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WHAT PRICE HI-TE CH?

YAESU
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AN HF BEST
SELLER
FT757GX

* 100 watt multimode x AM, FM, CW,
SSB x General coverage RX

* Computer compatible * Available
with RWC mod. fitted. ONLY £729

[A(1coM]

NEW EXCITING
DUAL BANDER
IC3200E

* Simplified front panel * Simplex/
Duplex memory *x Built-in duplexer
* Smallestinits class. ONLY £469

THE ULTIMATE
2m/70cm
MOBILE FT2700RH

FiaicoMm

THE HIGH-TECH
ALL BAND HF
TRANSCEIVERIC735

AUTHORISE O

Ly

YAESU
®)

* Full duplex * A big 25 watts on
VHF/UHF * Scanning * 10 channel
memory * LCD display/ ‘'S’ meter.
ONLY £469

* 12 tunable memories * Gen
coverage RX * Scanning * 100kHz to
30MHz all mode super receiver

* Dynamic range - 105dB * Computer
compatible. ONLY £839

FREE ANTENNA WITH EVERY TRANSCEIVER PURCHASED

£1000 INSTANT CREDIT . HP/PERSONAL LOANS AVAILABLE
RWC CREDITCARD (written details on request)

FN ==

R WITHERS COMMUNICATIONS - TUNEINTO THE

agent to the stars !

RWC are main agents/distributors for Yaesu, lcom,
Kenwood, M Modules, Jaybeam, Tonna, Revco
Antennas, Cleartone, MuTek, AKD, Drae, FDK, Welz,
Tait, and Neve Radiotelephones to name but a few!
We also stock a wide range of BT approved cordless
telephones and telephone systems!

Tune into our specialist service !

* We manufacture our own range of VHF/UHF beam
antennas

* We're the only company in the UK that produces
modular VHF/UHF Raycom power amplifiers (15-50
watts output)

‘% We supply a large range of power transistors/

modules imported directly from Japan

* We supply/repair amateur/business radio systems

* We check transceivers on our spectrum analyser —
£12.50 foracomprehensive report

* Only supplier of modified Revco RS2000 60-
520MHz extended coverage scanning receiver
modified by RWC

* Probably the UK's largest seller of used radio
equipment

* We offer the largest selection of radio allied
services under one roof

584 HAGLEY ROAD WEST , QUINTON , BIRMINGHAM
Tel: 021-421 8201 (24hrs) Telex 334303 TXAGWM-G

WITHERS TOP 10!

TURN THAT BEAM HI-Q INSULATOR TRAP-
KOPEK ROTATORS FORMER £6.99

50kg loading £38.50

FT290R + Nicads, TRAVELLING JIM 2m
charger, listen on input £6.95

£299 Incl lead 2m £8.95
REVCO RS2000 Ext DATONG AND DRAE
Coverage 60-179 & 380- MORSE TUTORS £49.50
520MHz AM/FM

70 memories, Auto search,
lock priority £219

GS5RV HF MULTI-BAND
DIPOLE ANTENNA

Sun gutter mount + cable
assembly, PL259 fittings

size £12.95 £9.25

full size £14.95

100W 0-500MHz Dummy STEEL GUAD SPIDERS for
Loads 2 ELE Quad Aerials

(200 watts intermittent) £12.50

with lead and PL259

connector £12.50

ORDERS UNDER £50 SEND £2.50 p&p /"o"

SEND SAE FORBARGAIN LIST (00%‘

R WITHERS
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Safety in the shack

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

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

Whilst every care is taken when accepling
momummn' we cannot accent
or ¥
We wifl. ghly any
complaints. 3
The views expressed by contributors are not
necessarily those of the publishers.
Every care is taken to ensure that the

this 9 are we
assume no responsibidity for any effect from
©¢rOTS OF omissions

Cover Photographs
Top - All trim and

proper — new trimmers
from Citec (p10)
Bottom — Spectrum
software from G1FTU (p8)

SPECIAL FEATURES

16 Spectrum Watch
The BBC are building a new transmitter station to
beam a bit of culture to the Chinese (as if they need
it!). Nigel Cawthorne reports. ..

21 The Trio R-2000

Another year, another box of tricks. Ken
Michaelson finds himself impressed by Trio's latest
offering

26 Modifying the Icom IC240
P J Cooper performs minor surgery to give 48
channels and remote control (so that he can lock
his goodies away in the boot)

30 Foil Aerials
A bit of low-tech experimenting from Ivor Nathan.
Cheap and cheerful, maybe, but it works

33 Data File
Ray Marston concludes the FET series with details
of VMOS power FETs

38 RTTY using the Spectrum
Part 1 of a project to build a terminal unit for data
transmission, in which S Dean describes the
hardware involved

46 Photographing Displays
James Dick with some hints on taking pics of
display media from LCDs to CRTs

61 Competition Time!
Well, we had this transistor tester lying about the
office, see... A nice easy comp, no silly questions
about Fourier transforms etc: you just have to make
your Editor laugh (did he say easy?!)
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Anatomy of a VFET - page 33

Bad news for bad boys — page 12
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PRODUCT NEW

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

Now available exclusively
in the UK from Electronic
Brokers, the Grundig MO-22
dual-channel 20MHz oscillo-

scope is the world's first
general-purpose low cost
oscilloscope to feature sig-
nal-controlled automatic
timebase selection, so that
the correct timebase is
always selected for the
incoming test frequency.

The instrument, which also
features a separately trigger-
able second timebase for
error-free amplification of
selected portions of traces,
incorporates several other
features which are designed
to make it easy to use in a
variety of applications.

The MO-22 features a con-
tinuous rotary potentiometer
control in place of the con-
ventional stepping switch for
manual timebase selection.
In conjunction with built-in
processing circuitry which
provides automatic switching
of the timebase from one
range to the next, this pro-

vides soft-tuning of the time-
base range, backed up by an
unambiguous reading of the
range selected on the row of
LEDs.

The use of a separately

triggered second timebase
means that additional fea-
tures such as trigger delay
are unnecessary, while an
automatic peak-value trigger
facility means that triggering
will always occur in the cor-
rect time range without any
n=2ed for readjustment - even
where frequency and ampli-
tude changes occur.

Unlike many low-cost
oscilloscopes, the MO-22
does not suffer from auto-
matic blocking of the Y-
channel because of the X-
d=flection signals, so that a
dual-channel display can
easily be obtained in the X/Y
mode for the comparison of
traces and results.

Electronic Brokers Limited,
140-146 Camden Street,
Loandon NW1 9PB.

Tzl: (01) 267 7070.

LCR METER

New from Advance House
of Instruments is the Soar
Model 5700 digital LCR meter,
which provides a wide selec-
tion of measurements includ-
ing contact resistance on
switches and relays, internal
resistance of batteries and
junction capacitance in semi-
conductors.

The Model 5700 features
auto-ranging and a measure-
ment mode which automa-
tically selects the optimum
range in measuring unknown
component values. Two 3'%-
digit light-emitting diode
(LED) displays, each with a

maximum reading of 1999, are
provided for indication.

The LCR meteralsohasadc
voltage output for driving
analogue recorders and com-
parators. Other features
include a measurement fre-
quency of 1kHz 5%, a
measurement time of 1s, a
sampling time of approx-
imately 10 times/s, and an
external bias of 0-50V dc.

Advance House of
Instruments,
Raynham Road,
Bishop's Stortford,
Herts CM23 5PF.
Tel: (0279) 55155.

LR
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CARRYPACK
A new low cost portable

digital display meter from
Royston Electronic Systems
Ltd measures and generates
voltages between 0 and

New from Gould Electro-
nics Ltd is the TA550 thermal
recorder, designed to provide
Y/t and X/Y recording for

industrial, laboratory and
biophysical applications.
The TAS550 utilises an

innovative writing system
which has a special linear
thermal array head, with in-
line heating elements placed
at a rate of 6 dots/mm across
the 4-inch chart width. A
microprocessor-based drive
system determines which ele-
ments will respond to the
multiple inputs appropriate to
each line.

Providing up to three chan-
nels of information, the recor-
der also offers on-chart
annotation of states such as
channel identification, scale,
elapsed recording time and
event marker line.

With a 1 millisecond sam-
pling rate, the TA550 has a
frequency response of 50Hz

and a peak capture rating of
2ms to ensure capture and
recording of even highly-
variable signals. Pre and post-
event triggering are also pro-
vided to enable recording of
only the required signals,
thereby saving chart paper.

Available options include
IEEE-488 and RS-232C inter-
faces, an expanded 64Kbyte
buffer memory and channel
limit switches.

Gould Electronics Ltd,
Instrument Systems,
Roebuck Road,
'Hainault,

liford,

Essex IG6 3UE.

Tel: (01) 500 1000.

199.99mV with an accuracy of
+30uV. The unit also mea-
sures ambient temperatures
between 0 and 50°C with an
accuracy of +0.1°C. This
additional facility is partic-
ularly useful for temperature
compensation when the unit
is used for calibrating ther-
mocouples. The 4'%-digit dis-

play incorporates ‘over-
range’ and ‘battery-low’
indicators.

The unit has widespread
applications, including
laboratory calibration of
transmitters and recorders. It
measures only 180mm X
100mm x 44mm and has a
rugged ABS plastic case with
a built-in tilt stand for bench
operation.

Royston Electronic
Systems Ltd,

48A Kneesworth Street,
Royston,

Herts SG8 5AH.

Tel: (0763) 47709.
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OPTICAL FAULT LOCATOR

A new model in the Cossor

optical fault locator range
which has been specifically
designed to handle single
mode fibres at 1300nm
wavelength up to distances of
40km is now on sale.

The model, the 213S, is a
further development of Cos-
sor's existing 213 model
which handles fault location
in multi-mode fibres. As with
the 213, the new model is
extremely portable, weighing
only 8kg, and is designed for
use in the field. It measures
290%290x150mm and its
rechargeable batteries pro-
vide a minimum of three
hours continuous use. Both
equipments now have auto-
matic splice or connector loss
measurement, a feature
which was only available
manually before.

Multi-mode fibres have so
far been used mainly for low
bit rate applications, but as
the need to replace long
distance conventional cab-
ling becomes more urgent,
single mode fibres, with their
greater dynamic range and
capacity, will be more fre-

ularly so in telecommunic-
ations. Cossor therefore are

confident that their new 213S

model will meet a growing
demand to fault locate over
greater distances of fibre
optic cable.

Cossor’s 213 range of OFLs
accurately detect and locate
long range faults, splices and
connector loss. The OFL213
has a dynamic range of 25dB
and the OFL213S has a dyna-
mic range of 20dB. Attenua-
tion can be measured to
better than 0.1dB accuracy by
positioning the dual cursors
on the integral CRT display.

The 213S model comes with
a choice of connector, a bi-
conic and an FC, both single
mode connectors, designed
to meet the varying demands
of the international market. It
has an ergonomic, easy to use
front panel control, combined
with a bright CRT screen and
LCD display which is easy to
read in most field conditions.

Cossor Electronics Ltd,
The Pinnacles,
Elizabeth Way,

Harlow,

Essex CM19 5BB.

quently used. This is partic- Tel: (0279) 26862.

FREQUENCY STANDARD

Completely new circuitry in
the Quartzlock Model 2A fre-
quency standard is contained
on a CAD PCB. The latest
design operates using cur-
rent and 1988 BBC transmis-
sions. Outputs of 1MHz and
10MHz are accurate to 2 parts
in 10" long term, and medium
term to 1 part in 10" with no
additional drift, ageing or
temperature coefficient.

Uses include the calibra-
tion, audit and certification of
frequency meters, counters,
timers, signal sources' and
generators, and radio
telephone test equipment.

The new model 2A uses a
ferrite antenna, but external
input is provided.

The CAD PCB can be retro-
fitted on earlier Gould Ad-
vance OFS2B and Quartzlock
Model 2 receivers.

Dartington Frequency
Standards manufacture the
Model 2A under licence to
Quartzlock Defence Systems.

Dartington Frequency
Standards,

Moor Road,
Staverton,

Devon TQ9 6PB.

Tel: (080 426) 282.

[ 1/O CONTROLLER

IMO have announced the
launch of a new program-
mable controller (PC), the C-
20.

With a capacity of 140 inputs
and outputs, the C-20 with its
P1192 instructions is ideal for
controlling single machines
or processes.

It is recommended as a first
time user PC because it has
many features such as a 484
digit counter, maths capabil-
ity, 1K memory etc which are
very easy to use and normally
only available on PCs with
larger 1/0 capacities and lar-
ger price tags.

As part of the new C-series
range the C-20 is fully com-
patible with all the other
C-series central processors
and peripherals, and can also
utilise the advanced fibre
optic communications of the
range, allowing full data
transfer within and beyond
the system. Hence the C-20
can be used as a stand-alone

unit or be integrated into a
C-series based control sys-
tem of virtually infinite size.

IMO Precision Controls Ltd,
1000 North Circular Road,
Staples Corner,

London NW2 7JP.

Tel: (01) 452 6444.

A new range of miniature
LCD DPMs, designed and
manufactured in the UK, has
been introduced by Lascar
Electronics. All types utilise
surface mount techniques to
vastly reduce the overall size.
The DIL format is claimed to
make the meters particularly
easy to use by low or high
volume users. Each meter is
also supplied with a ‘snap-in’
bezel for fast fitting.

Standard features include
auto-zero, auto-polarity,
200mV fsd, programmable
decimal points and low bat-
tery indication. A range of
useful engineering symbols
is incorporated on the LCD.
Three different versions are

heights of 15mm, 12.5mm and
10mm. The DPM400 with its
10mm (0.4in) character height
is the world's smallest off the
shelf DPM. It retails at £16.95.

Lascar Electronics Ltd,
Module House,
Whiteparish, Salisbury,
Wiltshire SP5 25J.

available  with Acharacter_ Tel: (07948) 567.
LINEAR ACTUATOR thrust force developed by the

Portescap UK have com-
bined the low power features
of a precision miniature dc

motor with an ovoid rotary
gearbox to produce a power-'

ful linear motor drive.

The linear output is derived
from an Mb5-threaded shaft
passing through an internally
threaded gear nut which
forms the final stage in the
geartraindriven by the motor.
Because of the very high
reduction ratio, the linear

shaft is 400N at 20mm per
minute.

Measuring 63 x 402 x
16.5mm, the motor gearbox
assembly can be fitted to
suitable M5 lead-screws of
any length to provide power-
ful linear motion and holding
torque.

Portescap (UK) Ltd,
204 Elgar Road,
Reading RG2 0DD.
Tel: (0734) 861485.
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PRODUCT NEWS.

NEW FROM NEVADA

Telecomms of Portsmouth
have announced that they
now have in stock two new
low cost 934MHz personal
radio band mobile antennas
manufactured by Nevada.
Costing £25 each, these low
profile antennas offer 3.5dB
gain with wide angle cover-
age which is useful at this
frequency.

Each antenna measures
335mm and is supplied com-
plete with 4.8 metres of cable.

The G900A is fully adjustable
with an inox steel whip while
the G900R is finished in black.
Both have an ‘SL' UHF low
loss base connector, and
other features include an
impedance of 50 ohms, a
VSWR of 1.2:1 and maximum
power handling of 50 watts.

Telecomms,

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

Tel: (0705) 698113.

AHOY THERE!

The forthcoming London
Boat Show 1986 will be the
venue for the launch of a new
VHF radiotelephone from
Shipmate Marine Electronics,
the Sealine 3.

The new unit offers as
standard all 55 international
channels, the UK marina
channel, private channel
capability (up to 8) and all 55
USA channels. There are dual
watch and loud hailer facili-
ties and a memory for up to 10
user-programmable  chan-
nels, as well as multi-channel
scanning.

Optional extras include a
selcall module, an intercom
facility and a telephone hand-
set and cradle. The Sealine 3
will retail for £280 + VAT, and
will be available in March.

Meanwhile the previousrig,
the Sealine Il, is having its
price reduced by £20 to £220 +
VAT.

Shipmate Marine
Electronics Ltd,

Unit 5, EIm Court,
Crystal Drive, Smethwick,
West Midlands B66 1RB.
Tel: (021) 552 1718.

ANOTHER MIRACLE

A new modem, the 64 Multi-
modem from Miracle
Technology, gives access not
only to Prestel, Micronet,
Microlink and viewdata ser-
vices, but also to databases,
bulletin boards, electronic
mail, telex and user-user
communications.

64 Multimodem, for Com-
modore 64 and 128 owners, is
a complete datacomms solu-
tion, having autoanswer,
autodial, and all software on-
board in ROM. Menu-driven
and multi-speed, it supports
CCITT V21/23 and Bell 103
standards, handling baud
rates of 300/300, 1200/75 and
75/1200. Functions include
save and print frame, auto-
mailbox with edit and save,
and telesoftware down-
loading.

The modem issimple touse,

fitting the computer's car-
tridge port and having only
one external connection-the
telephone lead.

At £116.15 including VAT
and UK delivery, it puts
inexpensive, user-friendly
and comprehensive data-
comms within the reach of 64
and 128 owners. BABT appro-
val is expected shortly.

Miracle Technology (UK) Ltd,
St Peter's Street,
Ipswich IP1 1XB.

VIDEO PRODUCTS

DC to Light, a new company
specialising in video pro-
ducts for the amateur (see
last month's News Desk),
have introduced a new
23/24cm ATV transmitter.

The DC 1G3 FM transmitter
is based on a crystal refer-
enced PLL synthesiser run-
ning at signal frequency, and
will cover the whole of the
23/24cm band in 500kHz steps
(it comes supplied with 4
channels of the customer's
choice).

CCIR pre-emphasis is
incorporated, switchable on
the front panel. Sound is
6MHz FM subcarrier, with
other frequencies available
on request. Audio gain and
video carrier deviation can
both be controlled using pots
on the front panel.

Two models are available,
offering either 25 or 10W
output.

An accessory available
from the company allows the
stacking of up to 7 units
produced by the company
(much like a hi-fi stacking

system). The DC Stack is
made from PVC laminated
steel and is available in a
choice of 4 colours or a teak
woodgrain effect.

DC to Light,

15 Bursley Way,
Bradwell,

Stoke on Trent ST5 8JQ.
Tel: (0782) 639 406.

Following the success of
their GIFTU RTTY program,
Pearsons Computing are now
introducing G1FTU CW for
the 48K Spectrum and Spec-
trum Plus.

The program enables the
computer to both generate
and decode Morse audio
directly. The software filter-
ing system devised for the
receive side and the gener-
ated tones on the transmit
side may be adjusted to the
optimum for any given trans-
ceiver.

G1FTU CW features select-

able full or split-screen
operation with type-ahead
capability in both transmit

and receive modes. There are
9 user memories of up to 255
characters each, which may
be saved on cassette, and a
special memory for your con-
tact's callsign which may be
edited ‘live’ during reception.

The receive mode has tun-
able software filtering and
auto-tracking of the incoming
speed. The tracking rate is
switchable-FAST, SLOW and
LOCK modes are available -
and the perceived speed
(1-99wpm) is displayed con-
tinuously.

The transmit mode is fully
adjustable for tone (400-
1500Hz) and speed (1-99wpm),
including an automatic reply
speed option. For training,
extended word spacing may
be selected and the contents
of the receive buffer may be
replayed (retransmitted) at
any desired speed.

For the manual key addicts,
the program may be con-
nected to a straight, bug or
iambic Morse key (with
normally open contacts) via a
standard joystick interface.
The computer then acts as
variable speed/tone Morse
keyer with self-completing
dots and dashes. If you don't
have an interface then quite
reasonable iambic-type
operation may be achieved by
use of two of the keyboard
keys directly.

G1FTU CW costs £10 inclu-
sive (£11 Europe) and orders
from licensed amateurs
should be accompanied by a
callsign, as each copy of the
program is made individually.

Pearsons Computing,

42 Chesterfield Road,
Barlborough, Chesterfield,
Derbyshire S43 4TT.

Tel: (0246) 810652.
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MINI SELCALL

Following its successful
mobile radio selective calling
system, Selcall, IQD has now
developed aminiaturised ver-
sion for hand-held radios,
known as Mini Selcall.

With Mini Selcall the hand-
held radio remains mute until
it is either called or used.
Calls can be made to indivi-
dual sets, or to selected
groups, using a two-digit or a
four-digit tone code, thus
allowing up to 10,000 contacts.
On receipt of its tone code,
Mini Selcall automatically
demutes the set and triggers
an LED signal to indicate that
a call is waiting.

Other products from 1QD
include Phonecontrol, an
electronic remote control
unit, Phonethru, a telephone
switchboard bypass, and
Smartpatch, a mobile radio to
telephone interface.

1QD Ltd,

North Street, Crewkerne,
Somerset TA18 7AR.

Tel: (0460) 74433.

VIDEO INTERFACE

Reflex Limited have
introduced a new video inter-
face which can be used with a
variety of computer systems.

Known as the GP (General
Purpose) interface, this
device accepts horizontal
and vertical synchronisation
and video signals from sys-
temssuch as Apricot, IBM and
Macintosh and converts them
into a standard volt peak-to-
peak video signal with nega-
tive sync for driving a monitor
or video projector.

Reflex also offer other
interfaces which allow
various computers to be

linked to video data projec-
tors, including the BBC
Model B, DEC Rainbow, DEC
VT100/102 and HP150.

Reflex Ltd,

Wellington Industrial Estate,
Basingstoke Road,
Spencers Wood,

Reading RG7 1AW.

Tel: (0734) 884611.

AMPROM

CTP Software have
announced the release of
their new amateur radio com-
munications ROM for the
BBC micro, AMPROM.

AMPROM utilises the cas-
sette port of the BBC to
generate and monitor audio
tones to and from a radio
transceiver. Thus the BBC
micro becomes a radio data
communications terminal,
without needing any special
interface.

An AMPROM user can send
and receive data over the air
in teletype mode and copy
files across a radio link with
full error protection and
correction of data. This pro-
vides an easy means of trans-
ferring (non-copyright!) prog-
rams, text, or other data from
one station to another.

AMPROM is easy to use, but
at the same time offers uni-
que and advanced functional-
ity. The manufacturer claims

that its use becomes instinc-
tive in a short space of time
due to the attention paid to
developing efficient key-
board use. Brief reminder
prompts are also displayed,
making frequent reference to
the manual unnecessary.

For the advanced program-
mer AMPROM also provides
operating system extensions
for use in programs. For
instance, the "*RX” command
could be used to write a Basic
program that constantly
monitors the radio, and alerts
the operator (with an alarm) if
a particular callsign is heard.

The manual includes inter-
facing and operating instruc-
tions, along with such useful

information as AMPROM
memory usage.

CTP Software,

107A Shacklewell Lane,
Shacklewell,

London E8 2EB.

SATELLITE TV

Connexions Satellite Sys-
tems, part of SMC Supplies,
the Barnet based high
technology manufacturer and
distributor, has launched a
low cost range of domestic
satellite TV systems.

The Connexions satellite
systems are a high quality,
low cost range of TVRO
(Television Receive Only)
Earth terminals. A complete
system consists of a dish
antenna, low noise block
(LNB) converter and a satel-
lite receiver. Alternatively,
each component of a com-
plete TVRO may be purch-
ased individually.

Dishes available are from
1.2 metres up to 2.3 metres
and a top of the range system
would incorporate a full band

multi-satellite system with
remote control.

A host of programmes can
be picked up from two satel-
lites beaming signals to the
UK, namely Intelsat V and

Eutelsat F1. Programming
includes Premiere, Music
Box, Mirrorvision, Screen-

sport, The Children's Chan-
nel, Cable News Network,
Europa TV, Filmnet, RAI.

Connexions Satellite
Systems Ltd, '
125 East Barnet Road,

New Barnet,

Herts EN4 8RF.

Tel: (01) 441 1282.

WHAT A CAD!

Number One Systems have
launched an ac linear circuit
analysis program for the IBM
PC/XT and compatibles.

Using Analyser |, input
impedance, output impe-
dance, gain (magnitude and
phase) and group delay can
be analysed for circuits with
up to 150 components and 40
connection nodes over awide
range of frequencies from
less than 0.01Hz to over 1GHz.

Resistors, capacitors,
inductors, transformers,
operatonal amplifiers and

both bipolar and field-effect
transistors can be simulated
by the program, and the ac
performance of circuits con-
taining these components
evaluated without the need
for laborious bread-boarding
and bench testing. During a
simulation components can
be added or deleted or para-
meters altered, enabling the
designer to quickly assess
the effects of modifications
or the circuit's sensitivity to
component tolerance, stray
capacitances, etc.

The program is particularly
useful for frequency
response analysis of active
and passive filter circuits,
loudspeaker crossover net-
works, |IF amplifier and trap
circuits, audio amplifiers,
wideband amplifiers, tuned
RF amplifiers, antenna and
inter-stage matching net-
works, linear integrated cir-
cuits etc. Itis expected to find
application in research and

development departments,
colleges and universities.

The introductory price of
the software in the UK is
£65.00 plus VAT.

Number One Systems Ltd,
9A Crown Street,

St Ives, Huntingdon,
Cambs PE17 4EB.

Tel: (0480) 61778.

Microsystem Services
(MSS), authorised distribu-
tors for FutureNet Corpora-
tion, have just announced
DASH-3C - a full colour
version of the popular DASH
PC-based electronic engin-
eering CAE workstation.

The system allows full col-
our schematics to be pro-
duced on the IBM PC, XT or
AT. It captures design data,
net lists, lists of materials and
design check reports auto-
matically.

DASH-3C features a large
parts library that can be easily
added to by the wuser.
Included in the library are the
most widely used schematic
symbols with pinouts and pin
functions for discrete compo-
nents, microprocessors and
support chips.

Microsystem Services,
PO Box 37,

Lincoln Road,

Cressex Industrial Estate,
High Wycombe,

Bucks HP12 3XJ.

Tel: (0494) 41661.
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PRODUCT NEWS

REWORK STATION

A self-contained wunit for
reworking assembled printed
circuit boards is now being
offered by Oryx. The rework
station, HSR-1, is especially
efficient for the removal of
components from through-
hole plated boards.

An integral soldering iron
and an outlet for 12V dc hand-
held tools provide the capabi-
lities for fastand complete PC
board correction and repair.

The self-contained HSR-1
station plugs into a standard
115V ac 3-wire outlet and
requires no exterior air or
vacuum supply.

The hand-tool provides
proper tip temperature for
quick solder melting. A large
capacity electric vacuum
pump quickly removes the
molten solder through the
HSR hand-piece. The tip auto-
matically maintains tempera-
ture. Tip temperature is dial-
set for various board mater-
ials at the control panel. This

BETTER TIPS

The Cobonic 3S-Tip range
of long-life solder tips has
recently been improved.
These tips, specially made as
an alternative for the Weller
TCP and ECP temperature
controlled soldering irons,
now undergo anew additional
surface treatment of the
areas wetted by the solder.

A variety of tip designs are
available, at prices said to be
extremely competitive.
Further information and a
price list are available from
the company.

Cobonic Ltd,

32 Ludlow Road,
Guildford,

Surrey GU2 5NW.
Tel: (0483) 505 260.

feature is especially impor-
tant for working boards which
are easily damaged by high
heat.

Within the hand-piece is a
clear glass tube for collecting
solder. Replacement filter
material or the complete col-

lector are both available.
Three different size tips
accommodate all common

conditions. A push-button
switch on the hand-piece
activates the vacuum pump,
which can also be controlled
by a separate foot-switch.
The HSR-1 can also be
efficiently used in board
repair, as the integral solder-
ing iron with fume extractor
enables new joints to be
made and the 12V dc outlet
can serve to power a hand-
held drill for clearing holes or
making minor modifications.

Greenwood Electronics,
Portman Road,

Reading RG3 1NE.

Tel: (0734) 595843.

A new range of broadband
RF FETs, developed by
Teledyne Crystalonics, is now
‘available from MeTL.

The range comprises three
distinct families of devices.
The CP640, CP664, CP665 and
CP666 FETs are for high
dynamic range HF and VHF
amplifiers. Housed in TO-5
packages, they are for use in
common gate configurations.
Usable to over 300MHz, they
offer drain-to-source and
drain-to-gate voltage ratings
from 20 to 50V and low noise
figures (2.2dB typ at 50MHz).

The CP643, in a TO-46
package, is for high dynamic
range RF amplifiers.Usable
up to 500MHz, it has drain-to-
source and drain-to-gate vol-
tage ratings of 30V and a low
noise figure when used direct
from a 50Q line (the noise
figure is improved at the cost
of gain when used in a 750
line with a 2:1 output winding
ratio, or in a 5012 line with an
input step-up transformer). A
dual version, the CD®643, is
available matched for pinch-
off voltage (Veo) and trans-
conductance (g,).

The CP650 and CP651 FETs
are in TO-5 packages and
feature low gate-to-drain
capacitance (20pF typical)
high drain current (0.5A typi-
cal), and high transconduct-
ance (150,000umhos typical).

MeTL Limited, Unit 2,

Gt Haseley Trading Estate,
Great Haseley,
Oxfordshire OX9 7PF.

Tel: (08446) 8781.

CMOS Z80 FAMILY

A new family of CMOS
versions of the popular SGS
Z80 microprocessor is now
available from VS| Electro-
nics.

Designated Z84COO, the
family comprises CPU, PIO
and CTC which are all fully
plug-in compatible with their
standard counterparts while
offering greatly reduced
power consumption without
loss of speed. Two versions of
the CPU, allowing operation
at clock speeds of 2.5MHz or
40MHz, are designated
Z84COO and Z84COOA and
require only 9mA and 15mA
respectively.

The Z84COOA PIO con-
sumes only 2mA and the

Z84COOA CTC only 3mA. All
three devices operate from a
single-rail 5 volt supply.

The CPU supports all the
familiar features of the
industry standard Z80 series
devices. Both Z80 and 8080A
software compatibility are
therefore maintained.

Four package configura-
tions are available: 40-level
plastic and ceramic DIPs and
44-leaded and leadless plas-
tic chip carriers.

VS| Electronics (UK) Ltd,
Roydonbury Industrial Park,
Horsecroft Road,

Harlow,

Essex CM19 5BY.

Tel: (0279) 29666.

Bosledge Limited, the Man-
chester-based electronic
component distributor, can
now supply the new series 405
and 406 trimming potentio-
meters from Citec.

Model 405 is a high quality
miniature potentiometer in a
very small package. It is dust
and splash proof, with a
resistance range of 100 ohms
to 1 megohm. At present, it is
offered with top adjustment
only.

The 406 model, with a resist-
ance range of 50 ohms to 2
megohms, has achoice of top,
bottom or side adjustment.
Like the 405 it is dust proof
and is suitable for applica-
tions where a robust trimmer
is required.

Bosledge Limited,
27-29 Church Street,
Manchester M4 1PE.
Tel: (061) 834 7339.

A four-in-one 13 amp plug
has been introduced by Dura-
plug Electricals Limited. Cal-
led the MultiLine plug, it
enables up to four appliances
to be connected to a single
socket outlet without the
need for additional plugs and
adaptors.

The new plug has been
designed for those situations
in the home where there are
concentrations of stationary
electrical equipment. It is
suitable for lighting, hi-fi

" units, video and television. By

wiring the equipment directly
into the MultiLine plug,
accessory cables can be
safely and neatly routed.

The MultiLine plug is sim-
ple to wire and features a
useful ‘mains-on’ indicator
light. The unit is available in
black orwhite andis fused at5
amps.

Duraplug Electricals Lta,
Westwood Works,
Margate Road,
Broadstairs,

Kent CT10 2QL.

Tel: (0843) 68771.
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REPRO-ELECTRONIC-SYSTEMS

Are pleased to announce the new

TT/9003 transistor tester, a unique
development in pocket test equipment.

This instrument will test transistors in circuit
as well as out of circuit. Operation involves
merely connecting three probes and pushing ¢
the button. No wonder the TT/9003 has already
aroused immense interest throughout Europe.

