston-on-Thames
Surrey. Tel: 01-548-7334

Radio&
Electronics

World

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

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

BEAM VIDEO

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

Electronic Mailorder A
62 Bridge Street, Ramsbottom
Lancs BLO 9AG
N Tel: 070682.3036 (24hrs) =

ETESON ELECTRONICS

158 Lower Green,
Poulton-le-Fylde, Blackpool
Tel: (0253) 885107
Open: 9.30am - 12.30, 1.30 - 5 30. Closed Wed & Sun.
Electronic Component Specialists.

A wide range of electronic components. IC's. capacitors,
transistors. resistors, plugs and sockets etc.
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RADIO ENGINEER WANTED

Due to an ever increasing range of
ICOM products, we are now looking to
expand our service department.
Prospective candidates should have a
sound background in radio and
computer servicing techniques. They
will be involved in all aspects of
servicing using modern test equipment
in extensive workshops at our main
office.

If you are interested in joining our
expanding company please contact us
at the address below.

ICOM (UK) LIMITED

Unit 9 Sea Street
Herne Bay, Kent CT6 8LD

TEL: (0227) 363859 [¢ 3 ICOM

G4 DXX
Video Electronics

For lcom, Dray, Wells, DAIWA, Datong. N934 MHz
equipment, logbooks,
rotators, cable, etc.
OPEN 9-5pm, Closed Wednesdays
141 Lancaster Road, Morecombe, Lancashire LA4 SQU

Phone: (0524) 418873 EN

FREE MEMBERSHIP to a new national
electronics club. For details and a free
pack of components worth over £10 send
only £1 p&p to Dept REW, Woodside,
Dowsett Lane, Ramsden Heath, Billericay,
Essex CM11 1JL

[ ]

Ile a Working in
Education

HACKNEY COLLEGE

Keltan House, Dalston Lane,

EB8 1LT. Tel: 01-985 8484

ext 206.

Electrical
Engineering
Technician

£9,813-£11,529 inc.

Grade 6. Responsible for the
provision of a technician service
within the Electronics
Laboratories at the Keltan
House site of the College.
Duties include setting out
equipment and ensuring its
correct operation, and
establishing security of
equipment in the laboratory.

GRADE 6: Applicants
should have at least ONC,
OND, BTEC/TEC Higher
Certificate, Advanced City &
Guilds or equivalent
qualifications in appropriate
subjects, plus a minimum
9 years relevant experience
(including traininsg)‘;

Closing date: 26th June 1987.

For further details and an
application form, write to or
telephone the college/school.
Completed forms should be
returned to PER/PS5B,
Room 3363, The County Hall,
London SE1 7PB.

Inner London

Education
Authority

ILEA IS AN EQUAL
OPPORTUNITY EMPLOYER

Service Sheets from £2.50/Isae ctv/mus-c/combis

£3.50/1sae. Sae Newnes & TV Technic books in

stock. Thousands service & repair manualis.
SAE Free review/Pricelists.

IS (REW) 76 Church Street, Larkhall,
(0698 883334), Lanarkshire

JULY 1987

WE’RE OFF AGAIN!

TO THE BIGGEST MOBILE RALLY IN THE SOUTH OF
ENGLAND SUNDAY 12TH JULY 1987 FROM 10AM TO 4PM
AT THE BRIGHTON RACE GROUND. HUGE "BRING & BUY"
STALL. 20,000 SQ.FT. UNDER COVER EXHIBITION AREA,
PLUS ATTRACTIONS FOR THE XYL AND CHILDREN AND
RESTAURANT FACILITIES. THE RALLY WHICH CATERS
FOR THE WHOLE FAMILY. TALK-IN ON S22 AND 3.5MHZ.
ADMISSION £1. CHILDREN FREE IF ACCOMPANIED BY AN
ADULT. FURTHER DETAILS RING:

0903 200572 evenncs

G.W.M. RADIO LTD

40/42 Portland Road, Worthing,
Sussex. Tel: 0903 34897

Constantly changing stock of interesting items for
callers. Receivers, test equipment, components etc.
Pye pocketfone PF1 TX units with battery and circuits
£12inc p&p. Ex Btmeters. Type Tester SA 9083
5V/50V/250V DC 250V Ac/50mA/SA DC. Low and high
ohms run from 2AA batts £9 inc p&p. Type 212D 19
ranges 1-250V DC. 1-10,000.V AC -3 ohms ranges plus
0.05-1A DC, 20K ohms/V DC, 1K ohms/V AC £13in¢ p&p.
Type 3 SA 9083/14 electronic 5/50/250 DC .05/0.5/5A DC
250V AC. 3 low ohms amd 1M ohm range £16 inc p&p. All
meter movements checked and supplied with leather
case and jap leads.