MAIN DEALERS
MIDLAND RADIO CENTRE: 133 Flaxley Rd, Birmingham. 021-784-4928

PM COMPONENTS LTD: Springhead Ent Park, Springhead Rd,
Gravesend, Kent. 0474-60521

WESTMOUNT COMMUNICATIONS LTD: 251a High Street, Eltham,
London SE9. 01-859-5017.

TRADE ENQUIRIES TELE: 0474 332101

MIDLAND RADIO CENTRE

Model TT/9003 Automatic In Circuit Transistor Tester.

The Repro Automatic
Transistor is an Invaluable aid
to the technician, and hobbyist
alike. The TT/9003 is unique in
that, without the faulty circuit
board being powered up, both
PNP and NPN transistors can
be tested whilst they are still in
circuit, without the use of any
other ancillary equipment.
Until now it has been
neccessary to remove the . .

component for testing at the Model LA/2502 Linear Amplifier.

work bench, a time consuming

and repetitive chore. A 25 wattA switchable Linear
Comprising a compact unit Amplifier with ‘supply on’ and
- - measuring only 12 x 7 x 3cms ‘Power on' LED indicators. 26-
and operated by a standard 9 30MHz. Complete with
volt battery, the TT/9003 can be instructions. Made in UK.
used by anyone with an £22.95
elementary knowledge  of
electronics. £38.85
NOW AVAILABLE FROM:- Mail Orders Welcome sent by return.

Cheques Please allow 7 days.

MIDLAND RADIO CENTRE,

133 FLAXLEY ROAD, NAME ..o e e eeeraee e e e ee s essaassaaaaeeesessbeaaaeeessasrneeas
STECHFORD, ADDRESS ..ottt ninas
BIRMINGHAM

Tel: 0217844828 3 |reeeeemminmmnnsseammssss i
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—NEWS DESK —

Riot control

Plessey has won an order
worth approximately £500,000
from an unnamed Northern
European country for the
PTR5401 personal hand-held
radio system.

The PVS5400 series,
developed by Plessey Military
Communications at |llford,
was launched late in 1984, and
offers a wider range of facili-
ties than would normally be
expected onaradio of itssize.
These facilities include a
three-key control pad (from
which all operator selectable
facilities, such as speech
privacy, channel selection,
squelch and volume control,
may be selected) with associ-
ated LCD display.

The PTR5401 operates in
the 68 to 77.975MHz band-
width, offering a possible 400
FM channels. Power is 1 watt.

The PVS5158 vehicle com-
munications harness is also
now available. This Inte-

Sunday afternoon motoring, Chilean style?

grated radio/talkback com-
munications system is
designed for use by
emergency services and can
be fitted to an armoured car
or riot control vehicles.

The vehicle is provided with
full external VHF or “UHF
communications (Clansman

compatible),

coupled to a
three position intercom and
public address system under

the control of the vehicle
commander. The rugged con-
struction makes the PVS5158
suitable for many additional
paramilitary roles, including
emergency services.

Bulletin board

Following the success of
his terminal programs for the
ZX Spectrum, Stephen Adams
has announced an internatio-
nal bulletin board for Sinclair
users which'uses the Sinclair
32 column format.

This unique board will allow
Spectrum, ZX81 and QL users
access to fellow users in the
fields of business (for com-
mercial users of databases),
education (for teachers
rather than pupils) and first
time users (for all the general
info you are assumed to know
already).

The service will operate 24
hours a day at both 1200/75
and 300 baud in an ASCII
format (ie Prestel software
will not work on the board) on
(01) 249 3238.

The board is free to general
users, although it is hoped to
obtain advertising to be
placed on the menus to
support this. Certain sections
may be available on anominal
subscription basis. The board
includes a news section,
allowing users to add their
own reports, information,
hints and tips.

The bulletin board is run on
a Superbrain QDII CPM com-

puter with 720K of on-line disc
storage giving over 300K for
messages, programs etc.

Although suggestions for
improvements will be wel-
comed, the policy of the
operator is not to support
hacking of other computers,
and any such messages will
be deleted.

Details of the bulletin
board, Specnet, or Specterm
are available on (01) 254 1869.

Exclusive franchise
Electronic Brokers has
been appointed the exclusive
UK distributor for the range of
test and measuring instru-
ments manufactured by Grun-
dig Electronic. Products
covered by the new agree-
ment include general pur-
pose oscilloscopes, video
pattern generators and an

automatic field-strength
meter.
The Grundig instruments

are well established in West
Germany and other European
countries but have not pre-
viously been marketed dir-
ectly in the UK.

Electronic Brokers is car-
rying an in-depth stocking
profile of the Grundig instru-
ments, and is supporting the

products in the UK with full
warranties and after-sales
service.

Roving radios

The Communications and
Electronics Museum, based
on the collections of Douglas
Byrne and Dr Graham Win-
bolt, is fast approaching the
point at which it can at last
take to the road.

If this seems a somewhat
strange way of describing the
operation of a museum, per-
haps it should be pointed out
that this museum will centre
on travelling exhibitions
rather than a static display.
Eventually research and lib-
rary facilities will also be
available.

If the considerable prob-
lems involved in getting tons
of equipment mobile can be
surmounted, wheels should

, soon be turning.

Although Douglas Byrne's
collection of civilian equip-
ment and Dr Winbolt's aimost
legendary volume of military
radios are both very impress-
ive, the museum is always
looking for interesting equip-
ment, documents and photo-
graphs, so get rummaging in
your attic. The only trouble

here is, of course, that a great
deal of old equipment is still
giving good service.

Satellite contract

Cossor Electronics, of Har-
low, Essex, has won a £950,000
order to develop and build a
satellite receiver subsystem
for the European Space
Research and Technology
Centre (ESTEC). The system
will be used in the PROSAT
programme, which is being
designed to provide a mobile
communications system for
land, sea and air using a
satellite link.

In essence the subsystem
will comprise: two dual ran-
dom access receivers to pro-
vide overlapped message
detection and a high and low
band frequency capability;
six communications receiv-
ers; and a receiver chain test
generator, consisting of two
channels which will provide
multipath messages for test
purposes. A microprocessor
based keyboard/display con-
trol unit is also provided,
offering greater flexibility
and ease of use for the
receiver subsystem.

All the equipment, apart
from the VDU/keyboard, will
be housed in two standard
IEC144 racks, one containing
the interface elements and
control facilities, the other
containing the code division

multiple access (CDMA)
receiver elements.
The receiver (with the

exception of the interface
front end) will employ digital
signal processing techniques
will

which minimise
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implementation losses and
provide a design with repeat-
able characteristics. This lat-
ter aspect is an important
factor in minimising the time
scale of the project, since a
large part of the system will
consist of multiple receiver
channels which will be essen-
tially identical.

Cossor Electronics is sche-
duled to deliver the receiver
early in 1987. It will then be

integrated with the other
subsystems for test and
evaluation.

Six metre band

Terms for allocating the
50-50.500MHz band to the
amateur radio service have
been finalised by the Depart-
ment of Trade and Industry
and become effective from
1 February 1986.

The conditions
follows:

The allocation shall be
primary within the United
Kingdom.

Initially, only Class A licen-
sees will be permitted access
to the band.

The maximum power at all
times shall be: carrier, 14dBW
ERP; PEP, 20dBW ERP.

Maximum transmitting
antenna height to be 20
metres above ground level.

Antennas shall be hori-
zontally polarised.

No mobile, portable or
temporary premises opera-
tion will be allowed.

There will be no restriction
on the modes or hours of
operation.

No repeaters
allowed in the band.

Existing permits will be
withdrawn.

Usage by radio amateurs is
on the basis of ‘non interfer-
ence’ with the permitted ser-
vices in Europe. The operat-
ing restrictions have been
drawn up to minimise any risk
of the amateur radio service
interfering with established
European services.

The DTI has agreed with the
RSGB that use of the band will
be reviewed after a year to
see if the operating condit-
ions can be revised.

are as

will  be

Ants in your pants

Ant Products, former manu-
facturers of the now well
established Tiger and Silver
70 antenna ranges, inform us
that they have established a

== =

licence agreement with Tele-
communications Antenna
Systems Limited, trading as
Tiger Antenna, for them to
manufacture the range of
Tiger and Silver 70 antenna
products and accessories at
their Scunthorpe premises.

Tiger Antenna will also
handle the supply and
distribution of these products
to their numerous dealers
across the country.

New products in the pipe-
line from Ant Products
include HF and microwave
antennas. A catalogue con-
taining details of the product
range can be obtained from
Tiger Antenna, 60 Hebden
Road, Scunthorpe, or direct
from Ant Products at All

Saints  Industrial Estate,
Baghill Lane, Pontefract,
West Yorkshire WF8 2HA

(please enclose 50p in stamps
to cover costs, refundable
against purchase by presen-
ting the front cover of the
catalogue).

Please note that the new
telephone number for Ant
Products is (0977) 85274.

Soft-Talker

A major problem in aiding
the speech of deaf and hard of
hearing people has been to
find a method of letting them
know when they are speaking

too loudly.
A new development
(funded by the Wolfson

Foundation) has just been
announced by the Speech
and Language Group at the
University of Cambridge
School of Clinical Medicine.
Mr John Walker, electronics
engineer, has developed a
volume monitoring and
indicating system — the Soft-
Talker — which is not only
efficient but discreet.

Basically the device com-
prises a small and unobtru-
sive microphone and ampli-
fier, together with a small
motor vibrator mounted in a
wrist watch case. The mic-
rophone picks up the user’s
speech and, if the volume
rises above a preset level, a
signal isgenerated to operate
the motor vibrator in the wrist
watch. The user then reduces
his volume until the vibration
stops and he knows he is
talking at a socially accept-
able level.

Inthe initial stage alow cost
toy motor was tried but the

Telecentre face-lift

Fidelity telecentres, the
AVS1650 and 2000 (with 16in
and 20in screens respec-
tively), were designed as one
unit to contain a complete
home entertainment pack-
age: television, cassette
recorder, record deck, and
stereo radio.

Demand for these units has
apparently remained high
and for 1986 the AVS2000GL is
to have aface-lift. Inresponse
to consumer trends, the
cabinet has a darker, natural
wood look, and is enhanced
with a pale grey control panel.

The remote handset con-
trols all the functions of the
telecentre, and the cassette
will record off all the compo-
nents.

batteries soon faded and the
motors were less than reli-
able. Instead, a motor already
being used in aids for the
disabled - Portescap UK's 712
micromotor - is now used.
This is ideal for such an
application because of its
compact size, reliability and
low battery consumption.

The system is now in small
scale production and is avail-
able from the Speech and
Language Group, Adden-
brooke’s Hospital, Trumping-
ton Street, Cambridge CB2
1QE, at a cost of £59.95.

Marconi’'s BBC order

Marconi Communication
Systems Ltd has received an
order from the British Broad-
casting Corporation for
equipmentforanew transmit-
ter station in the Seychelles.
When completed in 1988 the
station will improve the audi-
bility of BBC World Service
programmes in the African
and Indian Ocean regions.

The orderis fortwo Marconi
B6131 250kW short wave
transmitters  incorporating
advanced pulsam modula-
tion. The transmitters are
designed for high overall
efficiency and will be capable
of remote control.

Optical fibre record

A new world record for
optical fibre transmission set
by British Telecom promises
to help contain the cost of
expanding a network. A team
of engineers have succeeded
i.f transmitting data over 32km
of single mode fibre at a rate
of 2.4Gbit/s, the fastest rate
yetachieved over an installed
cable.

The record was set on a

cable linking Birmingham
with Tamworth and was
achieved by a team from the
British Telecom Research
Laboratories, National Net-
works and the Central Mid-
lands District.

Unlike previous laboratory
demonstrations this feat was
achieved over an existing
cable. It illustrates the
feasibility of  upgrading
existing optical systems with-
out the need to replace
cables. BT believe that con-
siderable sums could be
saved in the future by provid-
ing only new terminal electro-
nics to expand the capacity of
cables rather than replacing
complete systems.

The data rate achieved,
2,400 million bits of informa-
tion per second, represents a
16-fold capacity increase over
the existing 140Mbit/s sys-
tems. It is equivalent to pas-
sing 30,720 separate speech
channels, or 32 full bandwidth
colour television pictures,
down the same single optical
fibre.

The key factor in the trial
was the use of a ridge-
waveguide distributed feed-
back (DFB) laser, made in
British Telecom's  Mart-
lesham research laborator-
ies. It gives an absolutely
pure single wavelength out-
put at 1.52 microns, which is
necessary to avoid the distor-
tion which would occur with
less pure, multi-wavelength
signal sources in this applica-
tion. The wavelength, longer
than that used by current
fibre systems (1.3 microns), is
chosen because of the signi-
ficantly lower losses (and
hence further transmission)
at this frequency.
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POCKET INSPECTION MICROSCOPE

The self-illuminated pocket microscopes
are about the size of along slim pack of
cigars. They weigh 4'20unces and provide
aclear 30-power magnification (with the
Spirig-30£18.90), or a 100-power
magnification (with the Spirig-100 £27.90)
model of any surface on which itis easily
focused.

s 3

No Sp Ill the compact design of the SPIRIG
microscopes allow to almost any surface to be
closly inspected.

For further information call Guildford
(0483) 505260 or write to COBONIC LTD, 32

LUDLOW ROAD, GUILDFORD, SURREY
GU25NW or telex 28604 ref 1321.

CENTRE ELECTRONICS

345 STOCKFIELD ROAD , YARDLEY , BIRMINGHAM B25 8JP

SPECIAL OFFER THIS MONTH
STOCK CLEARANCE OFFER _ e

BREMI POWER
ATTENUATOR

TYPE BRG 24, ONLY £8.50
including Post & Package

CALLERS WELCOME
Shop open on Thursdays . Fridays and Saturdays Opening hours 10am to 5.30pm

FREE LIST AVAILABLE ON REQUEST

MAIL ORDERS
SPECIAL DELIVERY SERVICE | TELEPHONE ENQUIRIES TO ' (0676) 32560

Radio & Electronics World
smart blue binders, each
holding up to 12 issues
keeping them in prime
condition

Only

£4.75
inc p&p

Overseas readers please add 30p
Please allow 28 days for delivery
Send your orders to

Edwardschild Ltd, 28 Shenfield Cres
Brentwood, Essex CM15 8BN

SPECIAL OFFERS 6in GREEN SCREEN 75QCOMP: VIDEO MONTIORS IN CASE TESTED
12VDC 9Vax6"2x4'2in. C/P 3.00 £15.95. 6in GREEN SCREEN SAME AS ABOVE BUT WITH 240V
PSU NEW. £40.00 C/P 4.50

PRESTEL ADAPTOR MODEL P1 COMPLETE WITH REMOTE CONTROL KEYPAD IN WOODEN
CASE. OPERATING INSTRUCTIONS COMPLETE WITH ALL ELECTRONICS ETC: NEW &
BOXED. £15.95 C/P 3.00

ALI-DIE VERO CASE 0-20vV DC 4xAA NI-CAD PC BOARD 47

CAST BOX TWO TONE PANEL METER | RE-CHARGEABLE VARIOUS IC'S

114x64x30M/M | SLOPED £3.50 SHRINK WRAP 1IX16MHZ XTAL

£2.00 220x 156> 100 x 52 C/P 1.00 £2.00 5xD2764-4

C/P 50p C/P 1.00 £5.00 INC C/P EX-NEW-EQU | EPROM'S
£13.00 N/BOXED

SAFT 24V 33Ah RECHARGEABLE BATTS | ADVANCE/GOULD SWITCH
7Vax2¥ax5in £10.95 C/P 3.00 N/BOXED MODE PSU 19V18A 240V INPUT
SEALED ALKALINE £28 .00 12"2x4x4%in. C/P 3.00

INC C/P

9in GREEN SCREEN. 750
COMP: VIDEO MONITORS

IN CASE 240VAC HIGH RES
TESTED 10x9'2x9'2in. C/P 5.00

2HEIGHT DISK/DRIVE AC/DC ELECTRONICS 24V
BBC COMPAT: 40 TRACK | 4 8A LINEAR PSU C/P 3.75
S/SIDED. NEW EX-EQUIP | 240V INPUT £19.95 N/BOXED
TESTED. TANDON/TEC

CINNON. C/P 2754995 | BROTHER HR10 D/WHEEL £36.00
S / 5 l PAR

CASES AVA' 16.00 PRINTER ce\‘OAOLOLEL N/BOXED ADVANGE v
12-0-12 2A 20AM§5 -
WINDING 240V FARNELL GOULD/FARNELL ‘WTT‘ :90
PRIM: C/P 1.00 FAN COOLED PSU 12V10A SWITCH zW Sps -

£250 -5V10A-5V1A 240V IN | MODE PSU C/P 2.75 O‘D U C/ pz ;5

12V3A-12V1A 240V INPUT £35.00 £14.95 240V INPU

TAT T4 P27
TERLNJAITNGA\( EM%OLATO rARC S GOULD PMA 47 12V3A

LINEAR PSU 240V INPUT

. . A
FARNELL +5V 10.3A+12V1 2 Ye 51605

-12V1A SWITCH MODE PSU

VT-100, VT 52 ETC

£350.00
NEW EX-DEMO NEW 7'2x4'2x2'2in C/P 2.75 MARCONI FM/AM SIGNAL
- 240v INPUT £2250 GENERATOR TF995A/2M
DATA TECHNOLOGY £200.00

MODEL 30 DVM FLUKE 8200A DIGITAL

C/W LEATHER CASE MULTIMETER £125.00 DIGITAL TYPE TSA6614
£85.00 TIMER VENNER £18.00 C/P 3.00

KINGSHILL STABILISED HEATSINKS DOUBLE FINS 16'2x4x1in POLARAD
PSU 0.30A £390.00 13x2N3055 & VARIOUS COMPONENTS SPECTRUM
METERED 0-60 - 15% VAT | NEW EX-EQUIP. INC C/P SMALLER SIZES AVA | ANALYZER

240 INPUT £4.50 10-63.680MC
£490.00
KINGSHILL TEKTRONIX TYPE TELEQUIPMENT D67 D TRACE
VARIABLE PSU 422 OSCILLOSCOPE | 25MHZ DELAY SWEEP £250.00 | MARCONI
TYPE AS 1164 2 £300.00 WIDE
0-30Vx2 240V 15MHZ D TRACE HEATSINK 6FT LENGTH £25.00| RANGE
0-1Ax2 INPUT FET INPUTS OR £5.00 PER FT CUT 0SsC
FROM £50.00 + THERMAL RES 25 C/W TF 1370A
METERED 15% VAT 10Hz-10MHz
£85.00
TEKTRONIX TYPE 454 OSCILLOSCOPE HEWLETT PACKARD 53258
150MHZ D/TRACE £60000 + 15% VAT UNIVERSAL COUNTER £200.00 AIRMEC
MOD METER
EY FIELD ELECTRIC LTD = 409
3 SHENLEY ROAD, BOREHAMWOOD, HERTS 3'5%8"&;“
01-953-6009

ALL PRICES INC 15% VAT
UNLESS STATED PLEASE
RING FOR C/P DETAILS
NOT SHOWN

OFFICIAL ORDERS/OVERSEAS ENQUIRIES
WELCOME. OPEN 6 DAYS 9AM/5PM THUR
9AM/1.00PM

o Attractive pocket-size unit
provides clear and simple ‘hands-
free’ operation.

o Simultaneously monitors the interaction of up to 16
points or nodes via numbered LEDs.

o Simple connection using standard 4-point IC clip supplied or a
combination of clips, interfaces, grabbers and probes supplied as
optional extras.

o Power supply taken from test circuit, either TTL (operating voltage +5V) or
CMOS (4.5-18V).

e Logic state at test pointindicated by:-

Logic 1(high) LED on
Logic 0 (low) LED off

o Display face of unit can be temporarily marked, using a chinagraph pen, to
describe circuit layout or IC pin-outs.

o Separate overlay supplied with unit for marking alternative layouts.
Additional overlays available to facilitate build-up of ‘library'.

e Usesinclude: Development, testing, maintenance, training.

JOHNSONS (LEIGH) LIMITED
EN

100/102 Glendale Gardens, Leigh-on-Sea, Essex SS9 2AY
TELE 0702:710990/713734
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384K MULTIFUNCTION CARD—SIX WAYN!
Comos wmc"’“ oo ] “Paraliel Printer Port
SUP ( cou LOUR r.nrmcs c.m ayen) *64K 1o 384K RAM Memory

- AT COMPA e *RS232C Serial Port
"”‘““"““‘""’.‘“"“’ VERmION. - *Real Time Clock/Calencar with Batiéry Backup
nu VO CARD — § WAY RAMD 5!( A PSPOOL Software

ace A . - game:

Built A s!—d £18500

I—LAVEN PC/XT MAINBOARD
‘64K 10 1TMB ON BOARD

‘8F me(b-me
Bu: va. ested £285 00

PC/XT CASE
*8-Siot
"Hinged ik
Includes hardwas
£8500
IRWIN TAPE DRIVES—IBM COMP
110 - 10MB INTERNAL
125 - 20MB INTERNAL
145 - 40MB INTERNAL
310 - 10MB EXTERNAL
PCthCO'lVU\SJONKITS' IBM & Compatibles 325 - 1BM AT 20MB EXTERNAL
FAST ( w’_' ROLL IRWIN TAPE DRIVES APRICOT
*- EFWu AL *(\u w 2 210 - 10MB INTERNAL
EEJA EST- 506 STANDARD £169 00 225 - 20MB INTERNAL £519
MEGABYTE MR-521
xgp HARD m WVE. 2-HEADS PLUS § - IBM/OLIVETTVERICSSON/APRICOT +
SS SIRIUS FIXED DISK SUBSYSTEMS
10M8

CABLE SET
GRADE 130WATT POWER SUPPL
mucmvws
AA

e AOMSB - 5MB
4 99 each 20M8 - 20M8
COMPAu DESKP‘% ) eic) PLUS NET HOST ADAPTOR KIT
£499ea 1BM-PC/

£139
and most

|- DIGITASK Business Systems Ltd, -1 | | B D A S S S o N I - -

o e s ez T Tel| (0342) 24631 Telrex 957418

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

it 505 |
__! DM%@E Designed for easy reading

Your guide to the new communicationsage . INtroduces new communications systems
Read all about itin thisissue :
Electronic mail, banking and shopping from your home

Cellular mobile telephones for calls wherever you are
Television by cable and satellite from around the world
Latest technology explained

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

Exceptional value for money

MAKE A DIRECT LINE TO YOUR NEWSAGENT NOW
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SPECTRUM

WATCH

NIGEL CAWTHORNE G3TXF

We are now only months away from a
new era in broadcasting, with
France and Germany's direct broadcas-
ting satellites (DBS) both due to be
launched later this year. The French
TDF-1 is due to be launched by Ariane
from Kourou in July 1986. However, if
schedules are maintained it will be
Germany's TV-SAT that will be the first
DBS satellite in orbit. TV-SAT is due for
launch in May.

TV-SAT '

TV-SAT has capacity for three TV

channels and 16 stereo sound program-
mes. The transmitted power will be about
200W per channel. This is significantly
higher than the transmitted powers of
the transponders that are being used to
transmit programmes (Sky Channel,
Music Box etc) to cable head-ends from
the communications satellites Eutelsat
and Intelsat. The higher the power of the
transponder, the smaller becomes the
diameter of the dish antenna needed to
receive the signals at adequate strength.
TV-SAT will be receivable on 60cm
diameter dishes in both East and West
Germany, as well as in much of Switzer-
land, Austria, Holland and Belgium.
Both the French TDF-1and the German
TV-SAT will be positioned at 19° west. An
Italian DBS satellite, Olympus, is also
under construction and will be occupy-
ing the same orbital position in 1987/88.
The Olympus DBS satellite will carry
multinational programming. In accord-
ance with the 1977 WARC plan, there are
fourteen countries that each have five

Lifting a cellular base-station cabin onto a
mountain site (photo: Austrian PTT)

DBS channels allocated from the same
orbital position of 19° west.

DBS programmes

Even at this relatively late stage it has
notyet been finally decided what each of
the available transponders on the
French and German DBS birds will be
used for.

TDF-1 is expected to carry France's
new private TV channel as well as an
English language DBS programme run
by the publishing magnate Robert Max-
well. It is ironic that Europe's first
English language DBS programme chan-
nel will be carried on a French satellite.

The main footprint of the French
satellite covers much of the southern
part of England, and reception should be
possible in other parts with slightly
larger dishes.

The UK's own Unisat DBS project
collapsed last year. Further studies are
being undertaken by the IBA to take
another look at the UK's DBS needs.
While the UK continues to study, our
European neighbours, helped by their
governments, are getting on with DBS
for real.

This time last year, the UK had just said
goodbye to its terrestrial Bands | and 1ll
405-line VHF TV transmitter networks,
which marked the end of an era in
television broadcasting. It was an era in
which the UK had played the leading
role. Just one year later we are on the
threshold of the new DBS era in
broadcasting. This time, far from playing
the leadingrole, the UKisnotyetevenon
the bottom rung of the DBS ladder.

BBC China service

The BBC is building a new high-power
short wave transmitter station at Tsang
Tsue in the New Territories of Hong
Kong. The station will consist of two
Marconi B.6131 advanced Pulsam 250kW
SW transmitters and an array of four
Marconifour-band curtain antennas. The
East Asia Relay Station (EARS) will bring
a louder World Service signal to the
Chinese mainland and the surrounding
area.

The BBC's Hong Kong antenna array
has been specially designed to feed a
strong signal into the required target
areas. The table shows the configuration
of each antenna as well as the direction
of their main beams.

Because Hong Kong is in a typhoon
zone, the design of antenna installations

A horizontal
antenna head-on (photo: TCl)

log-periodic communications

presents major problems. The Marconi
antennas are being designed to with-
stand windspeeds of up to 61 metres/
second (220km/hour). The BBC will be
using the ‘hydraulic tensioner’ techni-
que, which is designed to protect
antenna arrays during a typhoon and
which the BBC already has in service at
other sites.

During a typhoon, as the windspeed
increases, the hydraulic guy tensioners
are released so that the antenna wires
become less taut. As the tension in the
antenna slackens beyond a certain point
programme transmissions have to cease,
but by using the hydraulic tensioning
technique the antenna array itself can be
saved in what otherwise could be the
disastrous loss of a curtain antenna
installation.

Large co-ax

For the first time the BBC will be
departing from its traditional method of
using 300 ohm balanced feeder to feed
antenna arrays on high-power SW trans-
mitter stations. For the East Asia relay,
the outputs of the 250kW transmitters are
being fed into 9-inch diameter Kabel-
metal coaxial cable. The switching
matrix which is used to connect the
appropriate antenna through to the
correct transmitter is made up of 9-inch
coaxial switches.

The extreme climatic conditions
encountered in Hong Kong require that
feeder line components be extremely
conservatively rated, hence the use of
this large diameter coaxial cable.

Modern high-powered broadcast sta-
tions are usually designed to operate
with a minimum of site staff. The BBC's
designs department have designed a
processor-controlled automatic trans-
mitter station control system for Hong
Kong.

Control systems at short wave broad-
cast stations supervise the routing of
signals through from the programme
input feeds out to the antennas in
accordance with the programme trans-
mission schedule. Automatic control
operations include the connection of the
appropriate programme line to the
required transmitter as well as the
management of the high-power transmit-
ter's own automatic frequency change
facilities. The selection of the correct
antenna through the antenna switch

SR T SRR SRS
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matrix is also controlled automatically.
Antenna selection includes the selec-
tion of the appropriate slewing angle.

Slewing is the technique which allows
aseemingly fixed array to fire atan angle
other than in the direction of the main
beam. This is achieved by altering the
feeder lengths to different portions of
the antennaarray. The Marconi antennas
used in Hong Kong are designed for
slewing angles of up to +20°.

Satellite feed

The programme feed for the BBC's
new China voice will come via satellite
through Cable and Wireless' Hong Kong
satellite Earth terminal station. In addi-
tion to main and stand-by satellite
programme feeds, there will also be a
cable feed from the BBC's relay station
in Singapore. This ensures continuity of
programme feed to the new East Asia
Relay even in case of a serious outage at
the satellite Earth station, which could
possibly occur during a major typhoon.

The Hong Kong relay is being builtona
‘green-field’ waterfront site. The
immediate ‘take-off’ in front of the
antennas is over water, and this will help
to enhance the signal. The BBC Hong
Kong relay is due to come on air in the
autumn of 1987. About one year after
Hong Kong comes on-air the BBC plan to
inaugurate another new relay station,
the Indian Ocean Relay Station (IORS)
on the Seychelles.

BBC Seychelles relay
Site-clearance work on the BBC's new
Seychelles transmitter site commenced

The Falkland Islands satellite station carries vital communications

in late 1985. It is expected that the new
station will be fully operational with two
Marconi 250kW transmitters and an array
of six antennas during 1988. This
Seychelles site, which is less cramped
than the one in Hong Kong, is being
designed to house a total of four
transmitters. In the first instance only
two are being purchased.

The table shows the intended main
lobe directions for the six new antennas
on the Seychelles. Their targets will be
eastern, central and southern Africa, and
a more complex slewing arrangement
will be in use than at Hong Kong.

The new relays at Hong Kong and the
Seychelles will be joining the BBC's
world-wide network of relay stations
which includes Antigua, Ascension
Island, Berlin, Cyprus, Lesotho, Masirah
Island (Oman) and Singapore. On a

headings of 8° and 25°

270° and 285° (antenna5)

BBC East Asia Relay Station (EARS): Hong Kong

Antenna Configuration® Range (MHz) Bearing
A1l HRS 4/4/0.5 5.85-12.1 6° and 50°
A2 HRS 4/2/0.5 5.85-12.1 6° and 50°
A3 HRS 4/4/0.5 11.65-21.85 6° and 50°
A4 HRS 4/2/0.5 9.405-18.085 6° and 50°

The Hong Kong antennas can also be used as ‘half arrays' (HR 2/2/0.5) with beam

BBC Indian Ocean Relay Station (IORS): Seychelles

Antenna Configuration™® Range (MHz) Bearing
A1l HRS 2/2/0.5 5.85-12.1 265°, 280° and 295°
A2 HRS 2/2/0.5 9.405-18.085 265°, 280° and 295°
A3 HRS 2/2/0.6/0.7 11.65-21.85 240°, 255° and 270°
A4 HRS 4/2/0.6/0.7 5.85-12.1 230°, 240°, 255°, 270° and 280°
A5 HRS 4/2/0.6/0.7 5.85-12.1 240°, 255°, 270°, 285° and 300°
A6 HRS 2/2/0.6/0.7 11.65-21.85 255°, 270° and 285°

The Seychelles antennas A4 and A5 can be used as ‘half arrays’ (HRS 2/2/0.6/0.7)
with corresponding beam headings of 240°, 255° and 270° (antenna 4) and 255°,

where H = horizontal polarisation
R = reflector used
S = array can be slewed

* Short wave broadcasting curtain arrays are described according to the
following shorthand convention: HRS w/v/h

w = width in half-wavelengths

v = number of dipoles stacked

vertically (»/2 spacing)
h = height in wavelengths of the

reciprocal basis the BBC also uses
facilities provided at the Canadian
Broadcasting Corporation’s transmitter
station at Sackville and at the VOA's
facilities at Greenville on the east coast
of the USA.

Cellular radio goes digital

The |EE's October colloquium on
‘Digital Mobile Radio’ brought together
the best academic brains in Britain on
the subject of future generations of
digital mobile radio. The panel of
speakers included no less than seven
university professors. Even though (as
one would expect on such an occasion)
some papers rapidly degenerated into a
jumble of mathematical symbols, equa-
tions and heavy theory, there was
nevertheless plenty to remind the audi-
ence that digital mobile radio is the key
to the coming personal communications
revolution.

David Cheeseman of BT's research
laboratories set the scene with a paper
entitled Digital Cellular Radiophone -
the Challenge and the Promise. Today
there are already some 300,000 users
world-wide of first generation analogue
cellular systems. These first generation
systems, although they vary in detail
from country to country, can generally be
characterised as using FM, having chan-
nel spacings of 20, 25 or 30kHz, and using
frequency division multiple access
(FDMA is the classy way of saying that a
system has frequency ‘channels’!).