KITS, C.W. PRACTICE 0SC
A2A Boxed £4.75p, 13.8V/10-25A psu Kit, £25 & 35

C.W./RTTY Software Prog. Filter Kit, Boxed £12.50p.

R.E.W. Projects, ICS. Caps, Res, Coils etc.
Detaiis SAE to: £.J.P. Kits, Components
Hednesford, Statfs WS12 SAF. Phone 05435-6487
All VAT inc prices. Min P/P 35p Min Order £1.

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

SWG 1ib 8oz 402 202
81to 34 3.63 209 110 0.88

35 to 39 3.82 2.31 127 093

40 to 43 6.00 320 2.25 1.61

44 to 47 867 5.80 3.48 2.75

48 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
14 to 30 9.09 5.20 293 197
TINNED COPPER WIRE

14 to 30 3.97 2.41 1.39 0.94

Fluxcore

Solder 5.90 3.25 1.82

0.
Please add 15% VAT. Orders under £2 add 20p.
SAE for list of copper and resistance wire
Dealer enquiries welcome.

JAPANESE Ic's (PART OF OUR RANGE)

AN301 £350, AN7140 £2.20, AN7145 £1.95, AN7146 £2 20. BA532 £1.60.
BAS36 £2.40, HA1377 £2 20, HA1398 £2 75, HA13001 £2.95. LA4460 £1.80.
LA4461 £1.80. LA4507 £4 25. LC7137 £2 75. M51515 £2.50. M51517 £2.80.
MB3705 £1.80, MB3712£1.50. MBJ3722 £3.50, MB3730 £2.50, MB3731 £3.50.
MB3756 £2.60. MBB719 £3.85, STK461 £7.50, STK463 £8 40, TA7205AP
£1.00. TA7222AP £1.30, TA7229 £3.25, TA7240 £2.95, TA7607 £2.95. TA7614
£2.75. TA7628 £295 TA7640 £1.75. UPC575 £1.00. UPC1001 £2.20,
UPC1031 £1.95, UPC1158 95p, UPC1181 £1.10, UPC1182£1.10, UPC1185
£2 50, UPC1188 £2.75, UPC1230 £2.50, UPC1277 £2.75, UPC1365 £3.60
AQD 60p POST AND PACKING AND THEN AQO 15% VAT TO TOTAL
T POWELL 16 PADDINGTON GREEN LONDON W2 1LG
OPEN MON-FRI 10AM-SPM, SAT 9AM-12 NOON.
TELEPHONE: 01 723 9246
ACCESSNVISA. TELEPHONE ORDERS ACCEPTED OVER £5.00

*PpssS....

ALL THE SUPER
BARGAINS ARE
ON THE
INSIDE-FRONT
COVER OF THIS
MAGAZINE!!

o ;

*

*

COUNTY
GUIDE

RATES

Total
prepayment
rates

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

6 issues
£88.00
£176.00

Ad space 3 issues
singie  £47.00
double  £94.00

12 issues
£158.00
£316.00

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

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

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3.
Double County Guide 3.

..£47.00..(7]
..£94.00..0]

PAYMENT ENCLOSED [EI

6.
6.

12..
12.

..£88.00..[]
.£176.00..0]

Cheques should be made payable to Rodio and
Electronics World. Overseas payments by internatio-
nal Money Order

gndmons —?’:‘yment must be sent with order form. No copy changes aliowed. Ad; cabted subject to our |

C
I_;cndcrd conditions, available on request.

Registered No 2307667 (England)

l lefele] | Ty ]| ]
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The commu,

ADVERTISING RATES & INFORMATION

DISPLAY AD RATES series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
61x 90 spage £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Ya page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 2 page £305.00 £290.00 £275.0Q £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates s )
c UR RA exclude cost series rates for consecutive insertions
of separations
depth mm x width mm ad space 1 issue 3 issues 6 issues 12 issues
128 x 186 or 263 x 90 4 page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 $ £760.00 £730.00 £650.00
Covers: Qutside back cover 20% extra. inside covers 10% extra
SPECIA osITloNs Bleed: - 10% extra [Bleed area = 307 x 220]
Facing Matter: 15% extra
m EDRNE: SEereely i halidEn
issue colour & mono proof ad mono no proof and small ad mono artwork onsale thurs
AUGBT oo VJUR BT s A TJUN BT 19Jun87 9JulB7 ...
Sept87.......... 24 Jui 87 13Aug8?
Octs? 2V AUG BT ..oooevoeeeoeeeevoss s 10 Sept87.
NovB7 ... e ik S ez e 16 S EPIBT oo v s e .18 Sep 87 80ct87........

CONDITIONS & INFORMATION

SERIES RATES

Series rates also apply when larger or additiona
space 10 that initially booked 1s taken

An ad of at teast the minimum space must appear
in consecutive 1ssues to quahty for series rates
Previous copy will automatically be repeated If no
further copy is received

A ‘hold' ad’ is acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy Is recewved

Display Ad and Small Ad seres rate
contracts are not interchangeable

If series rate contract 1s cancelied. the advertiser
will be liable to pay the unearned series discount
already taken

copyY

Except tor County Guides copy may be changed
monthly

No additiona!l charges for typesetting or illustra-
tions {except for colour separations)

For ilustrations just send photograph or artwork
Colour Ad rates do not include the cost of
separations.

Printed — web-offset

PAYMENT

Above rates exclude VAT

All single insertion ads are accepted on a pre-
payment basis only, unless an account is held.
Accounts witlbe opened for series rate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settied by
publication date.

FOR FURTHER INFORMATION CONTACT

Overseas payments by international Money Order.
Commission to approved advertising agencies is
10%.

CONDITIONS

10% discount it advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy will be sent to Display and Colour advertisers
only.

Ads accepted subject to our standard conditions,
available on request.

Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE

(0277) 219876

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

JULY 1987




r_m
5, £1 BAKERS DOZEN PACKS
Price per pack i1s £1.00." Order 12 you

% may choose another free. tems

marked (sh} are not new vut
guaranteed ok

1 5- 13 amp nng man junction boxes

2 5- 13 amp stng man spur boxes

4 5 - surtace mounting

5 3 - electncal switches, white flush mounting

7 4 - in flex line switches with neons

9 2 - mans transformers with 6V 1A secondaries

10 2 - mans transformers with 12V g A secondanes

111 - extension speaker cabinet for 6, speaker
13 12 - glass reed switches

17 2 - ultrasonic ransmitters recevers with circurt
19 2 - light dependent resistors
25 4 - water switches - Bp 2 way, 4p 3 way, 2p B way, 2p 5 way, 1p

12 way small one hold tixing and good length } spindte your choice
1 - 6 digit counter mains voltage

2 - Nicad battery chargers

311 - key switch with key

2 - aergsol cans of ICI Dry Lubncant

96 - 1 metre lengths colour-coded connecting wire

1 - long and medium wave tuner kit

41. 8 - rocker switch 10 amp mains SPST

45. 1 - 24 hour tme switch mains operated {s.h)
49 10 - neon valves - make good mght lights
50 2 - 12V DC or 24V AC, 3 CO relays

51. 1 - 12V 2 CO miniature relay very sensitive

52. 1 - 12V 4 CO mmiature relay

54 10 - rows of 32 gold plated IC sockets {total 320 sockets)
55 1 - lacking mechanism with 2 keys

56. 1 - mimature umiselector with circunt for electric igsaw puzzle
60 5 - fernte rods 4” x 5/16” diameter aerials

61 4 - territe slab aenals with L & M wave coils

63. 1 - Mullard thynstor trigger module

66. 1 - magnetic brake - stops rotation instantly

67 1 - low pressure 3 level switch can be mouth operated
69 2 - 25 watt pots 8 ohm

2 - 25 watt pots 1000 ohm

71 4 - wire wound pots - 18, 33, 50 and 100 ohm your choice
77 1 - time reminder adjustable 1-60 mins clockwork

1 - mains shaded pole motor “ stack - ; shaft

1 - mains motor with gear box 1 rev per 24 hours

91 2 - mains motors with gear box 16 rpm

96. 1 - thermostat for fridge

98 1 - motonsed stud switch {sh )