Cellular radio, said Cheeseman, is the
‘highest form’ of mobile radio, but the
first generation systems are already
experiencing congestion problems. The
speed of development of modern
technology is such that the useful life of
agiven technology rarely exceeds ten or
fifteen years. Cellular radio is no
exception! Plans for a second genera-
tion digital cellular network are well
under way in Europe for operation in the
1990s. Cheeseman reminded his
engineering audience that many of them
would still be in practice when the third
generation cellular systems come into
service around the year 2000!

lowest dipole element

17



More News From Scarab Systems

SPECTRUM USERS — HAS THE RTTY BUG BITTEN YET?
Have you had your appetite whetted on cheap ineffective
programs from part time software writers who claim superb
performance for the minimum outlay? If so you'll now want to
start enjoying and developing your RTTY interests along
more serious lines. Scarab Systems make no exaggerated
claims, we don't have to! Our software does not rely on 599
signals, to achieve a respectable performance it simply relies
on logic (if you'll pardon the pun). Our software uses an
interface board and terminal unit to decode and process the
RTTY signal, and now we are proud to announce our new
SS99H.

PLEASE NOTE. The SS99H requires an external 5V logic

compatible terminal unit, such as the MPTU-1 (See previous
adverts).

SPECTRUM LOG BOOK
We are pleased to also announce the introduction of a new
electronic log book. This program will allow you to enter
details of up to 232 contacts including name, callsign, date,
time, RST. Routines available include the ability to search,
printout, save, load and amend files. The program is written in
machine code for compact fast operation and is

MICRODRIVE compatible. The software also features an
automatic cassette to MICRODRIVE transfer routine. Order

SPECTRUM RTTY/CW DELUXE COMMUNICATION BOARD
This popular unit has now been upgraded to give you the
following outstanding features.

. Buffered input and outputs incorporating Schmitt trigger

operation to enhance the incoming logic signal.

Improved Baud rate frequency adjustment by means of
multiturn presets (three baud rates are available).

. PTT operation now includes relay switching and selection

of normally open/normally closed operation.

. Input mark/space LED indication.

. CW operation is available.

. Free CW/RTTY applications software.

. The board may be used to send and receive ASCII.

. Write your own routines using the interface board.

details.
Distributors

The good news is that this board is still available at the old
price of £37.50 (inc VAT) + P&P @ 75p which makes it even
better value than before. Existing users need not feel left out,
your old interface board can be upgraded - please write or
ring for details.

code - SS03C. Price £5.95 (inc VAT) + 25p P&P.

SCARAB SYSTEMS produce many other high quality software
programs for other computers—please write for further

UK Ward Electronics, D W Electronics,
S P Electronics.
Scandinavia. Chara Electronics,
Hofors — Sweden.
Australasia. Essex Mellor Pty Adelaide.

Or available directly from:-

SCARAB SYSTEMS

39 STAFFORD ST, GILLINGHAM,

KENT ME7 SEN

msmms  TEL: MEDWAY (0634) 570441

I-PAK BARGAINS

TECASBOTY ’'86

THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN OF THE YEAR
FOR 1986

A parcel of Components and Semiconductors for
the hobbyist, bigger and better than ever before
Unbeatable value and Bi-Pak's money back
guarantee if not completely satisfied. You get, in
every parcel, a selection of the following:-
Resistors, Carbon and Wirewound of Assorted
Values; Capacitors, all types. sorts and sizes,
including Electrolytics. Potentiometers, Single and
Dual. Slider and Pre-set; Switches: Fuses; Knobs
Heatsinks; Wire, PCB Board: Plugs; Sockets, Etc
Plus a selection of Semiconductors for every day
use in popular Hobby Projects, including
Transistors, Diodes, SCR's, rectifiers, Zeners and
IC's. In all, we estimate the value of this parcel
bought in current retail catalogues, to be well over
£25 So help yourself to a great 1986 component
surprise and order a box today. Only at Bi-Pak. Ring
now on our Hot Line 0763-46113 and order with your
Barclaycard or Access Card for immediate delivery
Order No: VP86, or post with cheque or PO's for this
TECASBOTY '86 JUST £8.00.

VALUE PACKS VP49 30 Asst Sil. Rects. 1a-10a Mixed Vits £1.00
VPS50 60 NPN Sil. Switching Trans TO-18 - TO-32 £1.00

No Qty ion Price VP51 60 PNP Sil. Switching Trans TO-18 - TO-92 £1.00
VP1 300 Assorted Resistors Mixed Types £1.00 VP52 25 Asst Audio Plugs Phono-Din-Jack Etc £1.50
VP2 300 Carbon Resistors /4 - 12wWatt Pre-Formed £1.00 VP53 25 Asst Audio Skts Phono-Din-Jack Etc £150
VvP3 200 1/8 Watt Min Carbon Resistor Mixed £1.00 VP54 20 Asst | C Dil Skts 8-40 Pin £2 50
VP4 200 2- 1 Watt Resistors Mixed £1.00 VP55 10 1.C's 4116 Memory's £2.00
VPS5 200 Assorted Capacitors All Types £1.00 VP56 100 Semiconductors From Around the World £4 .00
VP§ 200 Ceramic Caps Miniature - Mixed £1.00 VP57 25 Opto Special Pack Assorted £5.00
vP7 100 Mixed Ceramic Disc. 1pt-56pt £1.00 VP58 10 Hybrid LED Colour Displays £4.00
VP8 100 Mixed Ceramic Disc 68pf- 015pt £1.00 VP59 20 Asst. | C's Coded. Linear, Etc £2 00
vPg 100 Assorted Polyester/Polystyrene Caps £1.00 VP80 100 All Sorts Transistors NPN/PNP £1.00
VP10 60 C280 Caps. Metal Foil Mixed £1.00
VP11 50 Electrolytics - All Sorts £1.00 VP150 20 BC183B Sil. Trans. NPN 30v 200mA Hfe240+ TO92 £1.00
VP12 40 cs 47mf-150mf Mixed Vits £1.00 VP151 25 BC1718 Sil. Trans. NPN 45v 100mA Hie240+ TO92 £1.00
VP13 30 150m1-1000mf Mixed Vits £1.00 VP152 15 TIS90 Sil. Trans. NPN 40v 400mA Hfe100+ TO92 £1.00
VP14 50 Silver Mica Caps Mixed Values £1.00 VP153 15 TIS91 Sil. Trans. PNP 40v 400mA Hfe100+ TO92 £1.00
VP15 25 01/250v Min Layer Metal Caps £1.00 VP154 15 MPSAS6 Sil. Trans. PNP 80v 800mA Hfe 50+ T092 £1.00
VP16 50 Wirewound Res Mixed Wand Values £1.00 VP155 20 BF595 Sil. Trans. NPN eqvt. BF184 HF TO92 £1.00
VP17 50 Metres PVC Single Strand Wire Mixed Cols £1.00 VP156 20 BF495 Sil. Trans. NPN eqvt. BF173 HF TO%2 £1.00
VP18 30 Metres PVC Multi Strand Wire Mixed Cols £1.00 VP157 15 ZTX500 Series Sil. Trans. PNP Plastic £1.00
VP19 40 Metres PVC Single/Multi Strand Wire £1.00 VP158 15 ZTX107 Sil. Trans. NPN eqvt BC107 Plastic £1.00
VP20 6 Rocker Switches 2a 240V £1.00 VP159 15 ZTX108 Sil_ Trans. NPN eqvt BC108 Plastic £1.00
VP21 0 Assorted Switches Slider/Push Etc £1.00 VP160 20 E5024 Sil Trans PNP eqvt BC214L TO92 £1.00
VP22 200 $q Inches Total Copper Clad Board £1.00 VP161 25 BC183L Sil. Trans. NPN 30v 200mA TO92 £1.00
VP33 10 40mm Stider Pots. 100K Lin £1.00
VP24 10 125in Clear Showing Red LED's £1.00 VP168 10 BC478 eqvt. BCY71 PNP Sil. Trans. TO18 £1.00
VP25 10 Mixed Shape and Colours LED's £1.00 VP169 10 BXS21 eqvt BC394 NPN Sil. Trans. B0v 50mA TO18 €100
VP26 15 Small .125in Red LED's £1.00 VP170 10 Assorted Power Trans. NPN/PNP Coded & Data £1.00
VP27 5 Large 2in Red LED's £1.00 VP71 10 BF355 NPN TO-39 Sil. Trans. eqvt BF258 225v 100mA £1.00
VP28 10 Rectangular 2in Red LED's £1.00 VP172 10 SM1502 PNP TO39 Sil. Trans. 100v 100mA Hfe100+ £1.00
VP29 30 Asst Vits Zeners 250mw-2w £1.00 VP173 150 De-soldered Silicon Trans from boards all good £1.00
VP30 10 Asst Volts 10w Zeners Coded £1.00
VP31 10 5a SCR's T066 50-400v Coded £1.00
VP32 20 3a SCR's T066 Up To 400v Uncoded £1.00
VP33 200 Sil Diodes Like IN4148 £1.00
VP34 200 Sil Diodes Like OA200/BAX13/16 £1.00
VP35 50  1aIN4000 Diodes All good Uncoded £1.00 LED DISPLAYS
VP35 100 Sq Inches | Cooeer FibreGlass Board £1.00
VP37 8 Black Pointer Knobs /4w Std £1.00 VP130 6 RED 7 Seg. CC 14mm x 7.5mm RDP FND353
VP38 100 Sil. Trans NPN Plastic Coded Data £3.00 VP1314 GREEN 7 Seg. CA 6in LDP XAN6520
VP33 100 Sil. Trans PNP Plastic Coded Data £3.00 VP1325 RED 7 Seg CC 6in LDP XAN6940
VP40 40 TTL 1.C's All New Gates - Flip Fiop - MS! Data £4.00 VP133 6 RED Over-flow 6in 3 x CA 3 x CC 6630/50
VP41 40 CMOS 1 C's All New Inc Data 4.00 VP134 5 GREEN Over-flow 6in CA XAN6530
VP42 10 Black Heatsinks Fit TO-3 TO-220 Drilled £1.00 VP1355 RED 7 Seg CA .3in XAN3061
VP43 4 Power-Fin Heatsinks 2 X TO-3 2 X TO-66 £1.00 VP136 3 DUAL RED 7 Seg 5in CA DL527 DPR
VP4s 15 Asst Heatsinks TO-1-3-5-18-220 £1.00 VP1373 DUAL RED 7 Seg. 51in CA DL727 DPR
VP45 50 BC107/8 NPN Transistors Good Uncoded £1.00 VP138 20 Assorted LED Displays - Our mix with Data
VP46 50 BC177/8 PNP Transistors Good Uncoded £1.00
VP47 10 Sil. Power Trans. Similar 2N3055 Uncoded £1.00 CC = Common Cathode RDP = Right Hand Decimal Point
VP48 5 Pairs NPN/PNP Plastic Power Trans Data 4a £1.00 CA = Common Anode LDP = Left Hand Decimal Point

Send your order to Dept BI-PAK PO BOX 6 WARE, HERTS
TERMS CASH WITH ORDER, SAME DAY DESPATCH, ACCESS,

BARCLAYCARD ALSO ACCEPTED. TEL: 0763-46113. GIRO 388 7006
ADD 15% VAT AND £1.00 PER ORDER POSTAGE AND PACKING

BI-PAK PCB ETCHANT & DRILL KIT

Complete PCB Kit Comprises -

112v Mini Drill, 2 Twist Bits

1Sheet PCB Transfers, 1 Etch Resist Pen

Y21b Pack Ferric Chioride Crystals

6 Sheets Copper clad board-Paper-Fibre Glass &
Double Sided

Full instructions for making your own PCB Boards
Actual Retail Value £16. Our Special Price
Order No: VP81 £10.50 only

Use your credit card. Ring us on 0763-46113 NOW and
gel your order even fa: . Goods normally sent 2nd
Class Mail.

Remember you must add VAT at 15% to your orders
Total Postage add £1.00 per Total order.
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AMATEUR RADIO

WORLD

Compiled by Arthur C Gee G2UK

Technical developments in amateur
radio seem to come along at such a
rate these days that it is pretty difficult to
keep up with them. The latest to come to
the fore is packet radio. Listen on the
amateur bands almost any time nowa-
days and sooner or later you will hear it
being discussed, and you will soon
gather that it is still very much of a
mystery to many people! So just what is
packet radio?

Packet radio is a radio communication
system in which a single radio channel is
used to provide reliable transmission
between several pairs of stations.
Digitally encoded data is usually used,
computers being the basis of the system.
It allows messages to be transmitted at
high speeds with very low error rates and
it also allows the radio channel to be
shared between several independent
QSOs at the same time.

This is very different from conven-
tional radio datasystemssuchas RTTY or
CW, where transmission rates are low,
error rates are comparatively high and
where one channel can support only one
QSO at a time.

To achieve a low error rate, packet
radio breaks the messages down into
blocks, or ‘packets’, and transmits only
one packet at a time. When received it is
checked for accuracy, and if it has been
received without error the receiving
station acknowledges it as such and then
another packet is sent and so on. If,
however, the packet has not been
received in its entirety the receiving
station requests a repeat.

Packet type communications have
been in existence for quite awhile, years
in fact, in the military and commercial
spheres, but have only recently been
introduced to the amateur radio scene,
no doubt due to the popularity of home
computers. It is a complicated system
needing quite a lot of know-how, and
even those who have made an in-depth
study of its principles and practice have
to admit that there is always something
more to add to their knowledge. It is, in
fact, ideal for the really dedicated
experimentally orientated amateur.

Mic shy

It is surprising how often one meets a
newly licensed radio amateur who for
some reason does not get on the air,
even though he has gone to the expense

L =

of equipping himself with all the gear
necessary to gethimgoing straight away.
It is interesting to note too that quite a
number of these ‘non-starters' are
retired and have decided that amateur
radio would make an excellent pastime
for their retirement.

Over the years, talking to some of
these folk who seem so reluctant to get
on the air, the writer has come to the
conclusion that they don't get going
because they are ‘mic shy'. It seems that
collecting their thoughts together and
speaking them into a microphone is
beyond their capacity. They get con-
fused at the co-ordination required and
lack confidence in their ability to do so.

However, all is not lost. One can think
of possible ways of helping such folk
gain confidence. Perhaps the most
obvious is to invite them into one's
shack, set up a phone QSO and once it's
going push the microphone into their
hands and say: ‘Now get on with it'!

With some such encouragement and
help, they'll soon overcome their mic
shyness and be able to make their own
QSO0s. Radio clubs could help by giving
instruction in ‘microphone technique’
and the help of an elocutionist might be
sought. Many whose job or interests
require them to make public speeches
into a microphone find this of help.
Writing out a prepared QSO and then
reading it can also be tried. And a few
sessions on a pair of VHF FM ‘hand-
helds’ in separate rooms may help to
break theice. If you know asuffererdon't
let him give up - we all found it strange
and difficult at first!

Satellite up-date

Recent information is to hand regard-
ing Russian satellite developments.

RS 9 and 10 may well be launched by
the time you read this. Their launch date
was scheduled for January or February.
RS 9is to be similar to previous satellites
in the RS series. It will carry a Mode A
transponder with uplink frequencies
between 145.860 and 145.900MHz and
downlink frequencies between 29.360
and 29.400MHz. Its CW telemetry beacon
will transmit on 29.402MHz.

There is a robot similar to that on RS 5
and RS 7. Its uplink is on 145.820 and the
downlink is on 29.320MHz. There is also a
beacon on 435.395MHz, with 2 watts
output into a groundplane antenna. The

telemetry system of RS 9is similar to that
used for the RS 3 to RS 8 series.

RS 10 will have several transponders.
The Mode A transponder will have its
uplink frequencies between 145.960 and
146.000MHz and its downlink frequencies
between 29.460 and 29.500MHz. There
will be two beacons on the downlink, one
on 29.457 and the other on 29.503MHz.
These beacons will have 250mW and 1W
output.

Innovation

Thereistobea‘21MHz transponderon
RS 10, which will be an innovation. This
Mode K transponder will have an uplink
frequency of between 21.260 and
21.300MHz and a downlink frequency
between 29.460 and 29.500MHz. There
will be two beacons on frequencies in
this range too. There will also be a new
experimental Mode T transponder, with
uplink frequencies between 21.260 and
21.300MHz and downlink frequencies
between 145.960 and 145.995MHz. Mode T
beacon frequencies are planned for
145.957 and 145.997MHz.

RS 10 will also carry a robot with an
uplink frequency of 21.140MHz and
downlink frequencies of 29.457 and
29.503MHz, which will make use of the
two 10 metre beacon transmitters. The
telemetry system will differ slightly from
the RS 9 system. Finally, RS 10 will have
two code stores with a capacity of 250
characters each. Soitis going to be quite
a sophisticated satellite.

Both RS 9 and RS 10 are planned to be
launched into circular orbits with an
altitude of about 1800km, a period of
around 120 minutes and an inclination of
between 82 and 83 degrees.

Students and technicians at the Mos-
cow Aviation Institute are preparing a
new experimental amateur satellite of
the Iskra class. This will be Iskra 4. It is
hoped to launch it early in 1986. In
addition to a CW telemetry beacon there
may be a Mode A transponder as well. It
is proposed to launch it from the manned
space station Salyut 7, to which it will be
carried on board a Progress spacecraft.
This is an unmanned automatic ‘space-
freighter’ which is sent to Salyut 7 on a
regular basis to deliver the food and
materials required by the astronauts
aboard. Our thanks to Nico PAODLO for
the information from which this outline
was prepared.
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The Eye Emergency Net

Amateur Radio is an activity which
impinges on many facets of community
service. One of the lesser known such
activities is the Eye Emergency Net. The
writer must confess that until he read
aboutitrecently he was quite unaware of
its existence. In last November’s issue of
the ARRL's journal QST there is an
account of this service, provided within
the USA by a group of very dedicated
radio amateurs. The author of the article,
John Lenman WA8BMHO, begins his
account by saying:

‘Most amateurs have at least heard
references to the Eye Emergency Net, or
Eye Bank as it used to be called, and
know it is one of our long-standing
valuable public services. Yetmany do not
know its history, purpose or details of
operation.’

Apparently, in the USA the Eye
Emergency Net started in December
1962, through the efforts of Dr Braley
WOGET, an eye surgeon in lowa, and Ted
Hunter WONTI, an electronics engineer
at lowa State University. Their idea was
to provide rapid, no-cost and effective
communication once a day to make
known to participating Eye Banks any
emergency requirements for eye tissue,
and to make known the location of

any such material available. Medical
information and shipping arrangements
were discussed and arrangements made
over the public telephone, once the
tissue had been located on the net.

Originally only six cities were involved,
but the net has since grown to cover
many more cities, some outside the USA.
Some 10,500 transfers of tissue have so
far been carried out.

The net does not have any offices,
business meetings or formal organisa-
tion. Membership is determined by the
individual Eye Banks' desire to use
amateur radio as a channel of com-
munication. If a particular Eye Bank
wishes to use the amateur radio net for
supplementing their normal channels of
communication, then mutual arrange-
ments are made with any co-operating
local radio amateur.

The USA Eye Emergency Net operates
on 80 and 40 metres, with morning and
evening net sessions. Many operators in
the net faithfully check in day after day
for months without ever getting any
traffic. This does lead to frustration and
disappointment for an operator who is
keen to be of real service. Hence,
participation often ceases and it

becomes difficult to keep the nets intact.
The article concluded by expressing the
hope that with more support from the
amateur radio fraternity they expect to
be around for at least another twenty
years!

Something like an antenna system!

What must be quite the largest two
metre antenna system in existence has
recently been built by Dave Blaschke
WS5UN. Built for two metre ‘moonbounce’
activity, it replaces a small sixteen
element yagi he previously used. The
new system consists of thirty-two com-
mercially available KLM 17 LBX yagi
antennas, each on a boom thirty-one feet
long. The main ‘H' frame is a boom
ninety-seven feet long. There are eight
cross-arms made from forty foot lengths
of three inch diameter aluminium tubing.
The horizontal boom is supported on two
vertical towers.

Azimuth rotation is accomplished by
driving one of the towers in a hundred
foot radius around the other tower,
which acts as a pivot for the system. The
movable tower is supported on a strip-
ped down 1947 Ford pick-up chassis
driven by an electric motor. It takes
about one acre of land to rotate the array
through the full 360 degrees.

A FULL HOUSE

DISTRIBUTING A GREAT DEAL
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Paxton
Instruments

Distributors of
Electronic Test
Instrumentation
Unit B1

Pixmore Industrial Estate,
Pixmore Avenue,
Letchworth,

Herts SG6 1JJ

Phone:
0462 685648
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Iready possessing the Trio R-1000

communications receiver, and find-
ing it an excellent piece of equipment, it
was with interest and pleasure that | had
the opportunity to use the latest model of
the line, the R-2000.

The receiver is physically larger than
the R-1000, being 375mm (14.8ins) wide x
115mm (4.5ins) high x 210mm (8.3ins)
deep, and weighs 5.5kg (12.11bs). There
are four modes of reception, AM, FM,
SSB (USB/LSB) and CW; one more than
the R-1000, which has no FM mode. The
sensitivity is of a high order, being less
than 0.4uV between 2MHz and 30MHz for
SSB and CW, which are the more popular
modes. | found the selectivity, too, to be
entirely satisfactory, being given as
2.7kHz at the —6dB point for SSB and CW.
An extra crystal filter is available from
Trio (YG-455C) which gives a 500Hz
position for CW. There is also a VHF
converter covering 118 - 1774MHz (VC-10)
available, which is intended to be
plugged into a socket at the rear of the
unit. Neither of these accessories was
supplied for the review, so | cannot
comment on them. The unit operates
from a 12 volt supply.

The frequency stability of the receiver
is stated to be within +50Hz during any 30
minute period after a one hour warm-up,
and although | did not use any instru-
ments to check this figure, when receiv-
ing RTTY commercial stations | found |
could leave everything running for long
periods and return to find that perfect
copy was still being received. Thereis no
analogue dial as with the R-1000, but | did
not consider that a disadvantage. The
digital readoutis provided with adimmer
switch, although | could not see the point
of it, never having had occasion to use
this facility on my R-1000.

This digital display is also used to show
two different clocks. Both are in the 24

THE TRIO R-2000

Ken Michaelson G3RDGE casts an
eye over Irio's latest box of tricks

hour format, clock 1 being employed to
operate a timer which will switch the
receiver on/off at predetermined times,
and clock 2 for local time or UTC as
desired. With this facility it is possible to
record an item which might be broadcast
when one is otherwise engaged. The
timer will switch on the receiver and also
(by means of the ‘remote’ terminal at the
rear of the receiver) switch on a cassette
recorder. Itwill then switch both units off
at the appropriate time.
Attheright-hand side of the receiveris
the tuning knob, with a comfortable
rubber ring round the outside giving a
very pleasant ‘feel’ to the control. Above
the tuning knob are the ‘tuning speed’
switches. Since this is a synthesised
receiver, the three switches select the
steps for tuning. The ‘slow’ switch moves

the frequency at the rate of 50Hz per
step, the ‘mid’ at 500Hz and the ‘fast’ at
5kHz per step. Personally, | never altered
itfrom the 'slow’ position when using the
receiver; | found the other two rates far
too fast. There is also a ‘lock’ facility so
that one does not accidentally shift the
tuning knob during reception.

Below the tuning knob are two pads,
slightly larger than the tuning rate
switches, which control the band switch-
ing in 1TMHz steps. Press the right-hand
one and the receiver is switched to a
lower band. The left-hand one does the
opposite. Each time a band is changed, a
‘beep’is heard from the speaker. Thereis
an adjustment of the level of the beep by
means of a small screwdriver from the
under-side of the receiver. If the pad is
kept pressed, the band changes without

— —— — — — — — — — — — — — — — — — — — — —
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TRIO R-2000

a stop until the end of the range.

To the right of the main front panel are
the mode switches (AM, FM, USB, LSB
and CW). The one in use at any time is
indicated by a green LED to the left of it.

Many advantages

In the middle of the panel are the
memory keys (1-0). It is vital that the
owner reads the manual in order to
understand the memory keys, otherwise
full use cannot be made of the receiver's
many advantages. One can program ten
different frequencies, together with
their modes, ie AM, USB, FM etc, by
tuning in the frequency desired and
pressing the ‘M.IN' key. The receiver
gives a beep and the frequency is
recorded. This can be recalled by
pressing the same key again. The
insertion of these frequencies is
retained by a back-up lithium battery
with an estimated life of five years, so
that there will be no trouble about
recalling the inputs even when the
receiver is switched off or disconnected
from the mains supply.

If the ‘Auto.M’ key is depressed, all the
information as to the tuning and mode is
automatically retained, and can be
recalled in the same manner as above.
Having recalled afrequency (the number

of the key being shown on the panel), the
tuning knob may be turned either way
without disturbing the pre-recorded
frequency, and when a more desirable
station is heard all that it is necessary to
do is to press ‘M.IN" again to replace the
previous frequency with a new one.

There is also a ‘'memory scan’ facility,
and if ‘M.Scan’ is pressed scanning will
start from channel 1 and proceed
through the range to channel 0 at 1.5
second intervals. In order to stop the
scanning one presses ‘M.Scan’' again. As
mentioned above, the receiver has the
FM mode available, but since | did not
have the VHF converter | could not try
this mode. The squelch circuit, however,
works on all modes and was useful for
leaving the receiver on stand-by on a
calling channel. It is possible to arrange
that the receiver stops at a signal when
scanning (in AM, SSB or CW modes) by
changing a jumper on the receiver PCB
from the ‘S1' position to the ‘S2' position,
but when operating in this manner the
scanning does not stop at the centre
tuning point, so one has to press the
‘hold’ key and finally tune in manually.

I thoroughly enjoyed the R-2000's
facilities, particularly the memories
which were available. It was a great help
to tune in calling frequencies and put

them into memory, to be recalled each
day or whatever without any dial and
waveband twiddling. The scanning facil-
ity, too, was an advantage to use, as |
could monitor several frequencies at
completely different parts of the spec-
trum very quickly. In fact, | connected up
my Trio TS820S in conjunction with the
R-2000 using the ‘remote connector’ and
used the receiver instead of the receive
section of the TS820S. It worked
beautifully, and made an interesting
change from the normal transceive
operation. It is hardly necessary to
comment about Trio workmanship and
the overall finish of the unit: it was
excellent throughout.

Good investment

All'in all, | found the receiver gave an
excellent account of itself over the
whole range available, and | consider it
to be a good investment at £479.47,
including VAT but with carriage at £7.00
to be added. The VC-10 VHF converter is
priced at £128.36 including VAT + £2.50
carriage, and the YG-455C crystal filter is
£89.98 including VAT + £1.00 carriage.
Thanks are due to Lowe Electronics Ltd
of Chesterfield Road, Matlock, Der-
byshire DE4 5LE for the loan of the
receiver for this review. [rEW]

e

(REVCO)

Widest Range of
Scanners in the UK

* Now with Cellular coverage

Date & Time:

Ghz AM-FM

* Regency MX8000 25.550/800-1.3Ghz AM-FM
* Regency MX7000 25-550/800-1.3Ghz AM-FM
*J.L.L. SX400 & Convs. 100Khz-30/25-512 Mhz 512-1.4

Cost:

Talk in:
Car Parking:

FM

456-476 Mhz. FM only

Mhz. AM-FM

Yaesu FRG 965. 60-905 Mhz. AM-FM. SSB
Regency MX5000 25-550 Mhz. AM-FM
J.L.LL. SX200N 26-88/108-180/380-514 Mhz. AM-

RS 2000E 60-179/380-519 Mhz. AM-FM
Suma SC 1000 Budget Scanner. 78-88/145-168/

HX 2000E Hand Scanner. 60-89/118-178/406-495

Attractions:

Further Details from:

REVCO ELECTRONICS LIMITED
POUNDWELL STREET MODBURY DEVON PL21 ORQ
ENGLAND TEL: 0548 830 665
TELEX 8954665 VBST LX G REL

Northern Amateur Radio
Societies Association

Name & Address: Narsa 24th Annual Exhibition & Mobile

Rally, Belle Vue, Hyde Road,
Manchester

March 9th 1986 doors open 11.00-
5.00pm (10.45 for disabled in wheel
chairs)

£1.00 per person, 50p OAP's, under 14's
free

Will be (S22) 2 metres & 70cms
Ample parking

Amateur radio, electronics,
computers, tools, club stands, bring &
buy, raffles, competitions, club quiz,
also attractions for ladies & childrens
entertainment

M&B Radio/Marco Trading/A&M DIY
Tools

J Birkett/Amateur Radio Exchange
Display Electronics/Chester
Electronics

The Computer Junk Shop/MGR
Services

W H Westlake/PLM Communications
Arrow Electronics/Royd Electronics
Newton Engraving/Poole Logic

TW Wraith/Scarab Systems
RSGB/RA Kent/TAR Communications
Heatherlite Mobile Mikes
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HIGHER AND
HIGHER WITH

2 New models fo raise ICOM
Amateur frequendies 1o 1-2GHz.

IC-1271E Fanta;tic new multimode 1.2GHz Transceiver

ICOM, a pioneer in 1.2GHz technology are proud to
introduce the first full feature 1240 — 1300 MHz base
station transceiver. Features include: multimode
o e ey operation, 32 memories, scanning and 10 watts RF output.
B et v gl The IC-1271E allows you to explore the world of 1.2GHz
e ¢ thanks to a newly developed PLL circuit that covers the
. l ' l I I l \ entire band, a total of 60MHz, SSB, CW and FM modes
| ) 4 may be used anywhere in the band making the IC-1271E
| \ . e ideal for mobile, DX, repeater, satellite or moonbounce
! (o) O O O N Al e oe operation. The IC-1271E has outstanding receiver
R . J— sensitivity, the RF amplifiers use a low noise figure and
high-gain disc type GaAs FET's for microwave
applications. The rugged power amplifier provides 10 Watts which can be adjusted from 1 to 10 Watts. A sophisticated
scanning system includes memory scan, programme scan, mode-selective scan and auto-stop feature Scanning of
frequencies and memories is possible from either the transceiver or the HM12 scanning microphone. 32 programmable
memories are provided to store the mode and frequency in 32 different channels. All functions including memory channel
are shown clearly on a seven digit luminescent dual colour display. The IC-1271E has a dial-lock, noise blanker, RIT, AGC
fast or slow and VOX functions. With a powerful 2 Watt audio output the IC-1271E is easily audible even in a noisy environment.
The transceiver operates with either a 240V AC (optional) or 12 volt DC power supply
A varety of options include IC-PS25 internal AC power supply, IC-EX310 voice synthesizer, the TV-1200 TV transceiver
adaptor and the IC-EX309 computer interface. The IC-1271E is the most compact and lightest all-mode 1200 MHz transceiver
currently available

IC-R7000 VHF/UHF scanning receiver

Causing quite a stir at the moment is the ICOM IC-R7000. This new receiver is able to give high frequency coverage up to
1.3MHz without sacrificing SSB stability which is maintained throughout the IC-R7000's entire frequency range. For simplified
operation and quick tuning, the IC-R7000 feature direct keyboard entry. Precise frequencies can be selected by pushing the
digit keys 1n sequence of the frequency or by turning the main tuning knob. FM/AM/SSB modes, frequency coverage 25-1000
MHz and 1025 - 2000MHz (25 - 1000MHz and 1260 - 1300MHz guaranteed specification). The IC-R7000 has 99 memories avail-
able to store your favourite frequencies including the operation mode. Memory channels may be called up by simply pressing
the memory switch, then rotating the memory channel knob or by direct keyboard entry. A sophisticated scanning system
provides instant access to most used frequencies. By depressing the Auto-M switch. The IC-R7000 automatically memorises
frequencies in use, while the unit is in the scan mode. This allows you to recall frequencies that were in use. Scanning systems
include memory selected frequency ranges or priority
channels, scanning speed is adjustable. Narrow/wide
filter selection. Five tuning speeds: 10Hz, 100Hz, 1.0KHz,
|0KHz and 25KHz. All functions including memory
channel readout are clearly shown on dual-colour
fluorescent display with dimmer switch. The IC-R7000
has dial-lock, noise blanker, S-meter and attentuator
Options include RC-12 infra-red remote controller and a
volice synthesizer

For a more detailed specification of the competitively
priced IC-R7000 contact your authorised ICOM dealer
or telephone us direct on 0800 521145, our FREE Linkline
service for Amateurs and SWL's
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As predicted the ICOM IC-735 has rapidly gained the reputation it
deserves. When compared with similar ‘top names' transceivers
the 1C-735 towers above them (despite its smaller size). The IC-735
has a larger number of programmable channels, but notably most
important is the superb sensitivity in all modes SSB, CW, AM and
FM. This superior sensitivity is due to the excellent front end
performance. All amateur frequencies from 1.8MHz to 30MHz are
available including the three new bands 10, 18 and 24MHz.

RF output is approximately 100 Watts. Tuning ranges from 100KHz
to 30MHz, made continuous by using a high-side IF and a CPU
control system. RTTY operation 1s also possible.

Dynamic range is 105dB with a 70.451MHz first IF circuit. Pass-band tuning and a sharp IF notch filter provide clear reception
even under duress. Preamp is 10dB and attenuator 20dB. Computer remote control is possible via the RS-232C jack.
Options include: the AT-150 automatic antenna tuner, the PS85 AC power supply and the SM-6 and SM-8 desk mics. Why not
find out more about the IC-735 by ringing us or your local ICOM dealer

Thanet Electronics are proud to

offer their continued complete
service for all Amateur radio 9
requirements — no matter what M

your problem may be regarding

the smooth operation of your shack Telephone us free-Of-ChaIge on.

Thanet have the answers, and

technical know-how
If you require a demonstration of -
any ICOM equipment telephone )

our retail premises on Herne Bay
(0227) 369464 where we will be

pleased to hear from you This is strictly a helpline for obtaining information about or ordering ICOM equipment. We regret
this service cannot be used by dealers or for repair enquiries and parts orders. Thank you.

a2

Alyntronics, Newcastle, 0632-761002.

Amateur Radio Exchange, London (Ealing), 01-992 57685.
Amcomm, London (S. Harrow), 01-422 9585.

AR.E. Comms, Earlestown, Merseyside, 09252-29881.
Arrow Electronics Ltd., Chelmsford, Essex, 0245-381673/26.
Beamrite, Cardiff, 0222-486884.

Booth Holdings (Bath) Ltd., Bristol, 02217-2402.
Bredhurst Electronics Ltd., W. Sussex, 0444-400786.

D.P. Hobbs, Norwich, 0603-615786.

Dressler (UK) Ltd., London (Leyton), 01-558 0854.

D.W. Electronics, Widnes, Cheshire, 051-420 2559.

we will be able to help you.

ICOM authorised dealers in the U.K.

Hobbytronics, Knutsford, Cheshire, 0565-4040. Until 10pm daily.
Poole Logic, Poole, Dorset, 0202 683093.

Photo Acoustics Ltd., Buckinghamshire, 0908-610625.

Radcomm Electronics, Co. Cork, Ireland, 01035321-632725.
Radio Shack Ltd., London NW6, 01-624 7174.

R.A.S. Nottingham, 0602-280267.

Ray Withers Comms, Warley, West Midlands, 021-42] 8201.
Scotcomms, Edinburgh, 031-657 2430.

Tyrone Amateur Electronics, Co. Tyrone, N. Ireland, 0662-42043.

Reg Ward & Co. Ltd., S.W. England, 0279-34918.
Waters & Stanton Electronics, Hockley, Essex, 0702-206835.

Listed here are just some of the authorised dealers who can demonstrate ICOM equipment all year round. This list
covers most areas of the U.K. but if you have difficulty finding a dealer near you, contact Thanet Electronics and
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MODIFYING THE

ICOM

1C240

A8 channels and remote
control from P J Cooper GSCXI

Ithough the Icom 240 is now no
longer in production there are very
many of these transceivers in general
use. They are basically 23-channel 10
watt FM transceivers, and give a very
good account of themselves on the band.
The channel selection is by diode
< matrix such that one can choose 14
simplex channels, while 9 channels are
committed for repeater operation.
Obviously a few extra channels would be
very useful.
| was faced with a problem: having
acquired a different vehicle, where
would | fitthe 1C240? There was certainly
no place on or around the fascia panel,
and indeed nowhere inside the car itself,
but many ideal places in the car boot. An
investigation then commenced into

redes‘igning the circuit to allow for
remote control, as a small place had

been found on the lower part of the'

instrument console where a remote
control panel would blend in with the
normal instrumentation. The design
criteria were:

1. 48 switch-selected channels.

2. Toneburst blanking on simplex.

3. Automatic repeater shift.

4. Safe mobile operating.

An investigation of the simplex/duplex
switching showed that three voltage
supplies were available:

1. General supply on at all times.

2. Receive only voltage, on only during

receive.

3. Transmitonly voltage, on only during

transmit.

Details of the remote facilities
) Relay Panel

RLA

(Relays TOS cased
12V types)

Earth

RLB

(Relays mounted on
small panel adjacent to
vol & sql controls)

(These points
linked in
‘remote’
connector)

[O) -0

olle

Vol & Squeich

1]

Top

Viewed from top
of panel

/7)" Earth

@

Speaker-mic & DC wiring

On remote unit

To spkr
imck skt

—0

Speaker lead extension

Mic lead extension

o To mic

Mic

> 0 ¢

__ tocket

on
© |c240

This pointed the way to the simplex/du-
plex remote switching solution, which
was achieved by exclusive-OR gates in
the remote control panel.

Channel switching is by means of two
wafer switches - a 12-way and a 4-way.
This allows for all channels from
144.6MHz to 145.575MHz and 145.8MHz to
145.975MHz, the gap in the middle being
repeater output channels and therefore
mainly unusable.

Once again switching is done where
necessary by using exclusive-OR gates
and diodes. The diode marked with an
asterisk is important: this diode replaces
the signal which comes from the
SPX/DPX switch which on transmit is no
longer there, and omitting this diode will
cause possible transmission outside the
band. The other diodes on the gates of
IC2a and IC2b are for tone blanking on
simplex channels.

Indication of duplex or simplex chan-
nel operation is shown by red and green
LED indicators.

Controls

All controls, ie two switches, volume,
squelch and on/off toggle, are fittedon a
small control panel behind which is a
small chassis carrying the diodes and
OR-gates etc. The 12 volt supply is
switched through to the main unit from
the panel and an LED indicator shows
when it's switched on.

The volume and squelch controls are
operated by a small relay panel carrying.
two TO-5 cased 12 volt relays which are
activated when the remote control is
plugged in. The circuit shows how this is
wired. When the unitis removed from the
caritreverts back to standard 23 channel
operation.

Simple modifications are necessary to
the main 1C240. The 9-way connector is
removed and minor surgery performed
to fit a slightly larger connector to take
the remote cable. In my case | used a
miniature 25-way flatribbon cable, and of
course on the remote unit any connec-
tors available can be used as space is not
so important here.

The relays controlling the volume and
squelch are made up on a small
Veroboard and glued to the edge of the
panel adjacent to the present controlsin
the 1C240, the controls then being
rewired viathe relays. Wires are run from
the matrix board points, the relay panel
and the SPX/DPX switch to the new the
connectoronthe IC240 and henceviathe
control cable to the remote unit.

The speaker is plugged into the socket
on the 1C240 and taken through into a
convenient place within the car.
Similarly the microphone is extended
into the inside of the car; in my case |
have fitted a small microphone connec-
tor in an armrest locker between the
seats, and the microphone sits in there
out of sight until required.

When the 1C240 is installed in the car

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Switching arrangements for 48 channels

boot, don't forget to switch it on to high-
power, put the SPX/DPX switch to SPX
and select a blank (star) position on the
channel selector. Control is now passed
to the remote unit from which all
selection of channels etc takes place.
Operation is simple, with two switches
to select 100kHz and 25kHz steps. A few
trips around the switches will show how
easy it is to move from one channel to

All diodes - 1N4148
IC182 = 40708

another. Repeater channels are automa-
tically switched for repeater shift. The
panel identification is to individual
choice, either channel numbers or
frequency. | prefer frequency, but others
with prime channel requirements may
choose to identify them in some special
way.

Finally, it is a comforting thought to
know that the expensive bit is locked

@ ic240
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25kHz
o >t
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away at all times in the boot and could
even be concealed there — my own
equipment is not obvious even with the
boot open. | hope that this modification
will give your Icom 240 a new lease of life’
and many more channels on which to
enjoy the hobby of amateur radio.
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BC158
BC159
BC161
B8Ci1708
scin
BCI17A
B8Ci1B
B8Ccin2
B8C1728
BC172C
BC1738
BCi74
BC174A
B8C177
BCi78
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INTEGRATED CIRCUITS NEW BRANDED CATHODE RAY TUBES- piesse aiow sddtionsi £3 per tube for cariage
MC1351P 1.80 | STK4S  7.98 D14-173GR 88.00 |M19-103W 88.00 M50-120GV 3.00
MC1357 2.38 :;:cr ;.u :m 88.00 | 514.181GH/8 ©8.00 |M23-110GH 88.00 [M50-120LC 68.00
MC1358  1.88 49 7.98 o “| D14-181GJ 88.00 |M23-112GM 88.00 [M61-120W 78.00
MC14518CP DA2640 22w 9.00 | 014.181GM 83.00 |M23-112GV 88.00 [S6AB 48.00
7.80 TDA2680A2.78 | CMEB22GH 28.00 48.00

o, 28.09 | D14-181GMs0 88.00 |M23-112GW 88.00 [SE4/D-P7
:23: ?: Tgm bl ro;:mau 80.00 | M23-112KA $8.00 |SE428PIIAL 85.00
MG 41068 oA 380 Cu sz 00 |Dvexcee  smoo |uaiao $2.09 |secnen e
AS503 39.00 D14-200GM 78.00 | M24-120LC 80.00 | 1937 65.00
A3560 e 2899 | D14-210GH 78.00 | M24-120WAR 59.00 | To4sN 65.00
.78 TEAI1008 1.38 CME2024W D14-270GH/50 78.00 | M24-121GH 88.00 | To48H 85.00
oM ““ gu-amw 110.00 Ma—vng $8.00 vusogcn 88.00
75C2 14-320GH/82 88,00 | M28-13L 40.00 | V5004G 59.00
ST | S, 2539 | D14340GH/KM 48.00 | M28-13LG 49.00 | V5004LD 80.00
UPC1025H CMEN 48,00 | D14-340KA 48.00 | M28-13GR 49.00 | V6001GH 08.00
198 1400 28.00 | D16-100GH 88.00 | M28-131GR 88.00 | V6007DP31 $9.00
UPC1028H Cvazo #9.00 | D16-100GH/85 ©0.00 | M26-133GH 88.00 | V6008GH 50.00
1.98 Cv1450 38.00 D16-100GH/67 88.00 | M31-101GH $8.00 | V6034WA 59.00
UPC1032H Cvise 19.00 | D16-100GH/7 ©0.00 | M31-182GR 88,00 | VBO4CLA 89.00
296 1.50 Cva18s 18.00 | D16-100GHe7 88.00 | M31-182GV 83.00 | V6048y 49.00
2.98 TA7137P  1.00 UPC1156H Sv2191 19,00 | D18-160GH ©9.00 | M31-184W 68.00 | V6052GR ©5.00
98 TATI4P 2.98 Cva13 18.00 | D21-10GH 68.00 | M31-184GH ©8.00 | V6064BP31 85.00
2.98 TATI2IP 2.28 UPC1158H Cvsi19 #8.00 | 0B7.36 38.00 | M31-184P31 ©8.00 | VE0S4CLA 88.00
298 TA7609P 3.08 .7 Cvsazo 8s.00 | 08736 88.00 | M31-186W 60.00 | V6065GH 88.00
1.98 TAT611AP 2.98 UPC1167C2 VX389 55.00 DG75 $8.00 | M31-190GH $8.00 | v6070P31 49.00
1.98 1 D9-110GH 39.80 | DG72 48.00 | M31-190GR 88.00 | V70164 88.00
2.50 uPcmm' D10-2106H 45.00 | DH39 85.00 | M31-190LA $8.00 | V7030 86.00
4.18 1182 D10-210GHE88 88.00 g:uv 48.00| M31-191GV 88.00 V’D:IIG!;(A 89.00
2.50 UPC 010-230GH 3s.00 | OP75 38.00| M31-220W $9.00 | V703176 50.00
398 DP76 38.00| M31-270GY e8.00 |V 49.00
D10-230GM 38.00
328 UPC1185H DN13.78 38.00| M31-271P31 68.00 | V7037GH 48.00
330 D19anavAn $3.90 | Fie-101G6m 78.00| M31-271GW 3.00 A 88.00
5.50 UPCI9IVI.S0 | 13 oeioe #9.00 | F16-101LD 78.00| M31-271W $8.00 | VBOO6GH 5.00
5.50 UPC1350C D1347GH 88.00 | F21-130GR 78.00] M3s-141w 78.00 | V8010A 68.00
318 D1361GL/28 #8.00 | F21-130LC 78.00| M36-170LG 78.00 | VCR139A 11.30
0.48 UPC1353C D13-51GM/26 85.00 F31-10GM 78.00| M38-103GR 85.00 | 28P1 13.50
1.50 D13-450GH/1 88.00 | F31-10GR 78.00| M38-120W 88.00 | 38P1 11.50
1.78 UPC1365C D13471GH/26 88.00 Fat1-10LC 78.00| M38-120WA ©8.00 | 30P1 11.50
208 388 | oo 88.00 | F31-10LD 78.00| M38-121GHR 88.00 | 4EP1 30.00
3.50 UPC2002H D13-610GH #9.00 | F31-12LD 78.00| M38-121LA 68.00 | 3H/0BM 85.00
2.30 1.96 D13611GH $9.00 78.00| M38-122GW 85.00 | 3WPY 18.80
298 555 038 | o o iGM 59.00 78.00| M38-140LA 85.00 | 58P1 9.00
1.50 g 0.80 D13-630GH $9.00 785.00 Mlllz’L’: 88.00 SBH:|‘ 30.00
2.00 0.50 8 188.00| M38-341P31 68.00 | SBHPIFF 30.00
2.50 741 0.38 g:::gg: ;& 188,00 M38-344P% 65.00 | 58HP31 30.00
1.00 747 080 | ol e $6.00 188.00| M40-120W $9.00 | 5CP1 10.00
1.98 748 0.38 | Ol A 08.00 19.00| M43-12LG/01 88.00 | 6EP7/S 39.00
1.70 7808 0.60 DI14-172GV 55.00 48.00| M44-120LC 68.00 | 138P1 13.50
0.98 7805 o8s | Ol 88.00 | M14 100LC 48.00| M44-120GR ©8.00 | 138P4 17.50
1.20 7812 0.65 D14-173GM 83.00 | M17-151GVR 178.00| M50-120GH 88.00 | 17DWP4 28.00
7815 0.68 - M17-151GR 178.00| MS0-120GR 65.00 :ruumam 80.00
380 880/888/890/891 18.00
— 1273 29.00
085 | BFYS1 021 | TiPmMe 098 VIDEO SPARES é“""s-:::mmw o | 45.00
il
0.78 | BFYs2 028 | TIPHA 048 | WSS  WEADS VCHA 3330/3600 f450 |55451GM 78.00
0.32 BFYS0 0.77 | TIPaIC 0.48 £29.50 Suitable for Ferguson :voo :|vm JVC HR 3360/ £450 |9442€1 90.00
088 | BLYss 1.78 | TIPe2C 047 3V08, 3V16. 3v22 vc 3vas. Panasonic NV 30¢ £400 |95447GM 78.00
088 | BRIO 028 | TIPe7 088 3V30, 3V31, 8903 and many JVC. Akai Panasonic NV 20008 £2375 |9s4a9 78.00
0.78 BRI0! 048 | TIP120 0.80 anss Nordmende. Telefunken Panasonic NV 30008 £375 |~,00831 79.50
078 | BRIZ 0.88 TPz oas e Sumb';”'ﬂm"l‘n‘n'g%%“w Panasonic NV S8008/86108/VOT 1> TAPE NEADS
v oy b7 8170, 8400, 8600, BB1OF —— 875 |MonoHead 1.80
0.98 296 L] Blaugunkt AT ATV g){ 200, 202, .z" SanyoVTC 3300 75 |AutoReverse 250
138 0.80 £39.50 Sanyo VTL $300P £390 |StereoHead 2908
138 0.58 Suitable for Cs_Cé. C7. 8000, Sharp VC 6300 £375
0.90 0.20 8080 Toshiba V5470, V600, VB700. Sharp VC 7300 375
1.80 Sharp VC 8300 £975 9B7TM 22.00
1.50 ny DSR-10R BETA £35.00 Sharp VC 5300 875 |pa231BAM 19.00
o.uw wuo .itable for SLCS, sP sLC? gnygtm Eg XP1002 29.00
i
030 = SN gemySLCny £a00 |XBUNM 38.00
0.20 030 Toohs £450 | oc2aH 28.00
by 0.40 AN
0.22 o0 [l VNS ovs oo 8.50 | 4Watt2R4-10K .30
0.3 0.52 aA:|::v O43 BYme40029 o 39 e 28| 7WattRar2x 028
o.2e 0.12 BA N B7G SKTD 028 | 11Watt 1RS-15K
0.34 o.12 146 016 8 032 na01  0.04 |BaG 0.38| 17Wart1R-15K 0.30
030 | BUI2S 120 | N304 012 | DA o8 Dk ,soo 0 NI 0.04 |Ban o.70
1
029 | BUIES 1.80 | 2N3705 ©.20 | BAISS  O48 s S40| ZEMER DIODES | THERMISTORS
029 | BUW7 124 | 2 0.30 BYX38-600R BOASKTD  0.40
o030 | Buswo 228 | mos ous | bacn oas s oo |%a 078| BIX610.18 | VA0 S84
0328 | BUSOSA 1.96 [ 2N3733 9.80 | BAXIS 0.08 BY NGO 008 |oiee oso| varvsavaavivov | VAI0SES 023
0.28 BUS26 190 | 2N3773 278 BB1058 0.30 BYX71-8001.10 |N4148 002 |Bi4A 3.00 | 11v 12V 13V 15V 16V .' 50 : ”“
228 BZx6 IN444s 10 18V 20V 22V 24V 27V
::: Su"?a’: 2.18 m ;ﬁ EVT’:: ::: 8zvee ::: INS40 :ﬂ o £ xﬂ“’ 028
1 vV 38V 4
af | M | e 1% | Bim &n Sowas mmm i o aBISVam A |
2N444s 1.18 IN5403 o.12 SKé10
018 | MJE340 040 | 2N5294 042 | BYI64 048 CS10B 848 |Ns«s 0.13 |Uxs 1.78
0.14 | MJE3S0 MN5296 048 | BYVE 130 OAM7 008 NS7 0.18 |vaveCan 030| BZYSS 0.07 BA
040 | MJUES20 0.48 | 2Ns208  0.80 BY17 083 OA% 008 NS08 0.18 |gPinDl 0.14 7V Power Mike
0.18 | MIE2955 2Nsiss 048 | BY'82 088 OAST 008 TTa4  ©0.04 |14PinDu o.18| Z7VIVIVIVeIVa V3 batteries
030 | MPSA13 029 | 2Nse6 o098 | BYI84 038 OA%s 008 iTTes 048 [16PinDI 0.7 4V7SVisve 6v26ve TR178 £2
038 | MPSA®2 0.30 | 25A329 0.98 BY19%9 040 OA22 0.40 ;TT20@ ©0.10 |18PinDil 0.18 | 7vs 6V29V1 10V 11V 12V 25 ea
028 | MAF2y 48 |.25A7is oeo | BYe a4 INIOR 880 SocketiorSid 9.8 13V WV.1SV.a0V 2V <l
028 [ t
oae | MUFOA s o080 | Bvziceccss WNaC 800 i e
0.18 | MAF453 17.80 | 25C31D 0.98
0.34 | MAF4s4 26.50 | 25C1006 0.80 LINE OUTPUT SPARES & AIDS
0.29 MRF455 17.80 | 25C1106 2.50 TRANSFORMERS HEAT SINK COMPOUND 1.00
0.42 0.32 | MRF475 2.98 | 25C1172v 2.90 A 100 NN FREEZE IT 0.98
0.42 0.37 | MRF477 10.00 | 25C1173 1.18 SOLDAMOP c.o
YECCA 1730
0.40 0.38 | OCi6W 1.88 | 25C1206 1.40 YECCA 2230 SWITCH CLEANER 0.88
0.30 088 | oCza 1.80 | 28C107 178 C 2040 WD40 128
0.30 028 | OC»% 228 | 25C1364 0.50 UNDIG 1 PUSH PUSH MAINS SWITCH
032 § BF3%4 019 | OC3%  2.28 | 25C1449 UNDIG 5010-6010
0.50 (DECCA. GEC. RANK. THORNETC) 1,02
030 | BF422 032 | OC42 0.78 | 25C1678 128 | 222250116011 PYE IF GAIN MODULE s.90
032 823 038 | OCu 078 | 25Cio00 1.48 | SV ANODE CAP (27KV) 0.0
m g::: 0.32 gcc;: 0.88 zszsc‘:ms 288 | PHILIPS G
. 0.38 048 1953 0.98 PHILIPS Co
029 | Bres7 0.08 %n 0.88 | 25C1957 0.80 :;‘él’l;sG" PUSH BUTTON
085 ) Brses 023 75 098 | 25C169 1.98 DECCA. ITT. CVC206WAY
o8 ::;';, s ocoauéw 0.50 | 25C2028 1.18 e s o ITT CVCS 7WAY 111:
o072 srre0 023 148 | 23Co0rs 148 ;ﬁ&;”’““""" 8 PHILIPS G8(550) 6 WAY 1640
w 252'; 0.30 :;u;;e (‘;.':: ey 3= T 388  |PHILIPSGa(s0n0v) 1.19 ELC|m:uLuno 8.8
2.98 IN o
088 | BFR0 1.80 | R2323  0.88 | 25C2166 1.98 THORN 980¢ 2240 |PHILIPS G9(2200/63V) 238 ELC1043/08 MULLARD 8.88
ors | BFR91 178 | R2540 248 | 2502314 0.80 THORN MAINS PHILIPS G11 (470/250V) U321 828
070 § BFT42  0.38 | acaisasi0.90 | 252371 038 | TRANSFORMER it POTENTIONETERS Uiz 828
048 | BFT43 038 25C91D 0.98 STANDARD VERTICAL POTS 0.2 | v sas
0.50 | BFW61  0.80 1SD24  0.80 MIN. VERTICAL POTS 0.12
- i s 2SD3sE 1.88 STANDARD HORIZONTALPOTS  0.12 20MM ANT! SURGE FUSES
W2 298 SOLDERING u-rr 0.42 | 100MA-800MA 18p each
0.38 BFX84 0.20 MIN HORIZONTAL POTS
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FOIL AERIALS

It’'s amazing what can be done with the

simplest and cheapest of materials. Ivor

Nathan demonstrates a true kitchen table

experimenter approach to aerials . . .

luminium foil, especially in the form

of baking foil, is an excellent
material for the construction of aerials
because of its high electrical conductiv-
ity, and because it can easily be cut to
size and shape. Used in conjunction with
adhesive masking tape it can readily be
used to make different types of aerial,
either for temporary experimentation or
for permanent use. The masking tape
reinforces and protects the aluminium
foil and it can also be used to hold the
aerial in place after construction.

The simplest VHF aerial that can be
made from foil is the half-wave dipole.
For Band Il frequencies, each arm of the
dipole should be cut to a length of 21
feet. Accordingly, from a roll of baking
foil about 172 inches wide, cut off a
piece that is 2'2 feet long. Cut this piece
along its length to form two pieces 2%
feet long, each about 8% inches wide.
Fold each piece in half along its length
and then twice again in the same way so
that two pieces which are each 27 feet
long and about 1 inch wide are formed.
This multiple folding provides additional
physical strength and also presents a

greater metallic surface to incoming
signals, enhancing the capture effect of
the resultant aerial.

Each arm of the dipole should then be
attached to the adhesive side of a length
of masking tape which has been cut to
a size about %2 inch larger in every
direction than the dipole arm (see Figure
7). Two inch wide masking tape is ideal;
the combination of multiple-folded alu-
minium foil and masking tape is surpri-
singly strong but flexible.

At one end of each dipole arm (the 75
ohm feed point) punch a small hole
through the foil and masking tape so that
stranded wire can be inserted and
secured after sufficient insulation has
been removed from the wire. Carefully
twist the end of the wire around after
ensuring that there is sufficient bare
wire in contact with the aluminium foil;
then, fold back the excess masking tape
to completely seal the connection,
ensuring positive contact. The two
connecting wires can then be taken to a
plastic terminal-block, the other end of
which secures the 75 ohm coaxial feeder
cable (see Figure 2).

Fig 10ne half of the dipole

Adhesive masking-tape

Fold over here to secure

connecting wire

=

i)

Folded aluminium foil

Bared wire looped
through hole & twisted
around itself

-

Fig 2 The complete dipole

- Z-sn

]

[

Masking tape folded
over to secure connecting wire

to aluminium foil Innef

conductor

[ ] |

Plastic
terminal block

Braiding

75R co-axial cable

For extra support, one continuous
length (approximately 5 feet 2 inches) of
adhesive masking tape can then be stuck
along the other side of the outstretched
aluminium foil to form a sandwich;
ensure that there remains an insulating
gap of about 1inch between the two arms
of the dipole, at the feed point. Alterna-
tively, there is no need to fit this second
piece of masking tape if the dipole is to
be stuck to an inside wall or wooden
window-frame by the sticky surface of
the existing tape which is not covered
completely by aluminium foil.

In this form, the dipole was compared
with an upstairs indoor 'V’ dipole made of
aluminium tubing, already in use with a
stereo tuner, and was found to be almost
identical in performance.

Here in North London, close to the
Hertfordshire border, several stations
now operating above 100MHz and
located south of London (including the
new IBA station, Radio Mercury) were
receivable in mono, as they were on the
original aerial. Below 100MHz, all the
local transmissions were received on
either aerial in stereo and with neglig-
ible background hiss.

Tape it up

The dipole which has just been
described can also be used in another
form by modifying it after construction.
Where insufficient space is available to
suspend it either horizontally or ver-
tically (or at 45° for mixed polarisation)
each half of the dipole can be tightly
rolled up, as shown in Figure 3, and the
entire assembly can be taped together to
form a compact package which can then
be housed in a plastic container measur-
ing about 22 inches by 2 inches by 1%
inches; a hole would need to be drilled in
the container to. accommodate the
coaxial feeder cable.

In its rolled-up form, successive turns
of aluminium foil are insulated from each
other by the masking tape. In this
configuration, the aerial was found to be
lessresponsive to distant signals but still
provided stereo reception of all local
signals.

Its main advantage was that it was
receptive tosignals arrivingin any plane;
polarisation characteristics of incoming
signals could be ignored. Because of its
omnidirectional properties, distant sig-
nals could be received by placing the
compressed aerial, in its weatherproof
plastic container, unobtrusively on the
outside wall of the house and in a higher
position.

This compressed version of the aerial
is also ideal for use with a car-borne
VHF/FM stereo receiver because its
plastic container can be mounted on the
outside of a car and is less likely to be
damaged either by vandals or in the car-
wash than a conventional aerial. Alterna-
tively, it can be mounted inside one of
the windows, rather than making use of
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Dipole arm, tightly
rolled from the end

EE)
W

layers of foil
insulated by
masking tape

the rear windscreen de-mister that is
sometimes capacitance-coupled for use
as a (very directional and random-
length) car aerial. Again, the omni-
directional properties of this com-
pressed dipole are ideal for use with a
car because of the latter's frequently
changing direction when mobile.

More ambitious

A more ambitious type of aerial that
can be constructed from aluminium foil
is the quad, which when used with a
reflector gives approximately +8dB gain
over a simple dipole. The method of
construction is very similar to that
already described for the open dipole,
except that the foil does need to be
sandwiched between two layers of
adhesive masking tape because of the
sheer size of a Band Il quad (312 inches
square). It is easier to make the quad
from five separate pieces of foil (five
because of the gap for the centre-fed
coaxial-cable connection) rather than
from one piece. Because of this, it is
essential to ensure that there is suffi-

Fig 4 Quad aerial for Band Il

Aluminium foil strips,

multiple folded as in

31%"

Al Je

< 15"\ [ «—15V%">

\Comou A

overlapped to give
continuous conductivity

Tape to secure
compressed dipole

V

Connecting wires

Fig 3 Optional compressed configuration

cient overlap between each piece at the
four corners of the complete assembly,
so that continuous electrical conductiv-
ity occurs throughout its entirety except
for the centre-feed gap.

As with the dipole described pre-
viously, multiple folding of each strip
before sandwiching between the mas-
king tape provides physical strength and
enhanced capture effect. The same
method of connection, using two pieces
of stranded wire and a plastic terminal-
block, is used as before to terminate the
aerial into 75 ohm coaxial feeder cable
(see Figure 4).

If used in the shack or den, the quad
aerial can be either taped to the inside of
a wooden window-frame or secured to a
sheet of hardboard or wood. If the latter
method is used, the aerial can be
conveniently turned and tilted to enable
its very directional properties to be fully
exploited. Should the aerial not be used
inthe shack or den, it can be taped out of
sight behind either a picture-frame or a
large item of furniture.

The quad aerial described was com-

Optional plastic box,
approx. 2% x 2x1%2ins.

Cut out for
coaxial feeder cable

pared, without adding a reflector, to the
same indoor 'V’ dipole as before. It was
found to give superior results to the
original dipole and to all aerials tried so
far; in particular, Radio Kent was
received at a much higher signal
strength than before, although still in
mono at this extreme range.

The same type of quad aerial could be
secured to asheet of hardboard or wood,
as could the plastic terminal-block and
coaxial feeder cable, mounted in a loft
roof-space and fitted with a 33 inch
square reflector made in the same way as
the aerial itself and positioned 23'%
inches (0.2)) behind it (see Figure 5). The
complete assembly would then give
approximately +8dB gain over a single
dipole.

For good resulis . . .

All aerials described in this article
have a nominal impedance of 75 ohms;
for use with receivers with a 300 ohm
input impedance the appropriate match-
ing transformer will be required fo
optimum results.

Fig 8 Adding a reflector

33"
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33"’
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934 MHz PERSONAL RADIO

The Nevada Ran

Join the growing number of people

discovering this exciting radio band.

934 MHz offers 2 way high quality communications from 10 - 250 miles
7. 'l ) (according to location/weather

l conditions).
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n the last three editions of Data File we

have discussed the basic principles of
the field-effect transistor (FET), given
introductory explanations of devices
such as the JFET, the IGFET/MOSFET,
and the VFET, and taken in-depth looks
at practical applications of both the JFET
and the MOSFET. In the present edition
of ‘The File’ we conclude this FET mini-
series by first taking a brief look at the
general family of power FETs known as
‘VFETSs', and then taking an in-depth look
at applications of a specific member of
that family, the VN66AF VMOS power
FET.

VFET basics

A VFET can, for most practical pur-
poses, be simply regarded as a high-
power version of a conventional
enhancement mode MOSFET, even
though the VFET in fact uses a different
form of construction and a slightly
different operating principle than the
low-power MOSFET.

The 'V’ in the ‘VFET' title actually
indicates that the device uses a ver-
tically-structured (multi-layer) form of
construction, in which the main terminal
currents flow vertically through the
semiconductor materials, rather than
being (as in the case of a normal
MOSFET) a single-layer device in which
the main terminal currents flow hori-
zontally through the surface layer of the
semiconductor material. These points
are illustrated in Figures 1 and 2.