1011 -2 hours delay switch

103 ) - mains power supply unit - 6V DC

104 7 - mains power supply unit - 43V DC

107 1 - 5” speaker size radio cabinet with handle
112 1 - heating pad 200 watts mains

114. 1 - TW amphfier Mullard 1172

1151 - wall mounting thermostat 24V

118 1 - teak effect extension 5 sreakev cabinet
120 2 - pc. boards with 2 amp full wave and 17 other recs
121 4 - push push switches for table lamps etc
122 10 - mtrs twin screened tlex white p.v c. outer
124 25 - clear plastic lenses 13 diameter

127 4 - pilot bulb lamp metal clip on type

128 10 - very fine dnlls for pcbs etc

129. 4 - extra thin screw drivers for instruments

132 2 - plastic boxes with windows, ideal for interrupted beam switch
134 10 - modei awcraft motor - require no on/off switch, just spin to

start

1 -6:"4 ohm 10 watt speaker

10 - 4 BA spanners 1 end apen, other end closed

2 - 4 reed relay kits 3V coit normally open or ¢/o if magnets added
. 20 - pilot bulbs 6.5V.3A Philips
.1 - 12V drip proof relay - ideal for car jobs

3 - varicap push button tuners with knobs

169. 4 - short wave ar spaced trrmmers 2-3Df

172,10 - 12V 6W bulbs Philips me.s

178. 3 - oblong amber indicators with lilliputs 12V

180. 6 - round amber indicators with neons 240V

181100 - p.v.c grommets 3 hole size

1821 - short wave tuning condenser 50 pf with } " spindle

184. 1 - three gang tuning condenser each section %00 pf with trimmers
and good length ;” spindle

188. 15— plastic box s10p|ng metal front, 16 x 95mm average depth

mm
193. 6 - 5 amp 3 pin flush sockets brown
195. 5 - B.C rampholders brown bakelite threaded entry

196 1 - in flex simmerstat for electuic blanket soldering iron etc.

197. 2 - thermostats, spindie setting - adjustable range for ovens etc.
199. 1 - mamns operated solenoid with plunger 1” travel

2001 - 10 digit switch pad for telephones etc.

8 - computer keyboard switches with knobs, pcb or vero mounting

206 20 - mires 80 ohm, standard type co-ax off white

211. 1 - electric clock mains driven, always right time - not cased

216 1 - stereo pre-amp Muilard EP001

232 2 - 12V solenaids, small with plunger

236. 1 - mans transformer 9V 1 amp secondary C core construction
2411 - car door speaker {very flat) 63 15 ohm made for Radiomobile
241. 2 - speakers é) x 4” 4 ohm 5 watt made for Radiomabile

243 2 - speakers 6” x 4” 16 ohm 5 watt made for Radiomobile

244 1 - mains motor with gear-box very small, togthed output 1 rpm
245

4 - standard size pots, ; meg with dr switch
1 - 13A switched socket on double plate with fused spur

266. 2 - mans transformers 9V 5 A secondary

267 1 - mains transformers ISV’IA secondary p.c b. mounting
291 1 ten turns 3 watt pot ; spindle 100 ohm

296. 3  car cigar hghter socket plugs

298.2 15 amp round pin Iu?s brown bakelite

300 1 mains solenoid with plunger compact type

301. 10  ceramic magnets Mullard 1”7 x 3/8 x?/lﬁ
3031 12 pole 3 way ceramic wave charge switch

305 1 tbular dynamic microphone with desk rest

308 1 TV. turret tuner (black & white T.v.)

310. 2 oven thermostats

3135 sub miniature micro switches

316. 1 round pin kettle plug with moulded on lead
453.2 - 2$in 80ohm ioudspeakers

4542 - 27in. Bohm loudspeakers

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

465. 3 - gA round 3 pin plugs will fit nem 193

466. 4 - 7 segment l.e.d. displays

470 4 - pc boards for stripping, lots of valuablef{ans

473 1 - g 4ohm speaker with built in tweeter Radio mobil
480 1 - 3A double pole magnetic trip, saves repairing fuses

. 4 - 1000uf 25V axial efectrolytic capacitors

POWERFUL MOTOR {2 in stack) fitted with
gearbox with final speed 60 r.p.m. Mans operated Suitable
to operate garage doors etc. Price £4.00. Qur ref. 4P15.