Figure 1shows the basic construction
of an n-channel enhancement mode
MOSFET, which comprises a single thin
layer of p-type semiconductor material
with n-type source and drain material
infused into the main layer. The gate is
electrically insulated from the semicon-
ductor material, but electrostatically
controls the width of a drain-to-source
conduction channel at the surface of the
semiconductor material. The channel is
fully closed when zero gate bias is
applied, but opens as the gate is
positively biased.

Horizontal flow

Note in Figure 1 that the MOSFET
drain-to-source signal current flows
‘horizontally’ through the conductive
channel of the device, and that because
the semiconductor layer is very thin the
maximum allowable drain-to-source cur-
rents are very limited (typically to
maximum values in the range 2 to 40mA).

Figure 2shows the basic construction
of an n-channel enhancement mode
VFET device, which uses a ‘vertically-
structured’ form of construction using
several layers of semiconductor mater-
ial, one above the other. The gate bias
again electrostatically controls the width
of adrain-to-source conduction channel,
but in this case the drain-to-source
current flows vertically through the
semiconductor layers: the maximum

Gate Drain

Source
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Ray Marston looks at VMOS power-FET principles and applications

n-channel

Substrate (p)

Lou

Fig 1 n-channel enhance-  Fig 2 Typical VFET power device Fig 3 Siliconix
ment mode MOSFET VMOS power FET
Device | Proy | 1o | Vos | Voo | Vas | Vr ’l 9 | Cu
type |(max) | (max) | (max) | (max) | (max) (typ) |(max) |(typ)
w A \' v v v mmhos | pF | MHz
VN1OKM| 1 05 60 60 5 0325 | 200 a8 | -
VN1010 1 0.5 100 100 15 2V max 200 48 - b
VN46AF | 12.5 2 40 40 15 0.8-2 250 50 | 600 Ta
VNBBAF | 125 2 60 80 15 0.8-2 250 50 | 600 (D)
VNBBAF | 125 | 2 80 80 15 0.8-2 250 50 | 600

Fig 4 Major pararneters of 5 n-channel Siliconix VMOS power FETs

Device| Pyor | &y o e s Vy '™ f; |Channel
type |(max)|(max)|(max)|(max)|(max) | (min-max) | (typ) |(typ)| type
w A v v v v mmhos | MHz
2SJ48 | 100 7 |-120| -120 14 | -08to-15| 1000 | %00 p
25J49 | 100 7 | -140| -140 14 | -08f0 -1.5| 1000 | 900 P SGD
258J50 | 100 7 |-160| -160 | +14 | -0.8}o -1.5 | 1000 | 900 p
2SK133| 100 7 120 120 14 11015 1000 | 600 n
25K134| 100 | 7 140| 140| 14 1t0 1.5 1000 | 600 n Fig 6 T0202-cased
2SK135| 100 7 160| 160 | =14 11015 1000 | 600 n VNB6AF power FET
Fig 8§ Major parameters of 6 high power Hitachi VFETs
Max drain-source voltage 60V
Max drain-gate voltage 60V
Max continuous drain current 2A
Max pulsed drain current 3A
Max continuous forward gate current 2mA
Max pulsed forward gate current 100mA
E Max continuous reverse gate current 100mA
< Max forward gate-source (Zener) voltage 15V
Max reverse gate-source voltage -0.3V
5 Max dissipation at 25°C case temperature 15W
Gate threshold voltage 0.8V min, 1.2V typical
Zero-gate-voltage drain current at 25°C 10uA max

Input capacitance (typical)

On-state drain current at Vgg = 10V.....ccovcvvencenniensininns 1.0A min, 2.0A typical
Temperature operating and storage range

Forward transconductance (typical)

-40to +150°C

250 millimhos

25V supply, 23R load,
0-10V gate drive from
a 50R source

=
g Typical switching times,
Q

Reverse transfer capacitance (typical)
Common-source output capacitance (typical)

50pF
10pF
50pF
TOIN-OD BOIBY sa.viisssssisisusssssssssississsi 2ns
Rise time 2ns
TUTD O BOIBY consansesssvasssusnssosssonsivisy 2ns
Fall time 2ns

Fig 7 Major static and dynamic characteristics of the VN66AF

allowable operating current of the VFET
is thus not restricted by the ‘thinness’ of
the individual semiconductor layers, and
many practical VFET devices can handle
main-terminal currents of up to several
amps.

The specific form of VFET construction
shown in Figure 2 was pioneered by
Siliconix in the mid-1970s, and devices
using this construction are marketed
under the trade name of ‘VMOS power
FETs' (vertically-structured metal oxide
silicon power field-effect transistors).
This 'VMOS' name is normally associated
with the V-shaped gate groove formed in
the structure of the VMOS device.

Siliconix VMOS power FETs are prob-

ably the best known type of VFETs. These
devices are presently available as
n-channel devices only, and in most
cases incorporate an integral Zener
diode which gives the gate ahigh degree
of protection againstaccidental damage.
Figure 3shows the standard symbol used
to represent such a device, and Figure 4
lists the main characteristics of five of
the best known members of the VMOS
family; note in particular the very high
maximum operating frequencies of
these devices.

Another well-known family of VFET
devices are those produced by Hitachi.
These devices use a rather different
form of construction than that shown in

S T
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Fig 9 Saturation characteristics of the VN66AF
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Fig 13 Method of driving VMOS from TTL
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Fig 14 Boosting the output of Figure 13 by driving 3 VN66AF's in parallel

Figure 2, and are available in both
n-channel and p-channel versions. This
range of VFETs is well suited to
complementary audio power amplifier
applications, and Figure 5 lists the main
characteristics of six devices in their ‘7
amp, 100 watt’' range.

The VN66AF

The best way to get to know VMOS is to
actually ‘play’ with a device, and for this
purpose the VN66AF is very useful and
fairly readily available. It is normally
housed in a TO-202 style plastic-with-
metal-tab package with the outline and
pin connections shown in Figure 6.

Figure 7 lists the major static and
dynamic characteristics of the VN66AF.
Points to note here are that the input
(gate-to-source) signal must not be
allowed to exceed the 15V Zener rating
of the unit, and that the device has a
typical dynamic input capacitance of
only 50pF. This capacitance dictates the
dynamicinputimpedance of the VN66AF;
the static inputimpedance isinthe order
of a million megohms.

Figure 8 shows the typical output
characteristics of the VN66AF, and
Figure 9 shows its saturation character-
istics. Note the following specific points
from these graphs:

1. The device passes negligible drain
current until the gate voltage reaches a
threshold value of roughly 1 volt. The
drain current then increases non-
linearly as the gate is varied up to about
4 volts, at which point the drain current
has avalue of about400mA. The device in
fact has a square-law transfer character-
istic below 400mA.

2. The device has a highly linear transfer
characteristic above 400mA (4V on the
gate), and thus offers good potential as a
low distortion class A power amplifier.
3. The drain current is controlled almost
entirely by the gate voltage and is almost
independent of the drain voltage so long
as the device is not saturated. A point not
shown in the diagrams is that for a given
value of gate voltage the drain current
has a negative temperature coefficient
of about 0.7% per °C, so that the drain
current decreases as temperature rises.
This characteristic gives a fair degree of
protection against thermal runaway.

4. When the device is saturated
(switched fully on) the drain-to-source
path acts as an almost pure resistance
with a value controlled by the gate
voltage. The resistance value is typically
2R with 10 volts on the gate, and 10R with
2 volts on the gate. The off resistance of
the device is in the order of megohms.
These characteristics make the device
highly suitable for use as a low distortion
high speed analogue power switch.

Digital circuits

VMOS can be used in a wide variety of
practical digital and analogue applica-
tions. It is delightfully easy to use in
digital switching and amplifying applica-
tions; Figure 10shows the basic connec-
tions. Here, the load is simply wired
between the drain and the positive
supply rail, and the digital input signal is
fed directly to the gate terminal. Switch-
off occurs when the input goes below the
gate threshold value (typically about
1V2).Thedrain ‘on’currentis determined
by the peak amplitude of the gate signal,
as shown in Figure 8, unless saturation
occurs. In most digital applications the
‘on’ current should be chosen to ensure
saturation.

The static input impedance of VMOS is
virtually infinite, so zero drive power is
needed to maintain the VN66AF in the
‘on’ or ‘off' state. Drive power is,
however, required to switch the device
from one state to the other: this power is
absorbed in charging or discharging the
50pF input capacitance.

The rise and fall times of the output of
the Figure 10 circuit are (assuming zero
input rise and fall times) determined by
the source impedance of the input
signal, by the input capacitance and
forward transconductance of the VMOS
device, and by the value of R . If R_ is
large compared to Rs, the VNG66AF gives
rise and fall times of roughly 0.11ns per
ohm of Rg value. Thus a 100R source
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impedance gives an 11nsrise or fall time.

If R_ is not large compared to Rg, these -

times may be considerably changed.

A point to note when driving the
VNG66AF in digital applications is that its
input Zener forward and reverse voltage
ratings must never be exceeded. Also,
because of the very high frequency
response of VMOS, the device is prone to
unwanted oscillations if its circuitry is
poorly designed. Gate leads should be
kept short, or be protected with a ferrite

bead or asmall resistorin series with the

gate.

Rise and fall times

VMOS can easily be interfaced directly
to the output of a CMOS IC, as shown in
Figure 11. Output rise and fall times of
about 60ns can be expected, due to the
limited ouput currents available from a
single CMOS gate, etc. Rise and fall
times can be reduced by driving the
VMOS from a number of CMOS gates
wired in parallel, as shown in Figure 12,
or by using a special high-current driver.

VMOS can be interfaced to the output
of TTL (either standard or LS types) by
using a pull-up resistor on the TTL
output, as shown in Figure 13. The 5 volt
TTL output of this circuit is sufficient to
drive 600mA through a single VNG66AF.
Higher output currents can be obtained
either by wiring a level-shifter stage
between the TTL output and the VMOS
input, or by wiring a number of VMOS
devices in parallel, as shown in Figure 14.

When using VMOS indigital ‘switching’
applications, note that if inductive drain
loads such as relays, self-interrupting
bells or buzzers, or moving-coil speakers
are used, ‘clamping’ diodes must be
connected as shown in Figure 15to damp
inductive back emfs and thus protect the
VMOS device against damage.

Simple ‘digital’ designs

Figures 16 to 20 show a few simple but
useful ‘digital’ applications of the
VN66AF VMOS device.

The touch-activated power switch of
Figure 16 could not be simpler: when the
‘contacts’ are open, there is zero volts on
the gate of the VN66AF, so the device
passes zero current. When a resistance
(zero to tens of megohms) is placed
across the contacts (by contact with skin
resistance), a substantial gate voltage is
developed by potential divider action
and the VN66AF passes a high drain
current, thus activating the bell, buzzer
or relay.

The Figure 17 circuit is similar to the
above, but has two sets of ‘touch’
contacts and gives a semi-latching relay
action. When the ‘on’ contacts are
touched, C1 charges via the skin resist-
ance and turns the relay on. The
resulting C1 charge then holds the relay
on until the charge either leaks away
naturally or is removed by briefly
touching the ‘off’ contacts.

Retey [ 1.

VNBSAF

. % Zoen

H> ]E ?:I..!

VNSBAF

Fig 15 If inductive loads are used in digital switching circuits protection diodes must be connected
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Fig 18 Delayed turn-off power switch
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Fig 20 Warble-tone 6W alarm

In the manually-activated delayed
turn-off circuit of Figure 18, C1 charges
rapidly via R1 when push-button switch
PB1 is closed, and discharges slowly via
R2 when PB1 is open. The load thus
activates as soon as PB1 is closed, but
does not deactivate until some tens of
seconds after PB1 is released.

In the simple relay-output timer circuit
of Figure 19, the VMOS device is driven
by the output of a standard manually-
triggered monostable or ‘one-shot’
multivibrator designed around two gates
of a 4001 CMOS IC. The relay turns on as
soon as PB1 is closed, and then turns off

automatically after a preset delay. The
delay is variable from a few seconds to a
few minutes via RV1.

Finally, Figure 20 shows the practical
circuit of an inexpensive but very
impressive alarm-call generator that
produces a police-like ‘dee-dah’ sound.
The alarm can be turned on by closing
PB1 or by feeding a ‘high’ voltage to the
R1-R2 junction. The circuit uses an 8R
speaker,and generates roughly 6 watts of
output power.

Figures 21to 23show three simple but
useful dc lamp controller circuits that
can be used to control the brilliance of
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+12v

Fig 24 Biasing techniques for linear common
source mode

Fig 25 Biasing techniques for linear common
drain mode

Fig 22 'Soft-start' lamp switch

any 12 volt lamp with a power rating of up
to 6 watts. A VMOS power FET can, for
many purposes, be regarded as a
voltage-controlled constant-current
generator: thus in the Figure 21 circuit
the VMOS drain current (and therefore
the lamp brightness) is directly control-
led by the variable voltage developed on
the slider of control pot RV1.

The Figure 22 circuit is a simple
modification of the above design, the
action being such that the lamp turns on
slowly when the switch is closed as C1
charges up via R3, and turns off slowly
when the switch is opened as Ci1
discharges via R3.

The Figure 23 circuit is an ultra-
efficient ‘digital’ lamp dimmer which
controls the lamp brilliance without
causing significant power loss across
the VMOS device. Here, the two 4011
CMOS gates are connected as an astable
multivibrator that has a mark/space ratio
that is fully variable from 10:1 to 1:10 via
RV1, and has its output fed to the gate of
the VN66AF, thereby enabling the ‘mean’
lamp brightness to be varied from
virtually fully-off to fully-on. In this
circuit the VMOS device is always
switched either fully on or fully off, so
power losses are negligible.

Linear circuits

VMOS power FETs can, when suitably
biased, easily be used in either the
common source or common drain (vol-
tage follower) ‘linear’ modes. The vol-
tage gain in the common source mode is
equal to the product of R_ and the
device's g, or forward transconduct-
ance. In the case of the VN66AF the
device gives a voltage gain of 0.25 per
ohm of R_value, ie again of x4 with a16R
load, or a gain of x25 with a 100R load.
The voltage gain in the common drain
mode is slightly less than unity.

A VMOS power FET can be biased into
the linear common source mode by using
the standard enhancement mode MOS-
FET biasing techniques shown in Figure
24,in which the R1-R2 potential divider is
wired in the drain-to-gate ac/dc negative
feedback loop and sets the quiescent
drain voltage at roughly half-supply

7

Fig 23 High-efficiency dc lamp dimmer

swings can be accommodated before
clipping occurs.

In this circuit, when R3 has a value of
zero ohms, the circuit exhibits an input
impedance that because of the ac
negative feedback effects is roughly
equal to the parallel values of R1 and R2
divided by the voltage gain (R, x g, ) of
the circuit. If R3 has a finite value the
input impedance is slightly less than the
R3value, unless ac feedback-decoupling
capacitor C2 is fitted in place, in which
case the input impedance is slightly
greater than the R3 value.

Common drain

Figure 25shows how to bias the VMOS
device for common drain (voltage
follower) operation. Potential divider R1-
R2 sets the VMOS gate at a quiescent
value slightly greater than half-supply
volts. When the R3 value is zero, the
circuit input impedance is equal to the
parallel values of R1 and R2. When the R3
value is finite the input impedance
equals the R3 value plus the parallel R1-
R2 values. The input impedance can be
raised to a value many times greater than
R3 by adding the C2 ‘bootstrap’ capacitor
to the circuit.

Figure 26 shows a practical example of
a VMOS ‘linear’ application. Here the
circuit is wired as a class A power
amplifier which because of the excellent
linearity of the VN66AF gives remarkably
little distortion for so simple a design.
The VN66AF must be mounted on a
decent heatsink in this application.
When the design is used with a purely
resistive 8R load, the amplifier has a
bandwidth that extends up to 10MHz.

Finally, to complete this look at VMOS
power FETSs, Figure 27 shows how such a
device can be used to make a simple but
excellent 600mW radio control or CW
transmitter output stage. the L1-C2 tank
circuit and the L2-C3 antenna resonator
component values must be chosen to
suit the required operating frequency.

Next month

In next month’s edition of Data File we
will look at the faithful old ‘bipolar’
transistor, and present a stack of useful

Fig 27 600mW radio control or CW transmitter ~ value, so that maximal signal level applications circuits. [REW|
- — =
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@ Hitachi Oscilloscopes the highest quality

from £299

the most competitive prices +VAT

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

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

V-509 SOMHz Mini-Portable VC-6041 40MHz Digital Storage

Prices start at £299plus vat (20MHz dual trace) including a 2yr. warranty.
We hold the range in stock for immediate delivery.

For colour brochure giving specifications and prices ring (0480) 63570
Thurlby-Reltech, 46 High Street, Solihull, W Midlands, B91 3TB.

GRIPMATE...

THOSE 'EXTRA HANDS® -
AND ASSEMBLING JOBS... \

* This essential compact tool holds your
small components positively and

ALL KITS NOW
IN HANDY 3- FOLl?ﬁ/\’\I\/"
WALLET!
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KEMPLANT LTD
DURFOLD WOOO, PLAISTOW. BILLINGSHURS T

WEST SUSSEX, RH14 0PN, UK
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Satellite
TV System

Satellite TV is now available in the U.K. This
heralds the start of a new television era

Connexions have now available the first low
cost satellite signal receiving system designed
for the consumer market

With this equipment up to fourteen new
channels of entertainment and information are
available to the consumer — whether private
home, pub, club, disco, hotel, restaurant or
educational establishment.

The channels currently available are
broadcasting a wide range of top quality
material including current cinema films,
national/international and minority sports, pop
videos, childrens programmes, news channels
and general entertainments.

WONAL STRENGTH

WSATELLH'E RECEIVER

Full Band satellite systems are available
at £1295 plus VAT & carriage

Irade and dealership enquiries welcome

Connexions Satellite Systems Ltd

FOR SOLDERING,GLUEING ..
rapidly with infinite posnuomng... .

%\A\(V Base Block with Pad and 4 Th St " SO < C
9 S 25 R SASE BLOCK G
Bate Boch am .S % win 0
«—,\C q3 '
q ALL PRICES INCLUDE POST,PKG &VAT

SEND CHQ/PO TO MAKERS:  ©

AUDIO MODULES
For all PA discos, hi-fi & musical applications
*Rugged and reliable * Exceptional audio performance *
Full installation data supplied Immediate despatch *
Complete range of match PSU's, pre-amps, protection and
bridging modules also available (SAE for lists) *

TYPE OUTPUT KIT BUILT
BI-POLAR 50-100W £8.75 £10.95
BI-POLAR 100-200W £10.95 £14.95
BI-POLAR 200-300W £19.75 £24.50
MOS-FET 100-150W N/A £19.95
MOS-FET 200-300W N/A £32.95
MOS-FET 275-475W N/A £54.50

Prices include VAT. Add £1.75 P&P.
RAK, Rosewood House, Bridge Road,
Downham Market, Norfolk, PE38 0AE
(0366)-382614

SATELLITE SYSTEMS !

125 East Barnet Road, New Barnet, Herts. EN4 8RF Telephone: 01-441 1282 (5 lines) Telex 295181 SMC G
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RTTY DECODING

SPECTRUM

USING

Software-only approaches may demonstrate some elegant
programming, but for reliability you can’t beat a terminal unit.
SDean presents a terminal for the ubiquitous Spectrum

he use of microcomputers for the
transmission and reception of RTTY
signals is becoming increasingly wide-
spread, almost totally replacing the old
teletypewriter for obvious reasons. Com-
mercial units (and kits) are available to

Fig1a RTTY terminal circuit, computer end

+5v

do this on most home micros, but these
tend to be expensive and give the user
no insight into the way the system works.

The terminal described in the follow-
ing article isintended to be used with the
Spectrum 16K or 48K computer. It is

IC1c

inexpensive to build, and every effort has
been made to explain the operation of
both hardware and software in sufficient
detail to enable most ‘hams’ to get the
unit operational without difficulty.

The program provided was written to
allow the testing of each routine separ-
ately, and although communication is
quite possible using this program, an
improved version is available from the
author (£4.50 including postage), which
amongst other things allows the reply to
be compiled whilst receiving. It is hoped
that the program will be published in a
later issue of this magazine.

RTTY - a brief outline

The most common of RTTY systems
uses serial 5-bit ASCIl (American Stan-
dard Code for Information Interchange)
to represent letters, numbers, and sym-
bols. Now, with 5 bits only 32 characters
can be represented, so to allow the full
alphabet as well as figures 0 to 9 and
symbols to be sent, the receiving
terminal is told whether the code about
to be sent represents a letter or a
figure/symbol by a shift character. This
shift character need only be sent
whenever a change from letters to
numbers/symbols or vice versa is
needed.

sDcs
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Receiver
LS skt

For example, if the callsign G3XYZ is
sent, only 2 shift characters are needed,
a number shift preceeding the ‘3" and a
letter shift preceeding the ‘X'. A table of
the standard codes is shown in next
month’s instalment

Now that we have a 5-bit code we
require a means of modulating a trans-
mitter signal to broadcast the informa-
tion. The most common system is FSK
(frequency shift keying), in which the
ones and zeros of our serial binary code
arerepresented by two tones of different
frequency.

Over the years standards have evolved
for both the rate of sending and the
frequency of the tones. There is unfortu-
nately more than one standard, and to
cover most amateur and commercial
RTTY broadcasts we need to be able to
meet the following requirements:

Baud rates: 45.5 and 50

Tones: 1275Hz for a ‘0’ or ‘space’

1445Hz or 1700Hz for a ‘1’ or ‘mark’

The baud rate is the number of bits
transmitted per second.

Circuit description

The circuit diagram of the terminal is
shownin Figure 1,and is best considered
in separate parts:

Fig1b RTTY terminal, tranceiver end

(1) Address

Because of the way that the Spectrum
uses I/0 addresses to communicate with
its own devices, eg keyboard etc, the
range of usable addresses is quite
limited. Since A5 and A6 are not used
internally, it makes sense to use these

decoding.

transmit and receive clocks are gener-

lines for external devices. IC2 and IC1a

(Figure 1a) decode the 8 combinations of
these lines (4 write, 4 read), although the
combination of A5 and A6 both being

highis unusable since the Spectrum sets

these lines high whilst addressing inter-
nal devices.

(2) Serial/parallel circuit.

This circuit uses the Intersil 6402 UART
Receiver-
Transmitter), chosen because of its

(Universal

Asynchronous

flexibility and low cost.

The receive data output and the status
register of the UART have 'tri-state’
outputs allowing them, along with the
transmitter buffer register, to be con-
nected directly to the Spectrum's data

required

for

RTTY by
appropriate pins to 0V or Vcc.

In receive mode, the ‘data received’
pin of the UART's status register is

ated by IC4, the actual frequency being
16 times the required baud rate. Two
switchable presetrates are shown, set by
RV1/RV2, although other baud rates can
be catered for by adding more variable
resistors as required.

The UART's character length number
of stop bits etc has been set up as
linking the

monitored by continuously addressing
SR. When a character is received it is
read into the computer by addressing

bus. The decoded address lines from |C2

determine which of the above registers

has access to the bus.

A reset pulse is provided at switch-on
to the UART (IC3) and the PTT bistable
(1C5) by C1, R1 via the inverter IC1b. The

cs
47n

R13 100k

Link 1; see

,—1 text

—

R15 47k

© o—

- i

Test point 1

empty’

(3) Push-to-talk circut.

The PTT bistable IC5 is intended to
switch the station from
transmit under program control via
driver stages Tr1, Tr2. The bistable is set

RB. The ‘data received' bit
cleared by addressing DRR, allowing the
UART to receive another character.
When transmitting, the UART tells the
computerifitisreadytosendacharacter
by asserting ‘transmitter buffer register
in the status
character to be sent is then loaded into
the transmitter buffer by addressing TB.

register.

is then

The

receive to

o7 X

T3
BC109

0+12V

Rx serial data
Point A

R16
33R

%:;:

cz0 oL
100n T

—0 12V

Note:Sw2 is shown in 1445Hz position

IC1d

Tx serial data

Transmitter

mic skt

R2S
3k3
A4 %
14
R27 R26 e 10
10k 3k3 9
AAS 5 cs RV7 AVE
556C - €21
R28 T~ 100n
10K RVS F
J Sw2b
o— i P c17 2 12— Link 2
T"10n 100n R24 e s ::: toxt
R29 39k 11
* L | L
c16. c15 cia ci3
R 100 T 1oo..T T 100n T 10n

Point B

FEBRUARY 1986

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

39



SPECTRUM_ RTTY.

c2
il
L1

Vout

Spectrum edge

Fig 2 The tunable bandpass filter

(transmit mode) by writing a ‘1" to
address PTT, and reset (receive mode)
by writing a ‘0".

(4) Baud rate monitor.

The baud clock is read onto data line
DO via IC6 when BR is addressed. This
circuitry is optional, and IC6 may be
omitted if desired.

(5) Tone decoder.

The circuit diagram of this board is
shown in Figure 1b. IC7a amplifies and
clips the audio signal taken from the
receiver's loudspeaker terminals to pro-
duce a squarewave of constant ampli-
tude, free from effects of QSB. The
passive filters formed by C5, R5 and C6,
C7,R6,R7 give the stage a bandpass
characteristic to reduce effects of QRM.
D1, D2 limit the input signal to prevent
overload of the stage.

The squarewave signal (limited to =5
volts by D3, D4) is fed to two tone filters, a
‘mark’ filter IC7b, and a ‘space’ filter
IC7c. The centre frequency of IC7b is
switchable to allow either 1445Hz or

1700Hz ‘mark’ signals. This type of filter is

Fig 3a — 12V supply from the Spectrum

25v =

connector & o-12v

¥
€
—

Nao01 ¥ 100k

Pin 68
ov o

—0 OV

7806 Connections
(Viewed from plastic side)

fairly common in RTTY circuits, since itis
easily tuned using one variable resistor.
The design criteria of the filter are rarely
published but are worth a brief mention,
since the filter may find uses elsewhere.

Figure 2 shows the circuit of the filter
and its characteristics. The outputs of
the filters are rectified by D5 and D6, and
charge C12 either positively or nega-
tively depending on the tone frequency.
This signal is amplified and clipped by
IC7d to provide serial code at logic
levels, via Tr3, to the UART.

IC7a and IC7d both have a small
amount of positive feedback to improve
switching, and to give clearly defined
thresholds of operation. If the receiver
has insufficient outputvoltage to exceed
this threshold (about 20mV), or if the
circuit seems too sensitive, the value of
R8 should be changed.

(6) Tone encoder.

Separate oscillators are used to pro-
duce the mark and space tone frequen-
cies, their outputs being combined by
R25,26 to provide the transmitter mod-
ulating signal. The serial data from the
UART switches between oscillators by
placing a reset on one or the other (due
to the inverter IC1d). The space fre-
quency is set to 1275Hz by RV8 and the
mark frequencies to 1445Hz by RV6 and
1700Hz by RV7.

The squarewave output of IC8 is
obviously unsuitable for modulating
transmitters, and a passive filter R27,C18
is used to produce a reasonable
approximation of a sinewave. The output
level is attenuated down to microphone
levels by R28,29.

(7) Power supplies.

The complete RTTY unit requires +5V
and =12V supplies. The 5V can be
obtained from the Spectrum edge con-
nector, as can the +12V, but do not be
tempted to use the edge connection
marked —12V as this pin is incorrectly
marked and does notcarry a —12V supply.

A simple way of providing the negative
rail is to utilise the inverter circuit inside
the Spectrum by adding the extra
components shown in Figure 3a. If
preferred, the unit can be run off an
external supply. This will certainly
relieve the already overworked Spec-
trum supply, especially with a 48K
machine. A simple external supply is
shown in Figure 3b.

Fig 3b External power supply

Inl I Out
Com
D1

D1 to D4: 1N4001

>l
L

. FS 1A / 280V ™ oV
e

ov D2

—ie
No. 0 03
ov oV

0 +12v

‘ In 7808 Out +BY

== 1000

Com 1' Disc

.
1000y ——

-12v

T
.

NEXT MONTH

Yes, you've guessed it! In Part
2we'll be covering the software
involvedin this project(obvious
really, was'ntit?) For those
whose typing isless than
sparkling(and after all we are
dealing with the Spectrum
keyboard), this software is
available on tape from the
author for£4.50including
postage viathe editorial offices.

Don’'tdelay, posttoday!

Resistors

R1, 29 1K

R2,5, 6, 7, 14,

18, 22, 27, 28 10K

R3 12K

R4 1.8K

R8, 10, 20 2.2K

R9, 21 iMm

R11, 15 47K

R12, 16 33R

R13, 17 100K

R19 150K

R23, 24 39K

R25, 26 3.3K

RV1, 2 2K 10 turn

RV3,4,5 50R 10 turn

RV6,7, 8 20K 10 turn

Capacitors

C1,2, 3,12,

14, 15, 17 0.1uF polyester

C5 33nF ”

C6, 7,13, 16, 18 10nF ¥

C8,9, 10, 11 47nF "

C4, 19, 20, 21 0.1uF ceramic

Semiconductors

IC1 74L.S04

IC2 74L.S155

IC3 6402

IC4 555 (CMOS)

IC5 74L.S74

IC6 74L.S365

IC7 TLO74 or TLO84

IC8 556 (CMOS)

D1,2,5, 6, 7, 1N4148

D3, 4 BZY88 C4V7

Tr1,3 BC109

Tr2 BFY50

Miscellaneous

Swi SPDT toggle switch

Sw2 DPDT toggle switch

23-way double-sided edge connector
0.1 pitch with locating peg

Printed circuit board or Veroboard

4 Test pins.

Note that the components list refers to the main
circuit, and does not include the power supplies
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THE PERFECT COMPLEMENT TO

RADIO & ELECTRONICS WORLD

For all two-way radio enthusiasts

With regular features like:

v DX DIARY: Don Field G3XTT with all the news of
contests and DXpeditions

% G30SS TESTS: Angus McKenzie — the fairest, most
comprehensive reviews available anywhere

MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE

rare DX,

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

AMATEUR RADIO SUBSCRIPTION ORDER FORM

| |
| To: Subscription Department ® Amateur Radio PLEASE SUPPLY: (tick box) for 12 Issues, all rates include P & P |
| 1 Clarendon Road e Croydon e World - |
| Surrey ¢ CR03SJ Tel: 01-760 0409 £14.40............ wd] £15.50....... w[J €20.30e.ccc]] £28.30...] |
|
D NAME oo PAYMENT [~ Sheaues snous se mace pmuie 1 |
AD D RESS cLosm: International Money Order, or credit card I
: .............................................................................. CREDIT CARD PAYMENT I 0] B 0] :
I ------------------------------------------------------ ; ----- i ----- ; ............................ [ ] ] I ] [ l l l I l l l ]' l m I
----------------------------------------------------- OSICOMAC c.cciuiiiciinininiiis SIGNALUI@ ..veceeceereeeeceeeeeee et
L e s e et e s e R B s A e o e e =
TRANSISTORS The prices quoted in my Catalogue are below normal
Bcwm/uss -12p  BCi8aL -10p BFY50,51,52 -20p trade price — some at only one tenth of manufacturers
BC147/8/9 -10p BC212.212L -10p BFX88 -15p quantity trade. Just send large 24p stamped addressed
BC157/8/9 -10p BC327,337337L - 12p BSX19 -12p envelope for free copy.
Syt :SS 28}3?;}32,,39 1325 i) -l ‘;’g Millions of components: thousands of different lines
BC182L -10p BF185,7 -12p  2N3055 -50p Rechargeable Nickel Cadmium batteries (ex unused
BC183 -10p BCY70 -15p TIP31A,32A -30p equipment)
SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS) AA(HP7) 1.25 volt 500 mA Setof four £2.

1000/35 - 22p. 1000/40 ~ 35p. 2200/10 - 8p. 2200/25 ........... 35p
Carbon Film resistors V4W 5% E24 series 0.51R t0 10MO............oocoooovvoorooonrnn, 1p
100 off per value - 75p, even hundreds per value totalling 1000 ...... £7.00
Metal Film resistors 4W 10R to 1MO 5% E12 series - 2p, 1% E24 series............. 3p
Mixed metal/carbon film resistors 2W E12 series 1RO to 10Mo ......... W1%p
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 10MO .................. 5p
Miniature polyester capacitors 2 working for vertical mounting

i %10.1.5 022, 033, 0;7.0684;). 015, oozgsp,o‘ss&o.g ....................................... 8p

1 12 series vertical mounting

1000p to 8200p — 3p.01 10 068 mfd —4p. 0.1 5p. 0.12 & 0.15cceveervvrreeoeoeress 6p
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf. 2p

0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16.
2.2/354.7/25,10/6 - 15P 4.7/35,6.8/16.........
10/16,10/25,22/6 - 20P,15/25,22/16,33/10
ELECTROLYTIC CAPACITORS. (Mfds/Volts)

1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50
22/16, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 - 6p. 100/16,
100/50 - 12p, 100/100 - 14p. 220/16 - 8p. 220/25, 220/50 ...
470/16, 470/25 - 11p. 470/35~ 12p. 470/40 - 15p. 1000/16 ..

1 wik
e ceramic plate capacitors 100V wkg vertical mounting.

2% 1.8 pfto 47 pf-3 2%56%“0330;)1-44).10%390 - 4700,
me?.&ou” working E12 series ax

10 pf to 820 pf—3p. 1000 pf to 10,000 pf - 4p. 12,000 pf......
Light dependant resistors NORP12

DIODES (ﬁ.l.vJ-n%)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA9N......... 6p
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A STM1 5p. 100/1A bridge....
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAS0 6p. 30/15A OA47
Zener diodes E24 series 3V3 to 33V 400 mW-8p. 1 watt ......................
L.E.D's3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm ~ 2p, Smm..
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis
High s&eed pcdrills 0.8, 1.0, 1.3, 1.5, 2.0mm - 25p. Machines 12V dc.....
HELPING HANDS 6 ballégints and 2 croc clips to hold awkward jobs
Nicads AA - 80p. HP11 - £2.00. HP3 - £4.20 Universal charger..............
Glass reed switches with single pole make contacts - 8p. Magnets.................. 12p
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

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

Return posting

ITT Mercury Wetted relay 20-60 VDC Coil. SPCo. 2A.
79p or 10 for £7.
Clear LED illuminates Red, Green or Yellow depending upon
polarity/current. Oblong 5 x 2%2amm Face.
25p or 100 for £23 or 1000 for £200.
5 mm Red Flashing LED 25p or 10 for £2.25.
Watch/Calculator/Light etc. Mercury Batteries Made by Ray-O-
VAC 10 mixed popular sizes. £1.50, 50 for £5.00.
IN4004 or IN4006 Diodes. 300 for £6.50.
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers,
35p/36p/40p. 10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34.
Plessey SL403 3 Watt amp. From Bankrupt source, hence sold
as untested. 4 for 60p or 10 for £1.20p.
5mm LED, clear, lighting hyperbright (600mcd), red up to 200
times brighter (gives beam of light), 25p, 100/£20, 1000/£150.
Mullard 5mm LED, 40 red, 30 green, 30 yellow = 100 mixed, c
’ 7.
‘HARVI' Hardware packs (nuts-bolts-screws-self tappers, etc)
marked 35p retail, 100 mixed packs for £11.
Modern silver/black/aluminium, etc. knobs 50 mixed, £6 (sent
as 10 sets of 4 + 5 sets of 2 - 15 different type/sizes).
SEND PAYMENT PLUS 17p SAE
Postal orders/cash — prompt dispatch.
Cheques require 9 days from banking to clear.
postal orders and cheques - add 20p handling due to
Bank's increasing ‘commission’ on business accounts.

Cheques drawn on Barclay’s Bank not .ceomod
Prices you would not ieve before inflation!

BRIAN J. REED
TRADE COMPONENTS, ESTABLISHED 28 YEARS
161 ST JOHNS HILL, CLAPHAM JUNCTION
LONDON SW11 1TQ.

Open 11am till 6.30 pm Tues. to Sat. Telephone 01-223 5016
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#wOOMPUTER WAREHOUSE &+

INTEGRATED GIRCWH'

8 for

£14.9 300 n
14 £2.50 2102 £2.00 6116 £2.50
2 2764 £4.95

00n: D21
TG o DISTEL
00 8085 £5.50 8086 £15.00 8251 £7.00 *

EPR

27128 2550 6800 £2.50 6821 £1.00 68A09
6B09 £

8748 t1500

.
Dry Fit MAINTENANCE FREE by Sonnenschein &:Y;a:g :
A300 07191315 12v 3ah as RS 591-770 NEW £13.
A300 07191312 6v 3ah as RS 591-360 NEW £9.95 ¢+ _ For300 baud modems call 01-679 1888
A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip s
:5.” 36v‘wmahpcBmounlasRssg‘-‘77NEwE‘OO [ E R AR R R R R RN R R R R RN EE R R RN

apanese Half height, e Si
disk drives by TEAC TOSHIBA alc Sold as
NEW with 90 day guarantee ONLY £125.00.
SUGART S FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5.50
Brand NEW metal cases with internal PSU etc
for above drives, below cost!!!
DSKC 1 for 2 HH or 1 FH 5%" drive £39.95
- %):4‘50 DSKC 2 for1 HHor1 FH5%" drive
29.95 + pp £4.50
8" Refurbished standard units.
SUGART 801 SS£175.00 + pp £8.50
SUGART 851 DS £250.00 + pp £8.50

ROR A0RRRFRET £12500

complete with PSU etc, £595.00

8" DRIVE PSU for 2 drive units £45.00

Hard Disk Drives

DRE/DIABLO Series 30 2.5 Mb front load,
£525.00, Exchangeable version £295.00
ME3029 PSU for above £95.00

DIABLO 44/DRE4000A, B 5+5 Mb from

Eﬁ?ﬂﬁwn 5+5 Mb £795.00

CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb £495.00

RODIME 10MB ST506 Winchester NEW

£299.00
BASF 6172 23Mb Winchesters, as seen
£199.00

Carriage on other drives £10.00.

Unless stated all drives are refurbished with
90 day guarantee. Many other drives and
spares in stock - call sales office for details.

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

BRAND NEW State of the art products.
DACOM DSL2123 Multi standard 300 300
1200-75 Auto answer etc. £268.00
DACOM DSL2123AD Auto dial smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow control

etc .00
DACOM DSL2123GT The CREAM of the
mlell:qenl modems, auto dial auto call, index,
buffer etc etc. .00
STEEBECK SB1212 V22 1200 baud FULL
DUPLEX sync or async, optional auto dial

£465.00

TRANSDATA 307A Acoustic coupler 300
baud full duplex, originate only,
RS232 £49.00

Ex BRITISH TELECOM full spec CCITT,

ru?oadnsed. bargain offers. Sold TESTED with
Will work on any MICRO or system with

RS232 interface.

gATEL 2B 300 Baud Modem see SPECIAL

MODEM 13A 300 baud unit, onz 2" high fits
unde hone. CALL mode only £

M 20-1 75-1200 baud. Com ct unit
'o ubscriber end t ESTEL
TELECOM GOLD MICRONET etc £39.95

MBDEM 20-2 1200-75 baud. Same as 20-1 but
for computer end, £65.00 + 80 £6.50

DATEL 2412 Made by SE labs for BT this two
part unit is for synchronious data links at 1200
or 2400 baud using  2780/3780
protocol etc. Many features include 2 or 4 wire
work: se" leaL auto answer etc

cosT R €800 Our price ONLY £199

Df?EL 4800, RACAL MPS4800 baud
modem, EX Bt good working order, ONLY
£295.00 + pp £8.00

SUMMER OFFER
MODEM TG2393. Ex BT, Up to 1200 baud, full
duplex overd wire or half duplex over 2 wire line.
ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

Thousands of lC's EX STOCK send SAE for list.

seeeces HOT LINE DATA BASE -

» A MASSIVE purchase of these anractwe stand alone
* terminal units enables a SUPER BARGAIN offer. Made

ﬁ + the US GENERAL ELECTRIC CORPQO\seT N the G
-

MODEL 32 'ealuaes a Istgnaar g 8 It '
electronic keyboard coupled to a quality bui ma rix
< The ORIGINAL FREE OF CHARGE dial u datal o rinter with variable 3" 1085 " forms tractor. The printer is
+base. Buy, browse or place YOUR OWN AD fors capable of continuous duty printi g. with up to 120
+goods or services to sell. 1000's of stock items,® characters per line. Standard RS§232 interface accepts
ﬂares and one off bargains. Updated daily. § ASCI! data at 110, 150 or 300 baud. Ideal for Terminals,
(o]

.

Data loggers, local label printing, or just as a printer!! Sold
LINE NOW. CCITT, 8 bit word, no parity. & 7@ B9, CGoia ONLY £98.00. Also svailable with
* TWIN MAGTAPE CASSETTE unit for data capture, data
: preparation etc £150.00 Carriage £10.00.

For 1200-75 baud modems call 01-679 6183

- COOLING FANS | 'cOLOUR AND MONOCHROME
B o MONITOR SPECIALS

ETRI 88XUOI D 52 62 x 28mm ‘SYSTEM ALPHA’ 14" COLOUR MULTI INPUT MONITOR
2:2:0 Squipment | fan complete with finger | mage in the UK by the famous REDIFFUSION Co. for their own professional
& JB-3AR Dim. 3" x 3" x 25" compact computer system this monitor has all the features to suit your immediate and
ve qulel running 240v operation future monitor requirements. Two video inputs: RGB and PAL Composite Video,

NEW £6.95. allow direct connection to the BBC and most other makes of micro computers
BUHLER 68.11.22 8-16v DC micro miniature and VCR's. An internal speaker and audio amplifier may be connected to your
reversible fan. Uses a brushless servo motor for systems output or direct to a VCR machine, gwmg superior sound quality. Many
extremely m?n air flow, also silent running and other features included PIL tube, Matching BBC case colour, Major controls on
uaranteed 10,000 hr life. Measures only 62 x front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
2 x 22mm. Current cost £32.00. OUR PRICE | audio input, Separate Colour and audio controls for Composite Video input, BNC

ONLY £12.95 complete with data
MUFFIN-CENTAUR standard 4" x 4" x 1.25 piug for composite input, 15 way “D' plug for RGB input, modular construction

etc etc.
?IEE‘&ES?&‘?X&%&? g:?.‘%?l ‘52'32"’“ This Must be ONE OF THE YEAR'S BEST BUYS
1000's of other fans Ex Stock. Supplied BRAND NEW and BOXED, complete with DATA and S0 day guarantee.
Call for Details. Post & Packing on all fans £2.00 SUPPLIED BELOW ACTUAL COST~-ONLY £149.00

X3 DECCA 80 16” COLOUR monitor. RGB input.

Little or hardly used manufacturer's surplus enables us to offer this special
Manufacturers BRAND NEW surplus. converted DECCA RGB Colour Video TV Monitor at a super low price of only
ALPHAMERIC 7204/60 Full travel ASCII, | £99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety
60 key with parallel output and strobe modification and special 16" high definition PIL tube, coupled with the tried and
£39.95 tested DECCA 80 series TV chassis gives 80 column definition and picture
DEC LA34 Uncoded keyboard with 67 &ualnt found only on monitors coshng 3 TIMES OUR PRICE. In fact WE
quality gold plated switches on X-Y matrix - NTEE you will be delighted with this product, the quality for the price,
ideal micro conversions etc. £24.95 has to be seen to be believed. Supplied complete and ready to plug direct to a
AMKEY MPNK-114 Superb word processor | BBC MICRO computer or any other system with a TTL RGB output Other :
chassis keyboard on single PCB with 116 | features are: internal speaker, Modular construction, auto degaussing Circuit,
keys. Many features such as On board | Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
Micro, Single S5v rail, full ASCIl coded guaranlee Although used, units are supplied in EXCELLENT condition, ONLY
character set with 31 function keys, + Carr.

Numeric keypad, cursor pad and 9600 baud | DECCA 80, 16" COLOUR monitor. Compositve video input Same as above

RIAL T4L Il OUTPUT!! ONLY | model but fitted with Composite Video input and audio amp for COMPUTER, i
£69.00 with data. VCR or AUDIO VISUAL use. ONLY £99.00 + Carr. ‘

- . REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm"
composite video input and sound amp. This large screen colour display is ideal
for shops, schools, clubs and other AUDIO VISUAL applications. Supplied in AS
NEW or little used condition ONLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video

monitors.
All units are fully cased and set for 240v standard working with composite video
Carriage on all Keyboards £3.50 inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even
when MINOR screen burns exist - normal data displays are unaffected.
B‘ E! !IE ! v‘!( Tg‘ 12" KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.
anufacture f;gaaEEN SCREEN version of KGM 320-1 Only £39.95
- * PLESSEY Ltd tms 9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00
compact unit, only 9" HITACHI VM-906E/K Black and White screen £49.95

lightly larger than a
(sé%pnyo:e'gfzaw?es an Carriage and insurance on all monitors £10.00

\ﬁ - all in one TELEPHONE,
24 x 40 character CRT
screen, VIEWDATA -
PRESTEL modem, GOULD OF443 enclosed, compact switch mode supply with regulated outputs o'

Keypad and electronics to run as a fully +5v @ 55a +12v@ 05a -12v@ 0.1a and -23v @ 002a Dim 18 x 11 x 6 cm. 110 o
fledged PRESTEL terminal or telephone 240v input BRAND NEW only £14.95

Ready to plug direct into a BT 600 type jack GOULD G6-40A 5v 40 amp switch mode supply NEW £130.00

socket _and instantly connect you to GREENDALE 19A-BOE Switch mode 60 watt open PCB with a fully regulated DC
PRESTEL etc Many other features include output of 5v @ 6 amps, and three semi regulated outputs of +12V,-12V +15V @ upto 1
Memory dialling. Recall button, Off line screen amp. Dim only 11 c¢m x 20 cm x 55 cm. Similar to RS 591-994. 110 or 240v AC input
data stora Picture expand, Standard TESTED ex equipment. Only £24.95

Mullard LUCY chip_set, Integral 5° JVC crt AC-DC Linear PSU for DlSIIdnve and SYSTEM applications. Constructed on a rugged
monitor,_etc etc. Designed to sell to the ALLOY chassis to continuously supply fully regulated DC outputs of +5V @ 3 amps, -5V
EXECUTIVE at over £600" But f{rom @ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage protected 110 or 240 V
DISPLAY, BRAND NEW AND BOXED at AC input. Dim 28 x 12.5 x 7 cm NEW £49.85

W

only £99.00 for DTMF tone dial or £140.00 Carnage on PSU's £3.00

for standard DIAL PULSE version.

Carr. £8.00

Another GIGANTIC purchase of these EX E“‘ !;EE : EEEEFZIEEALEEQ!E; Standard VDU data entry terminals at give away
make th rices!!

NEW or little used 2B data modems allows US to 1 ¥ fed [e aUME QVT108. Current product, state of the art

REDUCTION, and for YOU to join the exciting world of data terminal with detachable keyboard, 12" green

communications at an UNHEARD OF PRICE OF ONLY £29.95 Mac.'1e to sc'“ns%v age RA% g.ggg, aTum"r)tans ,('80.

the highest POST OFFICE APPROVED spec at a cost of hundreds o Clock, Swivel and tilt base, nnxev ort A\L;&co.gg

pounds each, the 2B has all the standard requirements for data base ;?E:'g‘ﬂ?gs‘ggl"gz 800 SORE

business or hobby communications. All this and more!'! 510 - EX RENTAL len controlled, 15

@ 300 baud tull duplex vz @ CALL ANSWER and AUTO modes g"’%sgs:fr";"g'ﬁ:e:&°ﬂfgcg:;ﬁ°&r§;ﬁ$

@ Full remote control AN & @ Standard RS232 serial interiace TESTED complete with manual only £225.00

@ CCITT tone standards NOW ONLY - ® Buill in test switching ADDS 520 - Dumb terminal, used, 12" b/w screen

® Supplied with full data = 5299’ @ 240v Mains operation RS232 interface and printer port. TESTED.

® Modular construction G . @ ) year lull guarantee ONLY £125.00 .

® Direct isolated connection - . @ Jus! 2 wires to comms hne “)Cg;rgg&gg'tgﬁ&ﬁ?s%g‘?ék

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00 CALL for more details.

All prices quoted are for UK. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £4.
Minimum Credit Card order£ 10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Umversmesand
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

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”
R

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

a fraction of its original cost /
electronics offer full

DIABLO/QUME command comh.a CPM WORDSTAR

ETC. Many other features include bi-directional printing. switchable 10 or 12 pitch,
full width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper. internal buffer, standard R§232 serial
interface with handshake. Supplied absolutely BRAND NEW with 80 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras RS232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy whee! £3.50. Carriage & Ins. (UK Mainland) £10.00

SUMMER OFFER ONLY £399.99!!

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

DIY PRINTER MECH

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

Sold BRAND NEW at a FRACTION of cost ONLY £49.50 + pp £4.50

EX NEWS
SERVICE PRINTERS

Compact ultra reliable quality built unit
made by the USA EXTEL Corporation
Often seen in major Hotels printing up to
the minute News and Financial inform-
ation, the unit operates on 5 UNIT
BAUDOT CODE from a Current loop,
RS232 or TTL sernal interface. May be
connected to your micro as a low cost
printer or via a simple interface and filter
to any communications receiver to
enable printing of worldwide NEWS,
TELEX and RTTY services.
Supplied TESTED in second hand
condition complete with DATA, 50 and
75 baud xtals and large paper roll.
TYPE AE11

50 Column
Spare paper roll for AE11
TYPE AF11R 72 Col

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 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!!

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
original 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 135" 120
column paper, upper - lower case,

standard RS232 serial interface, internal
vertical and horizontal tab settings,
standard ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual
Guaranteed working GE30 £130.00.
GE1200 120 cps £175.00

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

SEMICONDUCTOR
‘GRAB BAGS'

DEC CORNER

MAG TAPE DRIVES

PDP 1140 System compnsmg of CPU, 124k
memory & MMU 15 line RS232 interface
RP02 40 MB hard disk drive

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

runnung‘ 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 EIA interface

DLV11-E Serial. Modem support €190 00
DUP11 Synch. Senal data i/o £650.00

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

PLUS £1,100.00
LA30 Printer and Keyboard £80.00
LA36 Decwriter EIA or

20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/o etc £450.00
PDP11/40 Cpu, 124k MMU €1,850.00
RT11 ver 3B documentation kit £70.00
RKOS5-J 2.5 Mb disk drives 650.00
KL8 JA PDP 8 async i/o £175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard

-20 mA €175.00
VT52 VDU and RS232 interface  £250.00

sesasenssrenesresersetensrestensesnnsasanes
Give your VT100 a Birthday'""!

Brand New VT100 Keyboards
only £85.00

NIRRT R RSN R R R R R et

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

*
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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. Originally made for the famous DEC PDP8

computer system costing thousands of pounds.

Made to run 24 hours per day the psu is fully

screened and will deliver a massive +5v DC at 17 amps, +15v DC at

1 amp and -15v DC at 5 amps. The complete unit is fully enclosed

with removable top lid, filtering, trip switch, power and run leds

mounted on ali front panel, rear cable entries, etc. etc. Units are in

?ood but used condition - supplied for 240v operation complete with
Il circuit and tech. man. Give your system that professional finish

for only £49.95 + carr. 19" wide 16" deep 10.5" high. Useable area

16"w 10.5"h 11.5"d

Also available less psu, with fans etc. Internal dim. 19"w, 16"d, 10.5"h.

£19.95. Carriage £8.75
ELECTRONIC
COMPONENTS

66% DISCOUNT ~ %=

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

2.5kis £5.25 +

10kis €11.25 +

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

pp £1.25
pp £2.25

Mixed Semis amazing value contents
include transistors digital, linear, IC's,
triacs, diodes, bridge recs, etc. etc
All devices guaranteed brand new full
spec with manufacturer's markings, fully
ggaranteed

+ £2.95 100+ £5.15
TTL 74 Series. 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" fan foid sprocket fed paper. 60 cps
print speed with standard RS232 or 20
mA loop interface. Supplied in TESTED
used condition with data. ONLY £85.00
carriage and insurance £10.00.

MAINS FILTERS

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

EPROM COPIERS

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

ONLY £195.00 + pp £2.50

“GANG OF EIGHT" intelligent 280
controlled 8 gang programmer for ALL
single Sv rail EPROMS up to 27128. Will
copy 827128in ONLY 3 MINUTES. Internal

LCD displa 6 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

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST
EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU'’S,

PRINTERS. POWER SUPPLIES, OPTICS, KEYBOARDS etc. etc. Give us a call for your spare part —

requirements. Stock changes almost daily.

Don’t forget, ALL TYPES and QUANTITIES of electronic surplus purchased for CASH

FEBRUARY 1986
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ea (£1.50)

REGULATORS

LM317T Plastic T0220 variable
LM317 Metal

7805/12/15/24 plastic
7905/12/15/24 plastic ...
CA3085 T099 Variable regulator

COMPUTER ICS

Used Eproms are erased and verified

27128-300nS New £3.50 10+ £3 Used £2.50
2764 Intel/Fujitsu 300nS .. £2.50 Used £1.50
2716 EXEQPT £2100+€1
2732 EXEQPT

2114EXEQPT60p 4116 EXEQPT .

6264LP15 8K static ram

6116 LP-2 (TC5517APL-2).

6116 -2 (TC5517AP-2)

POWER TRANSISTORS

TIP141,142,147€1 ea, TIP112,125,42B ...
TIP35B £1.30 TIP35C

2N3055 Ex eqpt tested
Plastic 3055 or 2955 equiv 50p....
2N3773 NPN 25A 160V £1.80

DISPLAYS

Futaba 4 digit clock, fluorescent display 5-LT 16

LCD Clock display 0.7" digits
Large LCD Clock display 1" digits...
7seg 0.3" display comm cathode ...

QUARTZ HALOGEN LAMPS
A1/216 24v 150w . £2.28
H112v 55w (car spot)

MISCELLANEOUS

Modem line transformer

Coax plugs

4x4 MEMBRANE KEYBOARD ..
INDUCTOR 20uH 1.5A...

COAX PLUGS

10/£7.00
MAINS TRANSIENT SUPPRESSORS 245v.... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms £3£100+ £2.00
12v 1.2w small wire ended lamps fit AUDI/VW TR7
VOLVO SAAB .. 10/£1.00
PTFE sleeving pack asstd colours... . £1.00
250 mixed res diodes, zeners
Mixed electrolytic caps ...
Stereo cass R/P head
Mono head £1, Erase head
Thermal cut-outs 50', 77", 85, 120'C..
Thermal fuse 121'C 240v 15A
Vero pins fit0.1" Vero
TO220 Micas + bushes 10/50p....
TO3 Micas + bushes

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm
TELEPHONE: 01-553 1863

ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

RELAYS 240v AC coil PCB mounting 2 pole
changeover£1 3polec/o.... .. £1.00
Fig. 8 mains cassette leads.... 3/£1.00
KYNAR wire wrapping wire 20z reel .. £1.00
PTFE min. screened cable 10m/£1.00
TOKIN MAINS RFI FILTER 250v 15A ... .. £3.00
IEC Chassis plug/rfi filter 10A... .£3.00
Mercury tilt switch small .. £1.00
Min. rotary sw. 4p c/0 1/8" shaft .... .. 2/€1.00
Thorn 9000 TV audio o/p stage ..
10m7 CERAMIC FILTER 50p
6m or 9m CERAMIC FITLER50p ...
240vAC FAN 4.6" SQUARE NEW
240/115v ACFAN 4.6" SQ. NEW .....
BELLING-LEE 12-way block L1469
POTENTIOMETERS short spindle
2k5 10k 25K 1M Lin
500k lin 500k log long spindle.... . 4/€1
40KHZ ULTRASONIC TRANSDUCERS -EQPT.
... PAIR/£1.00

" 100/:20.00

£7.00 (£1.60)
... 4/£1.00

..5/81

STICK-ON CABINET FEET.

TO3 TRANSISTOR COVERS

TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS
ZETTLER 24V 2 POLE c/o relay 30x20x 12mm sim RS
B4B-649........cuuuririinenirseenens i .£1.50 100+ £1

RECTIFIERS
120v 35A stud

12FR400 12A 400v small stud ...
BY127 1200V 1.2A.
BY254 800v 3A ..

BY255 1300v 3A ...

1A 800v bridge rectifier.
6A 100v bridge .....

10A 600v bridge

15A 100v bridge ...

25A 200v bridge £2.00 ea
25A 400v bridge £2.50....

SCRs

MCR72-6 400v....

35A 600v stud

2N5061 800mA 60V T092
TICV106D .8A 400v T092 3/£1.
MEU21 Prog. unijunction

TRIACS

TXAL225 8A 400V 5mA gate 2/£1.00

100/C1!.00
.. 3/£1.00

diacs 25p

100/£35.00

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

WIRE WOUND RESISTORS
W21orsim25W100F ONE VALUEFOR d
R47 1R0 2R02R7 3R9 5RO 10R 12R 15R 18R 20R 27R 33R
36R47R 120R 180R 200R 330R 390R 470R 560R 680R 820R
910R

1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

ROS (50milli-ohm) 1% 3watt

W22 or sim 6 watt 7 OF ONE VALUE for

R47 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R R47 560R 620R 1K 1K2 2K2 3K3 3K9 10K
W23 or sim 9 watt 6 OF ONE VALUE for....

R22 R47 1R0 3R0 6R8 56R 62R 100R 220R 270R 390R
680R 1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for....

R50 2R0 10R 18R 47R 68R 75R 82R 150R 180R 200R

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

PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
2N5777 50p

TIL81T018 Photo transistor

TIL38 Infrared LED...........

OPI2252 Opto isolator

Photo diode 50p

MEL12 (Photo darlington base n/c)
RPYS58A LDR 50p ORP12LDR.....
LEDs RED 3mm or 5mm 12/£1
GREEN or YELLOW 3 or 5mm 10/£1 ..
FLASHING RED 5mm 50p

DIODES

183740 Germanium .....
1N4004 or SD4 1A 300v

1N5401 3A 100V

BA157 1A 400V Fast recovery ..
BA159 1A 1000V Fast recovery ..

MULTI TURN PRESEI'S

10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

6-pin 15/£1 8-pin 12/£1; 14-pin 10/£1.00; 18/20-pin 7/£1;
100/£12; 1k/£50; 22/28-pin 25p; 24-pin 25p; 100/£20;
1k/£100; 40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF ... .. 5for 50p
GREY larger type 2-25pF............ .

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28v DC
VARIAC 0 to 130v 6A new uncased

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1% 63v 10mm
10n/15n/22n/33/47n/68n 10mm rad..
100N 250V radial 10mm 100/£3 ..
1u5 P/carb 15mm rad

2u2 160v rad 22mm

470n 250v AC X rated rad ....
33n/47n 250v AC X rated rad 15mm.
10n 250v AC X rated rad 10mm..
100n 600V SPRAGUE axial 10/£1

BEAD THERMISTORS
GLASS BEAD NTC Res @ 20'c

250R 1K2 50K 220K 1M4

RS3 THERMISTOR

BEAD TANTALUM CAPS
825V 470 3V 12/81
20220V 8/81

MONOLOTHIC CERAMIC CAPS

100N 50V axial Shortleads..

. 100/£7.00 (£1)
100/£10.00 (£1.50)

470N 50V 100/£7 1uF 50V..
10N 50v dil package 0.3" rad. £4/100 ...

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

10/£38.00

OFFICIAL ORDERS WELCOME

P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
65p OTHERWISE (LIGHT ITEMS)

ADD 15% VAT TO TOTAL

EN
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AFFORDABLE ACCURACY
QUALITY MULTIMETERS FROM ARMON

ILLUSTRATED ANALOGUE

HC-5010 HM102BZ

£36.50+ VAT 10ADC Range, 20k(\V/DC, Buzzer, Battery Test Scale............... £13.00
19 measuring ranges

HM102R

Low end voltage & current ranges, Jack for Audio o/p Voltages... £11.00
20 measuring ranges

HM-1015

Rugged, Pocket size meter, for general purpose use .............cocueee £7.50

16 measuring ranges
Battery, Test Leads and manual included with each model.

DIGITAL

HC7030
0.1% Accuracy Standard Model ........ £39.50

HC-6010
0.25% Accuracy, Standard Model ..o £33.50

HC-5010T
0.25% Accuracy. TR Test Facility...... . £39.50

DM-105
0.5% Accuracy. POCKOraDI8 ...nmsnsiisississsssssisssisisevissisnasss £21.50

A comprehensive range
of Analogue and Pushbutton All models have full functions and ranges and feature:
3'% digit 0.5 LCD display DC AC 10 amp Range (not DM-105)
{0’ Ro‘ary swnc".d’ Digm’ Models. Low battery indication Overload Protection on all ranges.
Auto zero & Auto polarity Battery, Spare Fuse, Test Leads and
ABS Plastic Casing Manual.

FULL DETAILS ON APPLICATION FROM:

ARMON ELECTRONICS LTD
DEPT A, HERON HOUSE, 109 WEMBLEY HILL ROAD, WEMBLEY, MIDDLESEX HAS 8AG
[g—— TELEPHONE: 01-902 4321. TELEX: 923985
— PLEASE ADD 15% to your order for VAT. P&P Free of charge. Payment by cheque with order
rade

enquiries invited Offer applicable to mainiand UK only Please allow 28 days for delivery

RADIO & RTTY BOOKS
ideal for Christmas Presents
QUIDE TO UTILITY STATIONS 1908

.. RF CONNECTORS & ADAP‘I’ERS

PL259Plugs to Take 10.3mm coax. UR67/H100 etc..
Reducers for Above to take 5mm coax UR76/43/RGS8 etc
Reducers for above to take 7mm coax. UR70 etc.
PL259 Plugs with built in 5mm reducers .. "
Couplers. 2 x $0239 Sockets back to back. in line.
Coupler as above but 2 x PL259 Plugs back to back .
Elbow Coupler. PL259-S0239. A plug & socket at right angle: ....£1.00 ea
80239 Chassis Socket square 4 hole fixing..........