CAR STARTER/CHARGER KIT

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

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daity
autormnatically correcting for the
lengthening or shortening day. An
expensive ime switch but you can have it
for only £2.95 without case. metal case

£2.95, adaptor kit to convert this into
anormal 24hr time switch but with the
added advantage of up to 12 on/offs per
24hrs This makes an sdeai controller for
Ex-Electricity Board the immersion heater Price of adaptor kit
Gusrantesd 12 months 1s£2 30.

SOUND TO LIGHT UNIT

Complete kit of parts of a three channel sound 10 ight unit
controling over 2000 watts of lighting Use this at home if you
wish but it 1s plenty rugged enough for disco work. The unit is
housed n an attractive two tone metal case and has controls for
each channel, and a master on/o#. The audio input and output are
by ;" sockets and three panel mounting fuse holders provide
thynstor protection A four pin plug and socket facilitate ease of
connecting lamps  Special price s %14.95 in kit form

12 volt MOTOR BY SMITHS
Made for use In cars, etc these are very
powerful and easily reversible. Size
3}”tong by 3" dia. They have a good
length of ;" spindle —

1/10hp £3.45

1/8hp £5.75. 1/6 hp £7,50

25A ELECTRICAL PROGRAMMER
Learn in your sleep Have rado playing and kettle
boiling as you wake ~ switch on ights to ward

off intruders — have a warm house to come home

to You can do alt these and more. By a famous
maker with 25 amp on/off switch. A beautiful

unitat £2.50

THIS MONTH'S SNIP
3” floppy disc drive unit plug in and with all electronics.
Japanese made, brand new. We are told that this is suitabie
for use with the BBC, Commodore, Amstrad and most other
popular computers, and we supply with technical information.
Special snip price £29,50 including post and VAT,

12V BATTERY OPERATED SIREN

{0r you can work this off a 24V transtormer) Makes a shocking noise, will fghten
away any ntruder Japanese made one S0p each, 2 for £1, ref RD106. American,
storage soiled but unused and guaranteed perfect, only 20p each, 5 for £1, ref BD221

WONDERFUL BREAKDOWN VALUE -
HAND HELD STEREO UNIT

Contains two beauttul miature mowing coil loud speakers. These could also be wsed as
microphones, also contains many other usetul parts including mini sterea amp,
transistors, condensors, rocker switches etc. etc. To use this as a personal ampirier
simply 2dd a stethoset, only £1, ref BD29.

SPIT MOTOR

Powerful mains operated induction mator with gearbox attached Shatt has square hole
which gives very easy coupling and quick release «f required Shatt speed 5tpm. Price £5,
ret 5P54

NICKEL CADMIUM RECHARGEABLE

BATTERY
The tigh capacity (4 Amp-hour) '0"-size £2 each Our ref 2P141

20V-0-20V 1A MAINS TRANSFORMER

Upright mounting. Primary thermal cutout to interrupt the supply if transtormer
overheats Price £2, ret 2P138

4 BOOKS FOR £1

Book 1 describes the Mullard Unilex amplifier and gives details of a suitable cabinet
Book 2 describes several useful pieces of test equipment which could be quite easily
constructed Book 3 is electronic projects Book 4 describes short wave recesvers which
can be easily constructed and 15 mtended for mainly beginners Our ref BDAOO

TRANSFORMER IN WATERPROOF METAL
CASE

24V 5A output ideal for garden highting or to operate pond pump etc. Case has cable
glands tor mains in and low voitage output leads. Price £5 plus £1 post, ref 5P88.

MAINS RELAY

With transparent plastic caver. Could be peb of clip mounted, has single 8-10A ¢/0
contact. Real bargain 2 for £1, ref BO4BE

PANEL METERS
Engraved v, approximately 13 “ square. Luminate these trom behind and you will have a
really super looking panel Reaf bargain 2 for £1, ref BD366

TRANSMITTER TUNING CONDENSOR
160pt made for & very famous RAF transmutter, onty £1 each. Unused but mounting
brackets will need a bit of cleaning up due ta storage Our ref 80424

MAGNETIC READ/WRITE UNIT

A read/write head mounted on a thumb operated lever is made 1o traverse magnetisable
paper The paper is held between top and bottom rollers which can be spun for
localisation of the written message — new and unused onty £1 each, BO381

IONISER KIT

Refresh your home, office, shop, work room. etc. with a
negative ION generator. Makes you feel better and work
harder — a compiete mains operated kit which we

guarantee is ten times more powerful than other poputar
kits. Price inciudes case and instructions. £9 50 plus