$0239 Chassis Socket round hole fixing............
2Pin Powerinput plugs.........ccccccumninne

New 1988 Edition
Cover 0 to 150 kHz and 1.6 to 30MHz. Lists 15,083 including 1,703 new frequencies.
Stations include Aero, CW, Fixed Commercial, FAX, RTTY, etc. Other sections list
callsigns, meteoriogical stations, Q & Z codes, station addresses, maritime mobile,
plus much more. The most compr q y book £16.00 + 1.45P4&P,
WORLD RADIO TV HANDBOOK 1988
Comprehensive country-by-country listing of Long. MW and SW broadcasting stations

by frequency, time and langua
Normal price £ ;.l + P&P our price £18.00 PAP FRER

§
'5 SNOLLYLS ALMLLN 986}
A\

2 Pin Chassis Socket to fit above, polamy keyod 60p ea Press Broadcasts "_‘- + ‘j.
4 Pin Microphone Plugs, female............ . isrsisrsissssrsesrris TP 08 Communications 10.80 + 0.68
4 Pin Chassis Sockets to match above, Male . . . ... 50p ea :'.l.: - 0.68
6 Pin Microphone Plugs, female....... .. £1.00 ea Radio ¥ 0.00
6 Pin Chassis Sockets to match above, Male 90p 03 m-:::‘ '::: 4 :‘,:
7 Pin Microphone Plugs, Female ... E1.10ea Sateliite Experimenters Handbook 9.75 + 1.58
7 Pin Chassis Sockets to match above, Male... e B 1,00 €8 World hu‘-.m Frequencies :z: - :.:
8 Pin Microphone Plugs, Female . ... £1.20 €2 Radio b o
Communication +
8 Pin Chassis Sockets to match above, Male.... .. £1.10 ea Mww 1.0 k) w
T Connectors 3 x SO239 outlets........ T -k 1
T Connectors 2 x SO239 and 1 xPL?SSoutlets e S— 4 - T-T Mm:‘o‘h P;::Mh'l_
ADAPTORS S0239 Socket on one end with BNC P'ug on olhav £1.80 ea now catalogue
Adaptor PL258 Plug on one end with BNC Socket on the other £1.60 ea Dalivery wermally from slock
BNC Couplers 2 sockets back to back, in line, 50 ohm ............ £1.40 ea INTERBOOKS, RED3, Stanley, Perth PH1 4QQ. Tel: (0738) 828575
BNC Coupler, 2 x Plugs back to back, in line, 50 ohm ? £1.98ea
BNCT Connectors 3 x BNC Socket, 50 ohm, outlets . . £2.80 ea
BNC T Connector 2 x Socket & 1 x Plug out. 50 ohm £2.80 ea
N TYPE Chassis Socket, 50 ohm with PTFE Round Hole Fix £1.30 ea
N COUPLERS, 2 x N Sockets back to back, in line, 50 ohm .. v £2.80 €3 The RX-4 Multimode receive program for
N Couplers, 2 x N Plugs back to back. in line, 50 ohm ... . .. £3.00 ea SSTV-~RTTY - AMTOR - CW
N ADAPTORS. N Male Plug to BNC Female socket, 50ohm........... £2.80 ea . . ;
N Adaptor, N Male Plug to SO239 Female Socket. 50 ohm £2.80 ea Text and picture store for instant recall, save and printer dump. Frequency
N Adaptor, N Femal Socket to BNC Plug, 50 ohm L £2.80 o2 scale and fine-tune adjustment for easy, accurate tuning and a long list of other
N Adaptor. N Female Socket to PL259 Plug, 50 ohm.......... e £2.80 08 top features.
. GREENPARN Plug. 50 ohm to take UR67/H100/RG213 etc £2.50 ea For SPECTRUM (not 16k), BBC-B , CBM64 , VIC20 (+ at least 8k). Tape £25 .
GREENPAR N Plug, 50 ohm for 5Smm coax UR76/43/RG58 etc £2.80 ea
GREENPAR Chassis N Socket, 4 hole fix, 50 ohm....... i £1.80 €8 RTTY and CW TRANSCEIVE
GREENPAR Line 50 ohm Sockets for UR67/H100/RG213U efc .............. £2.30 ea Split-screen, type-ahead, 26 saveable memories, auto CR/LF, autotrack CW to
GREENPAR, BNC Plugs for 5mm coax UR76/43/RG58, 50 ohm ..... £1.00 ea 250 wpm, QSO review and lots more.
GREENPAR, PL259 Plugs for 10.3mm coax, H100/UR76 etc £1.18ea For BBC-B . CBM64 . VIC20 (+ at least 8k). Tape £20 .
gggg:sﬁ: gg?gf"“";5°:"(°"’h"7“"5‘:"“:'""5‘ i P 60p ea A CW-only version is available for SPECTRUM (no QSO review). Tape £12 .
S8 OOCKRT, $ NO18, S0 GIHR, SMEN.CORX Stry . pea Neither of these programs need any expensive hardware .

ERSEEENg&RLsB':C ?asrfg%eo!:\‘::\rzm(R.G‘smfo:ure"r?g n'°.‘:,"°f°'53,gé,':fs' b SPECTRUM versions need no hardware at all. The others use the same simple
o e el toung fie interface — kit £5, ready-made £20 inc all connections (state rig if transceive).

pen Back, high quality with PTFE Insulation T0p ea Th | TU for RTTY and CW
VERY RARE OFFER HIGH QUALITY GERMAN BNC PLUGS To Take 10.3mm ey can also use a or it
Coax, UR67/RG213U and also H100 PTFE Insulators, 50 ohm...................£3.80 ea We have lots of other programs, too. See November's advert.
Also in stock. Many other types, SC/N/BNC etc in 50 and 75 ohm SAE lists. A i
Range of cables H100/UR67/UR57/UR43/UR76/RG58CU/UR70/RG174U/URSS/ Any BBC-B, CBM64, VIC20 program on disk at £2 extra . BBC: state 40/80 tk.

. Aerial Wires and other special cables ...... SAE for full lists Prices include VAT and p&p by return 1st Class inland, airmail overseas.
+++POSTAGE IS EXTRA AT ONLY 50p per ORDER FOR ANY QUANTITY s Channel Islands, Eire. BFPO Europe deduct 13%.
-
W. H. WESTLAKE = technical software e
CLAWTON, HOLSWORTHY, DEVON (0409) 253758 Fron . Upper Liandwrog , Caernarfon , Gwynedd LL54 7RF . Tel 0286 881886
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Dig out your SLR and brush off your
exposure meter as James Dick outlines the

basics of producing a permanent
record of various displays

hotography is still a mixture of

science and Black Art. This seems to
be especially true when amore technical
type of photography is undertaken. In
electronics — whether it is for professio-
nal presentations or merely for record-
keeping in the lab or ‘shack’ - the ability
to take photographs is an added bonus
for many. The professional engineer
wanting a photograph from a colour
computerterminal and the radio amateur
recording a rare DX-TV picture both
share a need for display photography,
but both may be discouraged by the
apparent complexity of photographic
technique.

This need not be so. With aminimum of
equipment and previous experience,
good photographs can be obtained. The
tips given below will provide pointers, at
least, to the correct path.

Prerequisites

A camera is obviously essential, as is
some means of measuring exposure.
While simple cameras can be used, the
minimum that will provide the flexibility
needed for most work is a single-lens
reflex (SLR). The SLR allows the photo-
grapher to view the scene that is being
shotthrough the lens: what is seen in the
viewfinder is actually what will go onto
the film when the picture is taken. This
facility means that the focus of the
camera’'s optics may be correctly
adjusted and ensures compatibility of
the camera body with a selection of
lenses (wide-angle, zoom, etc).

With an SLR, the standard focal length
lens (usually with a focal length of 50mm
for 35mm cameras) will be quite adequ-
ate. Close-up photographs that require
the camera to be closer to the object
being photographed than the minimum
focus of the lens can be achieved by two
methods.

The first, and more expensive, is to buy
alens with a ‘macro’ ability. This means

thatthe lens can focus down to very smalli
distances to take close-up photographs.

The second, cheaper method involves
the purchase of ‘close-up’ lenses. These
are not true camera lenses but are thin,
simple lenses that are screwed onto the
front of the standard lens. At a cost of a
few pounds each, close-up lenses offer a
cheap and (very) simple method of taking
close-up photographs.

The measure of the required exposure
is best achieved with an exposure meter.
Either a hand-held type or one mounted
on the camera may be used. ldeally,
‘through-the-lens’ (ttl) metering will be
available.

Apart from the camera and exposure
meter, there are a few items that might
also be useful. A cable-release, a tripod
(to hold the camera steady) or suitable
pile of books, a sheet of black cloth (for
shielding lights from the object being
photographed, so preventing reflec-
tions), and a pale grey cloth are
commonly helpful items to have to hand.

A description of actual operation of the
camera and exposure meter is not
included here. Firstly, it is outside the
scope of this article. Secondly, there are
so many different types that it would be
impossible to cover even a small fraction
of these. The manufacturer's instruction
booklet should be consulted whenever
there is any doubt of an operational
nature.

Liquid crystal displays

Thefirsttype of display to be discussed
is the LCD. These are very common in
digital watches, calculators and portable
computers. Large area versions with the
ability to be used for graphics are
becoming increasingly used and will, no
doubt, replace the cathode ray tube as
the major display peripheral for compu-
ters. This is good news for photo-
graphers—-LCD devices are, perhaps, the
easiest display medium to photograph.

The display should be placed so that it
is well lit by the ambient lighting, but
note that the plane of the display should
be perpendicular to the camera'’s line of
sight. The display-to-camera distance
should be such that the display will fill as
much of the picture as possible. With a
single-lens reflex camera this may be
checked by looking through the view-
finder — other camera types may not
allow optimum setting up without more
careful adjustment of distance and
focus. For small displays the addition of a
close-up lens may be required.

Perhaps the most important aspect of
photographing LCDs (and, indeed, any
other subject) is to look at the picture in
the same manner that the camera does -
with total objectivity. The human eye
tends to concentrate on the subjectively
importantitem in ascene and sometimes
ignores other features which will assume
an (unwanted) importance in the repro-
duced photograph. Hence, check to see
if there are any stray reflections from the
display, distracting items in the back-
ground, or a misalignment that might
cause the display to appear tilted.

Extra care

Some of these potential hazards may
be corrected in the darkroom - but if the
film is to be processed commercially,
extra care is required because no
correction will be possible.

Having now positioned the camera and
brought the display into focus, the only
task that remains is to determine the
exposure. While the comments that
follow refer implicitly to an SLR-type ttl

- meter, either a top-of-camera or hand-

held (ie external to the camera) meter
may be used. The only real difference is

Of course, some manufacturers complicate
things with additional illumination

%

Watch out for nasty reflective bits like chrome or
brushed aluminium
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that, with the last two, more care has to
be exercised to ensure that the meter is
pointing to where you think it is!

When determining the exposure, it
helps to remember that the exposure
meter will average the scene and give a
reading which would make the picture an
average ofgreyinblackand white. Thisis
perfectly adequate for day to day work
because the average scene contains
such arange of intensity thatthe average
is truly grey. Colour photography works
in just the same manner except that
colour information as opposed to just
intensity is present. Readers who under-
stand the workings of a colour television
will appreciate the similarity with the
luminance and chrominance signals.

Not quite black and white!

What upsets — or might upset - the
exposure system with display work is
that the assumption that the scene to be
photographed contains an even mix of
black and white may be incorrect. The
simplest way to avoid this problem is to
substitute the display with a material
which will not upset the exposure meter,
or which will-butin a predictable way. A
light grey card or cloth may be obtained
from a good photography shop which will
act as a suitable material.

As an alternative, a sheet of matt-
finished white paper may be used and an
adjustment made to the exposure read-
ing obtained from the meter. With the
white paper in place (so that the meter
only sees white paper) determine the
exposure. The adjustment required will
increase the exposure by ‘two stops'. For
example, if the meter says to use eoth for
a particular film speed and aperture, the
actual exposure will need to be "isth.

Light-emitting diode displays

LED displays are rather difficult to
photograph. While many of the com-
ments above still apply (focus, composi-
tion, and awareness of reflections etc),
the determination of correct exposure is
slightly more difficult. This is because
the brightness of the display is often
much greater than the ambient lighting -
so the exposure for the equipment and
that for the display are not at all similar.

The result is frequently seen even in
commercially produced photographs for
advertising: the equipment is correctly
exposed butthe displaysare smudgy and
over-exposed.

Because each display is different,
there is no constant rule that may be
applied. However, the following tip may
help. First, take a photograph of the
equipment with the display switched off.
Then, re-expose the film (ie take a
double exposure) with the room in

A typical off-screen shot of broadcast TV

-darkness but with the display switched

on. For the second exposure, the setting
used should be one or two stops less
than that for the equipment itself to
compensate for the brighter display -
beware of those displays that automa-
tically adjust!

Cathode ray tubes

The last species of display is the
omnipresent CRT. Its three main uses
are in televisions, oscilloscopes, and
computer-driven VDUs. Because of the
different properties of the images pre-
sent on the displays, each will be
discussed individually.

The television display is often photo-
graphed by TV-DXers, and is also the
simplest CRT display to photograph.
First, the TV picture itself is adjusted.
This is most easily done in aroom well lit
by artificial light - simply set the
contrast, brightness and colour satura-
tion (if relevant) so that the image would
be suitable for normal viewing. If it is
daytime, direct sunlight or strong reflec-
tions should be kept out of the room.

Setthe camerain front of the TV so that
as much of the picture as possible is
taken up by the TV image and adjust the
camera to obtain a sharp focus on the
image. Check at this stage that there are
no distracting reflections from the face
of the CRT. Determination of the correct
exposure is simple - the camera is, after
all, seeing a normal image. With a
through-the-lens meter, ensure that the
TV image is filling the camera's viewing
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Computer displays take many forms, but usually give good contrast

Take care with videotext. These pics are from
our resident experts, Keith Hamer & Garry Smith

screen and use the meter as normal;
other types of meter will need care taken
with the pointing.

There is one complication, however:
the TV image is refreshed every 40
milliseconds. This means that at the start
of any 40 millisecond period, one part of
the screen will be bright because the
electron beam has just written on it,
while another part will be less bright
because the glow from the phosphors on
that area has decreased.

The rate of ‘glow decay’ is, of course,
governed by the ‘persistence’ of the
phosphor. Hence if a patchy intensity is
to be avoided, the duration of the
exposure has to be greater than a few
refresh periods - a shutter speed of Vth
is normally suitable, the exposure being
adjusted by setting the lens aperture. A
tripod/cable-release combination will be
needed to prevent hand tremor from
blurring the photograph.

Computer displays

Computer-driven VDUs come next.
Most of what has been said for TV applies
to the VDU image. The main difference is
that a picture suitable for judging
exposure may not be present.

With atelevision, atest card provides a
nearly ideal 'standard’ image. However,
if the computer is used to fill the screen
with pure white, the exposure meter may
beread using this white image and, when
the wanted image appears, an adjust-
ment of two stops made so that the
exposure usedislonger—orwithalarger

COQUNTS
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PHOTOGRAPHING DISPLAYS

physical aperture (smaller ‘f' number) -
than that read from the meter for the
white image.

The last display to be considered is the
ever-helpful oscilloscope. Again, much
of what has been said for the TV image
still applies. The oscilloscope may be
treated as a television with a variable
refresh rate and simpler image. The
exposure, however, has to be deter-
mined according to the scan rate, and a
few simple rules will be described to
help.

Useful accessories

Some oscilloscopes come supplied
with an elongated, hollow pyramid: the
camera lens is fitted in through a hole in
the apex while the ‘base’ of the pyramid
is strapped onto the (vertical) face of the
oscilloscope. This cuts out all light
except that coming from the tube
phosphors and, if fitted, the illuminated
graticule.Whileanilluminatd graticule is
useful, many 'scopes do not have such a
facility. The graticule can still be made to
show up by not using a pyramidal hood -
itthen appears as fine black lines (rather
than white) against a grey tube face. The
beam display is seen as white.

The simplest case is when the display

A typical dual trace 'scope display

Flicker usually disappears at beam
speeds of around 1 millisecond/cm. The
camera is set up and focussed on the
display; lighting is assumed to be ample
but diffuse, and no reflections are
present from the tube face that will be
seen by the camera.

The exposure may be determined in
the same manner as for LCD photo-
graphs - it helps to turn the beam
intensity to zero when exposure
measurement is being done. Once the
exposure is set (with a shutter speed of
Yeoth or longer), the beam intensity may
be increased to a level that would be
comfortable for normal viewing - rather

too bright. If a hood is used, the same
exposure setting may be used. The
illuminated graticule should have its
intensity adjusted so thatitis justvisible.

Atslower beam speeds, the bright spot
of the beam end is discernible as a
distinct feature. The phosphor persist-
ence causes ashort tail behind the spot-
the longer the persistence, the longer
the tail. This is more complex to
photograph because it is necessary to
ensure that the beam traverses the
screen several times during the expo-
sure. Hence the exposure time is set by
the beam speed.

Oh no! Maths!

Ifthe 'scope has a 10cm face width, and
abeam speed of 5 milliseconds/cm, each
traverse will take 50msec. Four or five
traverses will take around 250msec - so
Yasecond would be a suitable shutter
speed. The aperture size is found from
the meter in the same manner as in the
flicker-free case, above, with s second
for shutter speed. However, for the
actual exposure it is reduced by one or
two stops - the oscilloscope face will be
reproduced rather under-exposed but
the beam will not be over-exposed. This,
the most difficult area of oscillography,

on the 'scope appears to be flicker-free.

dimmer, perhaps, is better than slightly

may well need some practice.
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£1 BAKERS DOZEN PARCELS
(all £1 each 13 for £12)

All parcels are brand new components price £1 per
parcel - if you order 12 then pick another free

BD115- 1 Wall mounting thermostat with
er
BD116- 3 pcirsdmll and 2 pairs medium insulated
croc
BD117 - 4 rs | croc clips (car battery type)
BD118 - eak 5" extension speaker cabi
BD119 - zﬁbmglmﬁrolroms effect & coal effect
BD120- 2 com boards 2 amp 400v bridge
and 15 other recs
BD121- 4 sh switches for table lambs etc

push pu:
BD122 - IOmtrsMnﬁex.-uou\odmdomefpvc
BD123 - 1mmplesformnﬁexwmep0mm
BD124 - 25dearpbsﬂclonm1%’(dam

BD125 - Anems rev per hour mom: motor, counter,
n switch and srbp pa

BD126 - lpdo( bulb lamp holdon bakome batten

BD127 - Am bulb holders metal clip on type

BD128 ~ 10 very fine drills for pcbs etc

BD129- 4 extra thin screw drivers for instruments

BD130 - 2 centre zero panel meters 100-0-100 uA

BD131~ 1100 uA edge wise balance meter

BD132 - 2 plastic boxes with windows, ideal
interrupted beam kits

BD133~ 1 Microsonic radio case in leather case

BD134 - IOmoddumnﬁmoton - require no onvoff
switch, just spi
BD135 - 10I|r9¢md20mdl$avwnpomn

connectorf/insulators
BD136— 2 car radio speakers 5" round 4 ohm made
for Radiomobile
BD137 - ls‘dohmspeaw5wm&1mawhmg
BD138 - 19’x4’80hm5wmnpukar
BD139~ 4600 ohm mi
BD140~ 1 waterproof metal plug andnoete( 3

pin
BD141 - 10 miniature slide switches 2 pole c/o
BD142 - 104 ba spanners 1 end open, other end

5 100k multi turn pots with knob
BD144 - 10 chassis mounting fuse holders for 5 mm

BD145 - 24 reed relay kits 3v coil can be normally
open or ¢/o

BD146 — 20 pilot bulbs 6.5v -3a Philips

BD147 - g'ocm kit with data

BD148 - Ihnmdumnmwnhm.f\dﬂnamm

BD149- 4 (protect inquisitive little
ﬁngors) for twin 13A

BD150- 5 covers (protect inquisitive little
fingers) for single 1

BD151 - 4 way term blocks 3A 250v

ir or gas shut off valve — clockwork
ir or gas shut off valve — thermostatic
~ ideal for car jobs

22

BD156 - pai e cores Neosid 56 x 18 mm
BD157 - 2 circuit micro switches - Licon ideal for
Joystick
BD158 - 5 12 way connector blocks 2A 250v
BD159~ 3 12 way connector blocks 25A 250v
BD160 - 6poirs3wweomoaonpkmm.tummni
BD161- 113A R:wsoaauxnlmwm
BD162- 113A and switched spur for surface
moummqovunbomovodfrmboufov
flush mounting
BD163 - 313Aaockm British make but brown
BD164 - 213Am sockets good British make
BD165 - 1 13A switched socket on base for surface
mounting
BD166 — 1NApanelmwmin9!?9bmneh
BD167~ 18 pin ﬂexwrminnin% ug and chassis
mounting socket (s.h.
BD168 - 250 tag component mounting strips
BD169 - 4 Short wave air spaced trimmers 2 — 30pf
BD170~ 2 Hivac numicator tubes neon type
BD171~ 1 Shocking coil kit with data — have fun
BD172 ~ 10 12v 6w bulbs Philips m.e.s.
BD173-~ 1 6v d.c. solenoid nger 1" travel
BD174 - 2end of travel c/o swi »
mounted on heavy metal plate 10A 250v
BD175 - 200 rpm motor mains operated

ily sold for over £150. We offer then
in i.c.s and price is only £14.95 (less
included).

ot)

Cord terminating with B.T. plug 3 metres

Kit for converting old entry terminal box to new
master socket, complete with 4 core cable, cable clips
2 BT extension sockets £1

This ready
an amplifier, it can also be qui i
radio - easy to carry about and which will give you superb

Other uses are a " mvoumslo.prm you could even take it
mounohhohma'vwmlo
view programmes in which you are not interested. You can listen
10 some music instead.

Some of the features are: wmbmdﬂs—ﬂﬂm modmm
wave band 525 - 1650KHz, FM band 87 - 108 MHz.

& AFC switchable, mwmmmmnz:w Ful!wwmgup
data showing how to connect to amplifier or headphones and
details of suitable FM aerial (note ferrite rod aerial is inciuded for
medium and wave bands). All made up on very compact

only £4.95

J.BULL (Electrical) Ltd.

(Dept RE), 34-36 AMERICA LANE
HAYWARDS HEATH, SUSSEX RH16 3QU

Establuhed
30 YEARS

TWO POUNDERS

Followin Cg the popularity of our BAKERS DOZEN
£1 PARCELS, we are now introducing some
BAKERS DOZEN £2 PARCELS. We feel that you
will agree that most are exceptional bargains
but you can still get a bit extra, as with the £1
parcel, if you buy 12 you get another free!

2P1 -24 hour time switch with 2 on/offs, an ideal heating
rammer

2P2 -Wal ing ther huqh precision with

2P3 - Variable and reversible 6-12v power supply, ideal for
model control

2P4 -24 volt "}nu with separate channels for stereo made for
Mulla NILEX Amplifiers.

2P5 - 12 volt psu 750 ma output — plastic cased

2P6 -100 watt mains to 115 volts auto-transformer with

vofuea tappings

2P7 - Mini key, 16 button membrane keyboard, list price over

£12, as used on PRESTEL P

2P8 -Mains motor with gear box and variable speed
nloc':r Series wound so suitable for further speed
cont

2P9 -Time and set switch. Boxed, glass fronted and with
knobs. Controls up to 15 amps. Ideal to program
electric heaters, battery chargers etc

ZP10—|2von5lmpmams.. ~ low volt winding on
npa bobbin and easy to remove to convert to

for higher currents

P11 - Powcump module Mullard Unilex EP9000 (note stereo
g& amp module Unilex 9001 is BD216

2P12 - Disk or Tape precision motor — has balanced rotor and

s reversible 230v mains operated 1500 rpm

2P13 - Sun Lamp switch stays on for Y2 hr or 1 hr depending
on setting of grub screw

2P14 — Mug Stop kit — when thrown emit piercing squawk

2P15 - lmemﬁod Beam kit for burglar alarms, counters, etc

2P16 - Lockable metal box with 2 keys, ideal for your tools

2P17 - 1 rev per minute mains driven motor with gear box,
ideal to operate mirror ball

2P18 - Liquid/gas shut off valve mains solenoid operated

2P19 - Disco switch-motor drives 6 or more 10 amp change
over micro switches supplied ready for mains
operation

2P20 - 20 metres extension lead, 2 core - ideal most Black and
Decker garden tools

2PZ1 - 10 watt amplifier, Mullard module reference 1173
— Motor driven switch 20 secs on or off after push

2P24 Cloctwork operated 12 hour switch 15A 250V with

2P25 - 1ooo watt flasher mains motor driven

2?28 - Counter resettable mains operated 4 digit
~ Goodmans Speaker 6 inch round Bohrn 12 watt

2P28 Drill Pump - always useful couples to any make
portable drill

2P29 - 24 position Yaxiey switch contacts rated 5A - - Va spindle

2P30 - 15 metres 6 way P or g wire

2P31 - 4 metres 98 way mlcmonmctmg wwe easy to strip to

use the cores separately

2P32 - Hol Wire amp meter — 4'2 round surface mounting —
old but working and definitely a bit of history

2P33 - 0-30 amp meter 2° round panel mounting with shunt ex
ministry equi

2P34 - Solenoid Air Valve mains operated

2P35 — Battery charger kit comprising mains transformer, full
wm12v rectifier and meter, suitable for charging 6v or

2P36 - 20 Amp meter, with shunt unused but ex-equipment

2P37 - O-m micro amp meter, 2° square flush mounting good

2P38-200 R.P.M. Geared Mains Motor 1" stack quite
I, definitely large enough to drive a rotating
aerial or a tumbler for polishing stones etc.
2P39 — Gear train size approx. 6'2" x 32", 2 brass pillars for
motor mounting (1.9" fixing centres), first wheel made
of fibre, 3 other steel and brass wheels. 80 turns of fibre
wheel give one turn of final drive shaft which is V4" dia.

rod
2P40 — 12 vot motor - can be fitted to 2P39 aearhoy e
KIT

ﬁ‘l.“phntzwpoa

'MORE BAKERS DOZEN £1 PARCELS

BD189-2 double pole 20 amp 250v flush mounting
switches — white

BD190-2 double pole 20 amp 250v surface mounting
switches with neon indicators —

BD191-6 B.C. lamp holder adaptors white

BD192-3 B.C. to 2 pin lamp holder adaptors

BD193-6 5 amp 3 pin flush brown

BD194-3 5 amp 3 pin ckets surface )
brown

BD195-5 B.C. o ded

BD196-1 in flex simmerstat 1or electric bllnket soldering
iron etc

BD197 -2 thermostats, spindle setting — adjustable range
for heaters ovens etc

BD198 -1 rod thermostat for water heater etc 11" rod

BD199 -1 mains d with p

BD200 -1 Iodtgrlwm:hp.d'onehphommc

BD201 -8 , with knobs, pcb or
vero moummg

BD202 -1 solenoid mains operated air valve 110v coil

BD203-2 8 push button switch banks 6 interlocking and
two independent locking less knobs or one with
knobs your choice

BD204 -1 3 push mains voltage switch with knobs

BD205-1 ultra small 12v rel 3A gold-plated contacts

normally open
BD206 - 20 motrnwohmeou off white
’?‘l vo'hqeﬂ.x 14.0075
Photomu iplier tube RCA 4555
Metal box approx. 72 x 42 x 12
Transistors type 2N3055
Electric clock mains driven, always right time —

not cased
Doubh Dv V2 amp mam transformer ideal for
Curly ¥ Core ludt for mobile telephones,
B0214-3 ‘scbminietire ioggle switch spdt
miniature siide swi with chrome dolly
Stereo preamp Mullard E!

: . or cheque . Orders BD217 - 100 nector Va st
80188~ 1 pladtc Box soping metal fron, size 160 x e 2020 1 s g, Mol o oo 80219100 B o7 3 comecr ?m"“m length
average depth 45mm orders accepted day or night. Heath -
BD189- 2 double pole 20 amp 250v flush mounting :mmmmmmsw 5.30, Mon to Fri, BD220-3 mgmmmmmumwxaox
— white Saturdey. 25mm matt black, four sided
FEBRUARY 1986 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 49



New Year's resolutions ... yes, | know
it's a bit late to be thinking about
them, but | hope more ATV operation is
high on your list - it is on mine (together
with the Morse)! | could do with a few
more activity report letters, too. You
know where to send them: either direct
to me QTHr, or care of the editor. That
said, let's get on with the news for this
month.

Recap from last time

| mentioned two new commercial
items, Icom’s IC-1271 23cm transceiver
and Tandy’s new multi-standard portable
TV. Examples of the transceiver are
starting to trickle into the country, so
Thanet Electronics tell me, although so
far they have only had two examples, one
for the workshop and one for the
showroom. Demand is expected to be
high, despite the price of £939. Ten watts
allmodes on 23/24cm is quite a prize, and
| am sure this will be engineered to
Icom’s usual high standards. Thanet will
not be bringing in the ATV adapter,
thankfully.

The little TV from Tandy is a cracker,
but it does not tune 70cm direct. You can
use a converter to channels 2 or 36
though, or no doubt you could tweak the
existing tuner. There is plenty of raom in
the case, so we may expect some video
in/out mods.

Repeater update

No news from the Stoke crowd, so
perhaps GB3UD has not made it on the
air yet. Let's hope they have success
soon. GB3TV on Dunstable Downs now
has ‘big ears’, in the form of a GaAsFET
receive preamplifier. And at Markfield,
GB3GV is having a complete refit. John
G3YQC is rebuilding the receiver and
transmitter of the Leicester ‘box’, which
should eliminate the minor difficulties
users have had up to now. A new aerial
system is also planned; at present an
Alford slot gives omnidirectional cover-
age,whichisnotnecessarilythe best use
of the output power. In the future the
watts will be concentrated by means of
broad-beam yagis in three major direc-
tions where the main activity is.

New video computer

Most people have heard of MSX
computers. The idea is excellent; stan-
dardisation at last of home computer
software. All MSX computers, regardless
of manufacturer, run the same Basic
programs so you can go straight out and
buy or swap them, without the hassle of
having to convert them into, say, Sinclair
or BBC Basic. To begin with the
Japanese manufacturers priced their
MSX machines too high, and they have
not really caught on here. Sur le
Continent, on the other hand, and in
Japan, they are really big business. All
this is by way of introduction.

For some time there have been
rumours of MSX computers which could
be connected direct into a home video
system to give special effects and
overlay captions and other graphics. At
last one of these machines has hit our

ON THE AIR

Andy Emmerson G8PTH puts you in the picture

shores, the Pioneer PX-7. If you like this
sort of thing you'll probably cream when
you read the three page colour folder
(get yours from Pioneer, 1-6 Field Way,
Greenford, Middx UB6 8U2).

The machine itself comprises an MSX
home computer (with separate keyboard
and built-in printer, data cassette and
joystick ports). Optional add-ons include
floppy disc drive, MSX program car-
tridges, MSX music keyboard and 32K
expansion RAM cartridge. To the compu-
ter you can connect TV, colour monitor,
RGB monitor, VCR, video camera, printer
and an audio system.

The capabilities are endless, and fall
into three main categories: video
effects, advanced graphics, and stereo
sound synthesiser. Apart from this it acts
as a normal home computer.

All the standard horizontal and vertical
wipes are there, plus exotic ones like dot
matrix and explosion. In addition you can
add computer-generated text to super-
impose titles and so on. The PX-7 will
lock to any video source, video cassette,
disc, camera or even broadcast, and the
computer graphics can be combined
with these in a number of ways.

For advanced graphics capabilities an
optional Video Art ROM cartridge and
graphics tablet can be plugged in. You
can sketch on the tablet with the stylus
provided and then fill in with 16 colours.
The graphics system includes automatic
generation of a range of circles, squares
and rectangles as well as pre-program-
med one-touch wipes. The effects sequ-
ences can be saved onto tape or floppy
disc for repeated use later.

The built-in stereo sound synthesiser
can make a three-note harmony over
eight octaves, which you can control with
Basic programs to produce your own
original audio-visual presentations. A
number of MSX music system cartridges
give an instant audio capability. You can
preview your work on headphones or
built-in speaker, then send to line to
record. Although not stated in the
literature, it looks as if you can mix the
synthesised sounds with pre-recorded
tapes or records.

All in all, the PX-7 sounds like an
extremely creative piece of equipment,

the full extent of which people will take a
long time to realise. Prices are not
stated, by the way, so you'll have to ask.
The tone of the literature indicates that
the machine is aimed at the amateur
rather than professional market, so |
hope it is affordable. The styling of the
hardware and the features repertoire
lead me to wonder, though!

Foreign tales

I try to avoid making this column
parochial, though this is to some extent
inevitable when the activity groups are
concentrated in particular areas. It is up
to you to write and complain if your area
is not covered! Two snippets which have
crossed my desk deserve mention. In
West Berlin the local district of the
German Amateur Radio Club (DARC) has
just established a 24cm TV beacon.
Apparently out of 1,600 radio amateurs in
Berlinjust15areinvolved in ATV. There's
a moral to be drawn there, but I'm not
sure what it is!

From France comes news of last year's
SITRA - Salon de I'Informatique et de la
Télévision Amateur. Held each autumn
in Poitiers, this is where all the French
amateurs interested in ATV, SSTV, TV-
DX, RTTY, packet radio and satellites
come together. There were 35 different
displays this time, with the ATV stand led
(as usual) by Marc Chamley F3YX. F1IGXY
was showing the new VHF Communica-
tions PAL colour pattern generator,
which | mentioned a few issues back.
Many French amateurs use PAL colour
on account of its easier production and
mixing.