£2,00 post. |

TELEPHONE BITS
Master socket {has surge arrestor - ringing condenser etc) and
takes B T. plug I

Extension socket £2.95
Dual adaptors {2 from one socket) . £3.95
Cord terminating with B T plug 3 metres .. £2.95

Kit for converting old entry terminal box 1o new B.T master socket,
complete with 4 core cable, cable clips and 2 8T extension g
11.50

sockets
100 mitrs 4 core telephone cable £8.50

J & N BULL ELECTRICAL

Dept RE, 250 PORTLAND ROAD, HOVE.
BRIGHTON, SUSSEX BN3 5QT
MAIL ORDER TERMS: Cash. P.O. or cheque with order. Orders
under £20 add £1 service charge. Monthly account orders accepted

from schools and public companies. Access & B/card orders
accepted. Brighton 0273 734648 Bulk orders: write for quote.

£2 POUNDERS*

2P2 -Wall mounting thermostat, high precision with mercury switch and
thermometer

2P3  -Vanable and reversible 8-12v psu for model controt

2P4  -24 volt psu with separate channels for stereo made for Mullard UNILEX

2P6  -100W mains to 115V auto-transformer with voltage tappings

2P8  -Mains motor with gear hox and variable speed selector. Senes wound so
switable for further speed contrat

2P9 -Time and set switsh Boxed, glass fronted and with knobs Controls up to

15 amps. ideal to program electric heaters

2P10 -12 volt 5 amp mains transtormer

2P12 - Disk or Tape precision motor - has balanced rotor and is reversible 230v
mamns operated 1500 rpm

2P14 —Mug Stop kit - when thrown emits prercing squawk

2P15 -Interrupted Beam kit for burglar alarms, counters, etc

2P17 -2 rev pr minute mains driven motor, ideal to operate mirror bail

2P18 -Liquid/gas shut off valve mans solenod operated

2P19 -Orsco switch-motor drives 6 or more 10 amp change over micro switches
supplied ready for mains operation

2P20 -20 metres extension lead, 2 core - ideal most Black and Decker garden
tools etc

2P21 - 10 watt amphfier. Mullard module reference 1173

2P22 -Mator driven switch 20 secs on or off after push

2P26 -Counter resettable mams eperated 3 digit

2P27 -Goodmans Speaker 6 inch round 8ohm 12 watt

2P28 -Dnil Pump - always useful couples to any make portable drill

2P31 -4 metres 98 way mterconnecting wire easy to strip

2P32 -Hot Wire amp meter - 43 round surtace mounting 0-10A - old but
working and definitely a bit of history

2P34 -Solenoid Air Valve mains operated

2P38 -200 R P.M. Geared Mains Mator 17 stack quite powertul, definitely large
enough 1o drive a rotating aerial or a tumbler for polishing stones etc

2P43 -Small type blower or extractor fan, mator inset so very compact, 230V

2P46 —Our famous driil control kn comglete and with prepared case

2P49 -Fire Alarm break glass switch m heavy cast case

2P51 -Stereo amplifier, 3w per channel

2P55 -Mains motor, extra powerful has 11" stack and good Jength of spindle

2P62 -1 paw Goodmans 15 ohm speakers ?ul Unilox

2P84 -1 five bladed fan 63~ with mains motor

2PBB -1 2Kw tangentiai heater 115y easily convertible for 230V

2P67 -1 12v-0-12v 2 amp mains transformer

2P68 -1 15v-0-15v 2 amp mains transformer

2P69 -1 250v-0-250v 60 mA & 86.3v 5A mains transformer + 50p post

2P70 -1 EM . tape motor two speed and reversible

2P72 -1 115v Muffin fan 4 x 4" approx. (sh )

2P75 -1 2 hour timer, plugs into 13A socket

2P82 -9v-0-9v 2 amp mains transformer

2P84 -Modem board with press keys for telephone rediatier

2P85 -20v-0-20v 3 A Mains transformer

2P88 -Sangamo 24 ir tme switch 20 amp (s h.)

2P89 120 min_ ume switch with knab

2P90 -90 min time switch with edgewise engraved controfler

2P94 - Telephone handset for EE home telephone circuit

2P95 -13A socket on satin chrome plate

2P97 -mains transformer 24V 2A upright mounting

2P98 -20m 4 core telephone cable, white outer

2P99 -500 hardened pin type staples for telephone cable

2P101 - 15V mains transtormer 4A upright mounting

2P105 - capillary type thermostat for air temperature with c/o switch

2P108 - mains motor with gear box giving 110rpm

2P109 -5 wide black adhesive pvc tape 33m, add £1 post if not collecting

OVER 400 GIFTS
YOU CAN CHOOSE FROM

There is a total of over 400 packs in
our Baker's dozen range and you
become entitled to a free gift with each
dozen packs.

A classified list of these packs and
our latest "News Letter” will be enclosed with your
goods, and you wili automatically receive our next
news letter.

£5 POUNDERS*

5P1 12 volt submersible pump complete with a tap and switch, an ideal
caravan unit

5P2  Sound to light kit complete in case suitable for up to 750 watts

5P6 12V afarm bell with heavy 67 gong, suitable for outside if protected from
direct rainfall. Ex GPO but in perfect order

5P12  Equipment cooling fan - mini snail type mains ogerated

5P15 ~Uniselector 4 pole, 25 way 50 volt coil

5P18 -motor driven water pump as fitted to many washing machines

6P20 -2 kits, matchbox size, survelance transmitter and FM recewver

6P23 -miniature (appr. 23~ wide) tangential blow heater, 1-2kw

5P24 - {hp motor. ex computer, 230V, mains operation 1450rpm. If not collect
add £3 post

5P25 -special effects ighting switch. Up to 6 channels of lamps can be on or off
for varying time periods

5P27 -cartridge player 12V, has imgh quality stereo amplifier

5P34 -24V 5A toroidal mains transtormer

5P35 -modem board from telephone auto dialler, complete with keypad and afl
ICs

5P37 ~24 hour ume switch, 2 on/offs and clockwork reserve, ex Elec. Board
loading up to 50A. Add £1 post

5P41 -5 extractor fan, very quiet runner {s.h.}, gntd 12 mths.

5P48 -telephone extension bell in black case, ex-GPO

5P52 -mains transformer 26V 10A upright mounting, add £2 post

5P54 - mains motor with gear box, final speed Srpm

5P58 - Amstrad stereo tuner FM and LM. AM

5PB0 -0C Muffin type fan 18 10 27V, only 3W. Brushiess

5PB1 -drill pump mounted on trame, coupled to mains motor

5P62 -2 kw tangential blow heater, add £1.50 post if not collecting

5P73C high pressure mains operated gas or water valve with tube connection

suitable soldering

Brpm BOW mains motor and gearbox with instant stop

30rpm 80 watt mains driven motor with gearbox

1 25rpm mains BOw motor with gearbox

1 delay time switch, adjust 0-20 seconds

5P69 1 hght box size 14" x 12" for circuit tracing pcb’s, Add £3 for postage
and packing

5P74
5P79
5P82

5P72 1 turntable for vdu or scope

5P81 1 stepper molor bi-directional, 7.5° steps 12-14V coil

5P86 1 mas transformer with 2 x 100V 1A secondaries. Add £1.50 post
5P88 1 24V 5A mans wansformer in waterproof case, ideal for garden

lighting, pand pump etc

LIGHT CHASER KIT motor driven switch
bank with connection diagram, used in
connection with 4 sets of xmas lights
makes a very eye catching display for
home, shop or disco, only £5 ref 5P56.
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MAINS
CONDITIONER

FEATURED IN ETI ‘ﬂ' @
/ﬂi}

SEPTEMBER 1986

It s astonishing how many
people buy or build top-flight
hi-f equipment. and then
connect it to a noiSy Spiky
mains supply Rather
hke buying a Ferran and
trying 10 run it on paratfin. you might think Expecting
crystal clear sound the poor musiC enthusiast ends
up with @ muddy. confused mush. and feels that
he has somehow been cheated s this hi-fi”
My music centre sounded just as good'

The domestc mans supply 1s nddled with
RF nterference. noise. transient sprkes and
goodness knows what eise Computers crash
radios pop and crackle, tape recordings are spored
and hi-fi sounds 'not guite night Why put up with
1twhen the solution 1s so simple? The ETI mamns
conditioner is the lowest cost upgrade you will ever
buy. and probably the most effective’

Our approved parts set consists of PCB. all
components, toroid”. enamelied wire. tixing ties
fast response VOR’, and full instructions

ETIMAINS CONDITIONER PARTS seTony  £4.60!

*Note: the torod and VDR supplied are supenor
1o the types specified 1n the article

TACHOMETER AND |
DWELL METER e

FEATURED INET!
JANUARY 1987 /

MOTORISTS QUIZ A/
You are drving along the /
rvad one day when the
sound of a horn makes you
took behing The driver of a
mitk float 1s cursing you for
driving so slowly A while later aninvaid carriage
overtakes you. and just as you turn into your drive you
hear a tractor driver mutier “At iast | can get out of first
gear'

Do you
a) Fita £500 Pie-in-ear in-car stereo with digntal flexi
wooters and 24-band ramitication?
Buy a set of llulfy dice and shcker saying My other
caris a Macaromi ?
¢l Give your car in part exchange tor a milk figat wnvand

carnage tractor
@ Tune your engine

The combined tachometer and dwell meter parts set
contains case with baflery companmenis printed circuit
board all components. swilches. phug. socket and test
leads. battery connector, full nstructions The answer to
the quiz by the way 15 e) Buy a bright red Lotus Esprit

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

=4

MAINS
CONTROLLER

FEATURED IN ETI
JANUARY 1987

Have you ever wondered what
people go with all (ose computer
ntertaces? Put you« computer
ncontrol say the ads The
Spectrabeeb has exght TTL
outpuls What on earth can

you control with a TTL Outpul?

A torch bulb?

The ETI Mains Controlier 1s a logic to mains inierface
which allows you 10 control I0ads of up 10 S00W from your
computer or log ¢ crcuils An oplo-coupler gives 1solation of
atieast 2 500V $0 the controller can be connected to
expenimental ciccuits computers and coniral projects in
complete salety Follow your computer interace with a mains
controlier and you re really in business with automatic
controt

The mains controlier connects airectly 1o most TTL
families without external components and can be driven by
CMOS with the addion of a ransistor and wo resistors

supphed;

Your mains controller parts set contans hign quanty coher
tnned PCB MOCJ3021 opto-coupler power tnac wiln
healsink mounting hardware and heatsink compound all
components inciuding snubber components for switchin
inductive l0ads lransistor and resistors for CMOS intertace
tull nstructons

MAINS CONTROLLER PARTS
SET £6.20

POWERFUL AIR
IONISER

FEATURED IN ETIL.
JULY 1986

lons have been described
as vitamins of the arr by
the health magazines
and have been crediled
with everything from
cuning hay lever and
asthma to 1mproving concentration and putiing an end
tc insommnia_Aithough some of the claims may be
exaggerated there 1S no doubt that ionised ain 1s much
cieaner and purer. and seems much more invigorating
than dead ar
The DIRECT ION 1oniser caused a great deal of
exciiement when Il appeared as a consiruchonal project
in ETI Atiast. an ioniser that was comparable with
(better than?) commercial products. was reliable. good
to build and tun' Apart from the senous applications
some of the suggested exp: were oul! !
We can supply a malched set of parts. fully
approved by the designer 1o build this unique project
The setincludes a roller tinned printed circuit board.
66 components. case. maing lead. and even the pans
for the tester According 1o one customer, the set costs
about a third of the price of the individual components

What more can we say?
DIRECT ION
PARTS SET £98.50

Instructions are
included

MATCH BOX
AMPLIFIERS

20W Single IC parts set £6.50
50W Bridge Amplifier parts set £8,90

L165V Power Amplifier |C, with data, £3.90

LM2917
EXPERIMENTER SET

Consists of LM2917 IC  special pnnted circuit board ang
detailed instructions with data and circuits for eight
diflerent projects to buld Can be used to expenment
with the circuits in the ‘Next Great Little IC feature

(ETI December 1986)

LM2917 Experimenter Set £5.80

RUGGED
PLASTIC
CASE,

sunable for mains condiioner
and mains controller

ONLY £1.35!

Our bes! seling oniser kit 15
now available with an elegant white case

WHITE IONISER
PARTS SET ONLY £9.80!

Orders should be sent to Specialist Semiconduciors
at the address below including 60p towards postage

and packing Please allow up to 14 days for dehvery
There 1s no telephone service at the moment. but all
letters or requests for lists will be answered (at top
speed it you send SAEY

FOUNDERS HOUSE REDBROOK MONMOU

ICONDY

HIORS

H GWENT