On the slow-scan scene, Michel
Pelhatre F3ZZ gave an illustrated talk on
the various scanning systems used for -
SSTV since 1958, from long-persistence
tubes to 256x256 images from the space
shuttle. FIDJO and F6FJH demonstrated
a satellite TV system costing less than
£500 to construct.

934 news
In a recent article in Amateur Radio,

[Angus G30SS made a throw-away

remark that 934MHz would make an ideal
talkback band for ATV. Well, I'm ahead of
you Angus - | was already using 934 for
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this last year! Seriously, if you haven't
considered 934 yet | urge you to do so.
Clearly there are not that many ATVers
equipped for this band yet, but it would
give you a speech channel that does not
get as busy as two metres.

Propagation is very similar to 70
centimetres, given the higher gain
aerials which can be used at 32 cen-
timetres. | have also used 934MHz as a
useful propagation indicator: 934MHz is
often open when 70cm is, but with two
metres no different from normal.

Photos and finale

Last time | had no room for pictures,
butthis time we have abitmore space. So
here are the Solent Scientific products
reviewed last time, the UHF FM receiver
kit (£69.95) and the 1 watt 24cm transmit-
ter kit (£64.95). The receiveris the picture
with the TV tuner and the ‘spaghetti’. It
mounts conveniently in the lid of the
diecast box used to house the complete
converter and receiver assembly.

The transmitter is the PCB marked
TX23 in the lower right-hand corner. The

23cm oscillator is visible to the bottom
left: this leads into a buffer and then to
the amplifier stages proper. Note the
PCB striplines and the narrow printed
chokes in the collector lines. You will
also see the large number of rivets
soldered on both sides of the PCB: these
are essential for keeping ground induct-
ance to a minimum. Both products are
recommended; check out last month's
issue for more details.

That's it again: see you next time, and
keep those letters coming in. [REW]
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Traditionally October is the month for
greatly enhanced tropospheric
openings. Over the years DX-TV enthu-
siasts have found that the month usually
lives up to expectations, but 1985 was
exceptional. It must surely rate as one of
the most important and intense periods
for many years in the eyes of both TV
DXers and amateur TV enthusiasts.

The trop opening was a lengthy affair
with DX reception beginning on the 10th
and continuing until the 30th. All TV
bands were affected but the most
staggering results were gained in Band
Ill. We have had at least two reports of
Russian TV reception on channels R9
and R12, the latter channel's vision
frequency being 223.25MHz. Band Ill DX
from Czechoslovakia, Poland and even
the tiny island of Bornholm out in the
Baltic Sea was a reality for some!

Of course, such receptionisn'tentirely
new. Russia was received in the UK on
UHF some years ago, but it is extremely
rare and conditions have to be truly
exceptional to produce such reception.
Our sympathy goes to any DXer who
missed this tropospheric extravaganza -
you must either have sat there with
blinkers on or the set switched off!

Sporadic-E DX also had its moments
during October. The 15th produced a late
morning opening with a range of signals
which one would normally only associate
with the main sporadic-E season. The
low-power Austrian relay of ORF was
noted on channel E3 that day, along with
anew ltalian private TV transmitter with a
slight frequency deviation from channel
IA - it was a little LF. More about this
later.

To summarise, October was an impor-
tant milestone in DX-TV activity with
plenty to see and, more importantly, a
wide selection of DX to whetthe appetite
of any budding newcomer to the hobby.

New test cards

We mentioned in a recent issue of
Radio & Electronics Worldthat a new test
pattern had been logged around the
channel |A vision frequency. It was
assumed that it originated from the
pirate station of Nord Center Television
in northern Italy. Apparently it doesn't. A
DXer in Finland has kindly volunteered
some information. It would appear that a
new ltalian private transmitter has been
established on this channel. Unfortu-
nately its exact location isn't yet known,
but it has been received in Finland on
several occasions during the latter part
of the sporadic-E season.

The test pattern resembles the familiar
Fu3K, but there are one or two differ-
ences. The identification reads ‘RADIO-
TELE-UNO'. A similar test card was
featured in the April 1983 issue of R&EW.
Our thanks to Jukka Kotovirta of Espoo,
Finland for supplying this information.

On October 15th at 1252GMT, Mark
Dent of Leeds saw a new Spanish test
card on channel E3 carrying the iden-
tification 'VALENCIA' together with the
date. Several changes have taken place
during the past season with Spanish
regional test patterns, and it's a real

X-TV
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EEPORTS

Compiled by Keith Hamer and Garry Smith

battle to keep up to date with the latest
versions!

Were any enthusiastic DXers tuned in
tochannel E25at0310GMT on the 14th? A
colour bar test pattern with the lower
portion in red was unearthed. It featured
the identification ‘REF'. The aerial direc-
tion and signal strength suggests that
Yorkshire Television was radiating this
pattern from the Belmont transmitter
near Louth in Lincolnshire. Can anyone
shed further light on this mystery?

Did you spot it?

Last month we mentioned John Bray's
Hessischer Rundfunk test card recep-
tion as having emanated from the
channel E7 outlet at Brotjackl-
riegel. Of course this was a deliberate
mistake (!); the transmitter was in fact
Hoher Meissner. Brotjacklriegel radi-
ates the 1st network programme from
Bayerischer Rundfunk.

Reception reports

Taking a holiday in some far away
location creates the opportunity to
sample exotic DX, providing one has
access toa TV set of course. Tony Privett
of Basingstoke recently visited Lanza-
rote in the Canary Islands, suitably
armed with asmall 2-inch Sanyo receiver
in the hope of receiving some good
reception out of Africa. The villainwhich
he stayed was supposedly wired for both
VHF and UHF reception, but upon closer
inspection of the inside of the aerial
outlet box he found it to be VHF only.

To add to his problems the sockets
were of the phono variety. Fortunately a
cork from a wine bottle allowed him to
jam the cable into the socket (remember
this dodge if you ever visit Lanzarote)
until he found the correct type of plug
amongst a whole heap of electrical bits
in the basement of the only shop in the
village. It sometimes makes you wonder
if it's all worthwhile. Anyway, after much
fiddling Tony managed to obtain pictures
from RTVE-1 and RTM (Morocco) in
Bands | and Ill. The RTVE-2service could
only be received at UHF out on the patio
using the set’'s own aerial.

Back in the UK Tony reports some
impressive DX, especially from Denmark
which, he says, is usually conspicuous by
its absence. His best catches were East
Germany (DDR:F1) on channel E8, which
was identified by the test card on the
28th, Norway on E9and E11 (from Lyngdal

and Halden respectively) and West
Germany on E8 from Hannover radiating
NDR-1 programmes.

Several instances of DX in Band |
occurred. ORF from Austria came
through on the 15th shortly after 1300 on
channels E2a and E4, while on R1 and R2
a Russian news programme was being
broadcast by TSS. Other Band | DX
during the month included West Ger-
many on E2 and Yugoslavia on E3.

Simon Hamer of Powys found DX-TV
conditions at his valley location pretty
lousy on the 27th. Not to be outdone he
took his portable gear to the summit of
one of the local hills. It was extremely
cold with thick fog all around. However, it
was all worthwhile and very rewarding
with Denmark (DR) being received on
channels E5, E6, E7, E8 and E10. A variety
of programmes were seen during the
afternoon, starting with tennis at 1445,
then ‘OBS’ at 1600 (this appeared to be a
public announcement service), followed
by a ‘SONDAG-TV' caption.

Then the inevitable happened. Did his
car battery run flat perhaps? Did the TV
pack in? No, ‘Dynasty’ came on with
subtitles and, surprisingly, a warning
about abnormal atmospheric interfer-
ence. The caption read: 'ATMOSFARIK
KRAEFTIG | HELE LANDET', which
roughly translated meant that reception
was likely to be fairly rotten throughout
the whole of Denmark!

According to Simon's letter, ‘the
DDR:F1 service from East Germany
violated New Radnor airspace and
goose-stepped in on E11. The news
programme  ‘AKTUELLE KAMERA'
appeared at 1600 with an item about
South Africa. Norwegian signals were
well to the fore on channels E5, E6, E7, E8
and E9, with an English subtitled film and
a documentary about West Beirut. Prog-
rammes from West German TV were
available on E8, E9 and E10 with a
German film, followed by the ARD ‘1’ logo
at 1500. By rotating his Band Ill array,
Simon could pick up as many as three
different countries on the same channel.

Details of other programmes noted
that afternoon may help some enthu-
siasts solve a few mysteries. A ‘Daffy
Duck’ cartoon was logged on E8 and E11
from RTBF1 (Belgium), ‘Bring 'em Back
Alive' (a feature film) was shown by BRT-
1 (Belgium) at 1515, and a ‘SEHEN’
caption on channel E47 from the West
German service of ARD/WDR Ill was
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seen at 1500. RTE-1 (channels IF and IH)
and RTE-2 (channels Il and IJ) were in
evidence from the opposite direction to
Europe, namely from Eire. Various UHF
transmitters in France were noted by
Simon, some being co-channel with West
Germany's 2nd network, ZDF.

Gled ny or!

The tropospheric opening improved
Simon’s knowledge of Norwegian and
Danish. He found it interesting to hear
English film sound-tracks and read the
subtitles. The Norwegian subtitling is
slightly larger than that used by Danish
TV so this could help identification
during busy openings, especially as the
two languages seem very similar to the
uninitiated!

lain Menzies (Aberdeen) has advised
that DX on October 12th and 13th was
completely void of any tropospheric
activity, despite news from the RSGB
thatthat particular weekend was the best
experienced inthe UK duringthe lastten
years. Well, it was everywhere else apart
from Aberdeen! Fortunately several
Scandinavian stations made an appear-
ance on the 17th, with the Danish UHF
outlet on channel E51 (22kW) being the
most ‘exotic’.

Philip Heaney (Norwich) took advan-
tage of the improved tropospheric
conditions. Using a D-100 DX-TV conver-
ter feedingamonochrome UHF portable,
in conjunction with a Triax MTH-13 array

for Band Il and twin Triax BB grids for
UHF, he succeeded in receiving signals
from at least eight European countries.
On October 13th RTE from Eire appeared
on channels ID, IG, IF and |l. West
Germany's 2nd network (ZDF) was pre-
sent on UHF.

Further stationsin West Germany were
noted the following day, including Saar-
landischer Rundfunk on channel E42
from Saarbriicken, SWF on E39, E25, E9
and E10, NDR on E40, and HR-10on E7 and
E8. Luxembourg (RTL+) was in evidence
on channel E7. The 24th was packed with
Scandinavian signals, including
Denmark (DR) on ES5, E6, E7, E8 and E10
with the PM5534 test card at 0800,
Sweden (SR/SVT) on E7, E8, E9, E11
(PM5534 test card at around 0830), E22,
E24, E26, E27, E41, E43 (test card at 1345)
and Norwegian transmissions from NRK
on channels ES (Stord), E7 (Hovdefjell),
E8 (Bokn), E9 (Lyngdal) and E11 (Halden).

Perhaps the most impressive DX for
Philip occurred on the 25th when the
slightly modified PM5544 test card
appeared from TVP in Poland on chan-
nels R8 (from Katowice or Bialystok) and
R10 (Gdansk). Reception on R8 was much
weaker than that experienced on R10.
Taking into account the direction in
which his aerial was directed, Philip
reckons that signals could well have
originated from Bialystok. If sq this is a
distance of some 950 miles and is by far
his best ever DX via the trops.

Mark Dent and Kevin Jackson have
both sent mammoth logs which reflect
the amazing conditions experienced
throughout the TV bands in Leeds during
October. Sporadic-E activity was noted
during the late morning of the 15th, with
most European countries making an
appearance in the space of 2 hours.

Mark’s log

Mark's log for the 15th is as follows:
SRG-1 (Switzerland) on channel E2 with
the FuBK test card carrying the iden-
tification ‘'+PTT SRG 1’ at 1113; TSS
(Russia) on R1and R2 with the electronic
colour test pattern showing the iden-
tification 'UT 1985 at the top. Reception
was at 1114; RAI (Italy) on |IA and IB with
programmes at 1117; CST (Czechoslova-
kia) on R2 displaying the ‘RS-KH' test
card at 1122; an unidentified Italian
private station on channel |A was noted
showing pages of text; TVP (Poland) on
R1with the dark background PM5544 test
card at 1133 without identification; BR-1
(Bayerischer Rundfunk, West Germany)
on E2 with programmes; JRT (Yugosla-
via) with programmes at 1137 on channel
E4; TVP on R2 with the PM5544 at 1142;
JRT on E3 with the PM5544 at 1150
carrying the inscription 'JRT RTV-LJNA';
TVE (Spain) E3 radiating a new test
pattern with the ident 'VALENCIA' plus
the date.

Programmes from TVE-1 were noted at
1253 on channel E4; SR/SVT (Sweden) E2

DX-TV PHOTO FILE ¢ DX-TV PHOTO FILE ¢ DX-TV

FuBK electronic test card radiated by Kanal 2 in
Denmark

Test card broadcast by the 2nd TV network in
Sweden

Test card used by the Danish regional service
‘Weekend TV'

Interval caption used by the TV service in Saudi

Arabia

PM5534 test card of the state-owned TV network
in Denmark

Bahrain TV announcer with ident (pics Michael
Summers Larsen & Fred Pilkington)
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DX-TV RECEPTION REPORTS

with the 'TV 1 SVERIGE' PM5534 at 1316;
ORF (Austria) on E2a and the 100W E3
relay with the 'ORF FS1' PM5544 test
pattern at 1334.

Impressive trops

Mark was very impressed with the
tropospheric opening experienced for
most of the month. The 12th brought in
Switzerland on channel E7 relaying the
German-language programmes from
Santis. On October 13th the bands were
full of very strong signals from France
with various test cards. Despite not
having video switching facilities he
could still decipher most of the inscrip-
tions. Towards the end of the month,
reception from Denmark, Norway and
Sweden predominated with signal paths
in excess of 1000km. The new Danish
UHF transmitter on channel E51 was
seen, albeit rather weak.

The most impressive DX was logged on
the 26th when three Polish Band Il
outlets appeared with programmes and
were subsequently identified by the ‘dt’
news caption. The transmitters were
Koszalin (channel R8), Gdansk (R10) and
Szczecin (R12). Even further afield a
Russian Band |lIl transmission was
resolved on R12. It is thought to have
originated from Kalingrad.

Kevin also saw the Polish and Russian
DX in Band |ll. An added bonus was a
Russian signal on R9 which is thought to
have come from Kaunas in Lithuania. He
has commented that the Polish recep-
tion on R8 lasted some 4'2 hours at fair
strength. The 26th brought in a few
surprises for Kevin, with all three main
Danish E5 transmitters being resolved
including the 10kW outlet on the island of
Bornholm. Closer to home, his log
includes Switzerland on E12 from the
Niederhorn transmitter with SRG prog-
rammes on the 13th, and a couple of 525-
line UHF signals from AFRTS in Belgium
on channel E34 ( 'SHAPE’'). AFRTS were
also noted on E71 from the base in the
Netherlands. Kevin's reception reports
for October were so extensive that they
easily filled 16 sheets of A4 paper. It was
obviously a good month for DX-TV in
Leeds!

Very active

William Maries (Studley, Warwick-
shire) has again been very active with
DX-TV, thanks to the trops during
October. Perhaps the best day for
William was the 24th. NOS-1 appeared
during the morning with schools prog-
rammes on channels E4, E6 and E39. The
Belgian French-language service of

RTBF-1 was notec on E8 with the PM5544
test card. BRT-1 (Belgian Flemish-lan-
guage network) was received later in the
day on channel E10. Unscrambled prog-
rammes from the French service ‘Canal
Plus'were in evidence at 12150on channel
L9, while on E6, E8 and E10 the Danmarks
Radio PM5534 test pattern made an
appearance.

On channel E7 a crosshatch pattern
was noted from DR. Also received on the
24th via enhanced trops were SR/SVT-1
(E8), ZDF (E35 and E37) from West
Germany plus ARD with programmes
during the evening on E9 and E10.

Service information
West Germany: There are some new
identifications used on various FuBK
test cards. Hamburg includes the
inscription ‘LF-HH’, Schleswig-Holstein
uses ‘NDR-KIEL' (channels E4, ES5, E10
and E28) and Niedersachsen transmits
‘NDR-1 HANNOVER'. The WDR-3 outlet
at Dusseldorf on channel E39 radiates
‘DSSD KAN 39'.
Czechoslovakia: The FuBK test card
broadcast by CST-2 uses a new iden-
tification, namely ‘ODK 2'.

This month's service information was
kindly supplied by Rijn Muntjewerff of
Beemster in the Netherlands.
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SHORT WAVE /~
NEWS FOR DX
LISTENERS

By Frank A Baldwin

All times in GMT, bold figures indicate the frequency in kHz

{

COntinuing with the review
of ‘middle-ground’ Asian
stations on the 60 metre band
(4750 to 5060), commenced in
the previous issue of this
journal, the attention of read-
ers is now focused on trans-
missions emanating from
Pakistan and Sri Lanka.

Pakistan

The Pakistan Broadcasting
Corporation operates a Home
and Regional Service on the
60 metre band, the former
being radiated from Rawal-
pindi on 5010 nominal, Regio-
nal Service programmes
being featured by Islamabad,
Karachi, Peshawar and
Quetta. Some of these trans-
mitters are frequently heard
here in the UK during our
autumn, winter and early
spring months and reported
to DXer organisations.

Progressing from the low to
the high end of the 60 metre
band, we start by bringing to
mind PBC Islamabad on 4775.
This 100kW transmitter relays
Peshawar from 1300 to 1600.
Islamabad is often heard but
the frequency can vary on
occasion from 4733 up to
- 4778.

PBC Karachi on 4815 radi-
ates the Regional Service
from 0230 to 0600 and from
1400 to 1900 with a power of
10kW. This one features in my
log fairly often.

The PBC Regional Service
station at Quetta may be
heard on 4879, at which point
on the dial it operates from
0045 to 0400 (Friday until 0345)
and from 1100 to 1600, with a
power of 10kW. The frequency
can vary slightly from that
shown, Quetta not often
being featured in the SWL
press.

More often logged here in
the UK and Western Europe is
the PBC transmitter at Pesha-
war, which can be found on
4950. It radiates the Regional
Service from 1300 to 1345 and
from 1400 to 1500. The Foreign
Service in Dari is broadcast
from 1600 to 1800. The power
is 10kW.

Probably the Pakistan sta-
tion most often reported on
the band is PBC Rawalpindi,
transmitting the Home Ser-
vice on 5010. It is scheduled
on the air from 0045 to 0400
and from 1500 to 1800 with a
power of 10kW. As with some
other Pakistan transmitters,
the frequency can vary from
the nominal.

A somewhat complicated
schedule is applicable to PBC
Islamabad radiating the
Regional Service on a vari-
able 5060. At 10kW, it signs on
at 0045 (at 0130 from Novem-
ber to March and during
Ramadan) to 0230 (to 0210
during September and Octo-
ber); from 1400 during
September and October
(from 1630 from November to
February); and from 1600 dur-
ing the remaining periods. It
closes this latter transmis-
sion at 1800 all year.

Azad (Free) Kashmir Radio
operates around 4790.5 at
10kW, opening at a variable
1400 and signing off with a
seemingly interminable
choral NA (National Anthem)
around 1805. This transmitter
is reported to be located in
Trarkhel, Pakistan. In com-
mon with other DXers, the
writer has been unable to find
the precise location of Trar-
khel. As far as can be deter-
mined, this is Islamabad iden-
tifying as Trarkhel, featuring
programmes in Urdu and
Kashmiri.

Sri Lanka

The Sri Lanka Broadcasting
Corporation operates aHome
Service on the band but these
programmes are not heard all
that well here in the UK. From
time to time the signals from
Sri Lanka, the ancient Tapro-
bane, do come through a
readable signal strengths,
this applying particularly to
the 4902 channel — but more
about this channel later.

SLBC Colombo, with a
transmitter at Ekala, on 4870
broadcasts the Commercial
Service in Sinhala from 0000
to 1730 at 10kW. This one

is only occasionally logged in
the UK.

On 4902 is that 10kW Sri
Lankan transmitter most
often heard by the writer.
Colombo on this channel
radiates the Home Service 1
in Sinhala from 0000 to 0230
(Saturday and Sunday until
0630) and from 1030to 1730. On
full moon days there is a
Special All Night Service
from 1730 to 2400 and it is
during this period that most of
the loggings are made - listen
for the continuous chanting
of the Buddhist monks from
around 1630 to 1900 or so.
Buddhism was introduced
into Taprobane during the 3rd
century BC.

SLBC Colombo on 4940 is
seldom heard but at 10kW it
features the Commercial Ser-
vice in English from 0030 to
0430 and from 0730 to 0830
(Saturday and Sunday until
1730), Monday to Friday from
1100 to 1730. It is a great pity
that this one is co-channel
with some USSR transmitters
which effectively block the
signals from Sri Lanka.

On 4960 the 10kW Colombo
transmitter radiates the Com-
mercial Service in Tamil from
1400 to 1730 and the Home
Service 2in Tamil from 0000 to
0300 and from 1130 to 1400.

The 4968 channel of SLBC
Colombo has the Home Ser-
vice 2 in Tamil from 0000 to
0300 and from 1130 to 1400 with
the Commercial Service from
1400 to 1730. There is an
Educational Service in Tamil
from 1120 to 1400 on Saturday
and Sunday. At 10kW, this one
israrely heard here in the UK.

SLBC Colombo on 5020 is
scheduled with the Home
Service 1in Tamil from 0000 to
0300 and with the Commercial
Service in Tamil from 1400 to
1730. The power is 10kW and it
is seldom heard in Western
Europe or the UK.

The intention here is to
provide sufficient informa-
tion to enable those inter-
ested to obtain similar

results. Listed in this secfion
are those thought to be worth
emulating.

Angola

Emissor Regional da Huilla
on 4820 at 2258, OM
announcements in Portu-
guese, the National Anthem
and off at 2300. This one is
best heard after co-channel
Radio Botswana signs off at
2100. Beware, however - the
latter sometimes continues
until 2300. ER da Huilla has
obviously extended its trans-
mitting period, being listed
on the air from 0400 to 1700,
but is now closing, as
indicated above, at 2300. The
power is 25kW.

Radio Nacional de Angola,
Luanda on a measured 4935.4
at 2144, OM with Afro pop
songs in Portuguese. The
schedule is unknown to the
writer but ER de Angola on
this channel .has been
reported around 0330 and
past 2200. The power is
thought to be 10kW.

Ascension Island

BBC Atlantic Relay on 9600
at 0325, OM with a review of
African affairs in a prog-
ramme of the English lan-
guage World Service, this
particular transmission being
timed from 0300 to 0430 and
directed to East Africa.

Cameroon

Garoua on 5010 at 0531, OM
with a newscast of local and
then world events followed by
the station identification, all
in English. Into French at
0540. The Home Service is on
this channel from 0425 to 0800
(Saturday and Sunday until
0700) and from 1645 to 2200 at
100kW.

Djibouti Republic

Djibouti on 4780 at 0337, YL
with a song, some local-style
music then OM with a talk in
Somali. The National Service
is on the air from 0300 to 0800
(Friday from 0500 to 0900) and
from 0900 to 1900 with a power
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of 20kW. The Somali prog-
ramme during this schedule
is from 0300 to 0430, from 1100
to 1300 and from 1600 to 1730.

Mali
Bamako on 4783 at 0612,
quotations from the Holy

Quran. Also heard in parallel
on 4835 at 0615, OM with
announcements, YLs with
songs complete with a drum
backing.

Mozambique

Radio Mozambique,
Maputo on 4733 at 1922, OM
with a talk in Portuguese,
some light music Palm Court
style then OM with the station
identification after  four
chimes at 2030.

South Africa

RSA Johannesburg on
15220 at 0724, YL with a talk
about local art galleries dur-
ing an English presentaion
for Gambia, Ghana, Malawi,
Nigeria, Sierra Leone, Zam-
bia and Zimbabwe, timed
from 0630 to 0730.

Deutsche-Welle, Cologne
Relay, Antigua on 9690 at 0944,
YL with a talk in the German
programme for Australia,
New Zealand, Japan, East
Asia from 0800 to 1000.

WYFR Family Radio,
Okeechobee, Florida, USA on
17845 at 1853, OM with a
religious programme in Eng-
lish. Transmissions on this
frequency are beamed to
Europe in various languages
from 1545 to 2045.

Ecuador

Radio Rio  Amazonas,
Macuma on 4870 at 0353, OM
with announcements in Span-
ish, OM with a song complete
with marimba backing then
off at 0410 without the Nat-
ional Anthem. At 5kW, this
one is on the air from 1000 to
around 0400.

Radio Quito, Quito on
4920.5 at 0417, OM with a talk
in Spanish all about European
politics. Part of the Red
Informativa Nacional Net-
work, R Quito operates from
1000 to 0500 with a power of
5kW.

HCJB Quito on 6215 at 0258,
anthem, OM with the station

identification and a prog-
ramme in Russian which was
not jammed - oh dear! Also
logged on this channel at
0700, pips time-check, OM
station identification and
then the English programmed
DX Party Line directed to the
South Pacific (announced).

Netherlands Antilles
Bonaire (Radio Nederlands
Relay) on 9590 at 0330, pips
time-check, YL with the sta-
tion identification and Span-
ish transmission for North
and Central America, sche-
duled from 0330 to 0425.

RARCOERIR | | RSN
Bangladesh

Dhaka on 4895 at 1546, YL
and OM with a newscast in
English, OM with the station
identification. The power and
schedule are not known at the
time of writing.

China

Yunnan PBS, Kunming on
4760 at 1535, OM with a song
then YL with announcements
during a Home Service prog-
ramme. The language used is
Chinese and the schedule is
from 2150 to 0100, from 0250 to
0600 and from 1015 to 1600 with
a power of 50kW.

Radio Beijing on 5880 at
1551, YL with announcements
then YL with a song in
Chinese. The Home Service 1
is entirely in Chinese except
for an English language les-
son from 1430 to 1500. The
schedule on this frequency is
from 2000 to 0100 and from
1100 to 1730. This one is
seldom reported and was
logged while searching for
RRI Pekanbaru, which oper-
ates around 5881 but some-
times on 5886 — no doubt to
the consternation of its regu-
lar listeners.

India

AIR Gauhati on 3235 at 1555,
YLs with a discussion in
vernacular; AIR Delhi on 3365
at 1552, OM with a talk in
English; AIR Calcutta on 4820
at 1540, OM with a song, local-
style music; AIR Delhion 4860
at 1543, YL with the news in
English; and AIR Madras on
4960 at 1548, OM withasongin
Hindi.

Pakistan
Azad Kashmir (Free Kash-
mir) on 4790 at 1530, OM with a

song in, presumably, Kash-
miri. This, as previously men-
tioned, is thought to be Isla-
mabad identifying as ‘Trar-
khel’and scheduled on the air
from 1400 to around 1800.

Karachi on 4815 at 1955, OM
with quotations from the Holy
Quran, choral rendition of the
National Anthem and off at
1900.

Islamabad on a measured
5103.7 at 1517, OM with a talk
in avernacular. Schedule and
power unknown.

Singapore

Radio Singapore on 5052 at
1554, OM with a pop song in
English. The Home Service in
English is on this channel
from 2200 to 0100 and from
1000 to 1605 at 10kW.

Indonesia

RRI Padang on 4002 at 1605,
OM with a newscast in
Indonesian. Padang is on the
air from 2300 to 0100 and from
0945 to 1700 with a power of
10kW.

RRI Ujung Pandang on
4719.3 at 1531, YL with songs
in Indonesian complete with
piano backing then YL with
announcements. The power
is 50kW and the schedule is
from 0800 to 1600, but the
latter can vary to 1520.

Malaysia

Kuala Lumpur on 15295 at
1535, OM with quotations from
the Holy Quran during an
Arabic  transmission for
South-East Asia, timed from
1530 to 1700.

Iran

Teheran on 9022 at 1931, YL
with announcements then
OM with the station iden-
tification at the start of the
English programme for North
Africa, North America and
Europe, scheduled from 1930
to 2030.

Iraq

Baghdad on 13700 at 1948,
YL with a talk in Arabic
followed by some local-style
music in the Home Service
Voice of the Masses prog-
ramme which may be heard
on this channel from 1400 to
2200.

Yemen (North)
San'a on 9780 at 0320, OM

with a talk in Arabic, also
logged in parallel on 4853.

Lo SEUROPE |
Bulgaria

Radio Stolnik on 7670 at
2017, YL with a ballad then OM
with announcements, all in
Programme 1 (Khorizont),
timed here from 0400 to 2030.

USSR

Moscow on 9850 at 0810,
clock ticking, YL with station
identification in Russian then
news from Tass at dictation
speed for internal centres.
Also logged in parallel on
5780, 6770, 7340, 7420, 9730
and 9850.

AR
Marianas

KYOI! Saipan on 11900 at
1001, OM with station iden-
tification and announce-
ments in  English, YL
Japanese. Address for
reports given as 1001 Bishop
Street, Honolulu, Hawaii
96813, USA.

KYOI Saipan on 15190 at
0955, pops, OM announce-
ments and station identifica-
tion in English, YL in
Japanese. Off at 1000 to
commence transmission on
11900 (announced).

Guam

KTWR Agana on 9820 at
1506, YL and OM with a talk in
Japanese, YL with songs then
OM with a religious talk for
South-East Asia and India.
Programmes in various lan-
guages are on this frequency
from 1245 to 1600.

Reykjavik, Iceland on 9958
at 1902, OM with a talk in
Icelandic to Northern Europe,
the transmission being USB
and timed from 1855 to 1945.

Omdurman, Sudan on a
measured 5038.8 at 2130, OMs
with a discussion in Arabic,
some local-style music and
songs in a Voice of the
Sudanese Nation programme
to Ethiopia and Somalia, 1600
to 2200. The power is 20kW.

RRI Sibolga, Indonesia on
5256 at 1550, YL with songs in
Indonesian, OM with some
announcements. The sche-
dule of this 1TkW transmitter is
from 2300 to 0100 and from
1000 to around 1700.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

FEBRUARY 1986



NEXT ISSUE

Radio&
Electronics
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VARIAC POWER SUPPLY
Dr Kiam-Laine extols the virtues of the auto-transformer, a
beast little understood by radio amateurs

DRAGON MORSE TUTOR

Just to prove that it’s not all Spectrums and Beebs, Peter Rouse

presents a useful little program for the Dragon 32 or 64
PLUS ALL THE USUAL FEATURES!

On sale 13 February

To be sure of your copy, why not take out a subscription?
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\ gl This month we feature some fantastic
bargains. Our mmm of

panding, slong with

new lines in Video heads and power

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

ALL BARGAIN ITEMS INCLUDE VAT & POST

LED DISPLAY DIGITAL
ELECTRONIC CLOCK

Electronic clock module with MOS LSI circuit, 4-digit 0.5" LED
display, power supply and other components on a single PCB. Only
needs a transformer and switches to construct a complete
pretested digital clock/timer for many applications. Suitable for 50
or 80 Hz mains Direct ( LED drive
eliminates RF interference. \
Supplied compl with 240v mains transformer and wirin
diagram/data. Order as SOL144 Alarm Clock Module t‘.lz

UGUID CRYSTAL DISPLAY WATCH MODULE
With LCD display. 2 pieces of Polarising material, backlight diffuser
micro lamp, precision crystal, trimmer, battery contacts and open

microcircuit. Untested "~ Stort1
PLESSEY MANS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 15A Our

Price, brand new only £2.27

Same item, store soiled. only £1.61
10W POWER AMPLIFIER MODULE

Mullard LP1173 Amplifier module. Needs 24v DC Supply to give 10 .

watts into 4 ohm speaker. Size 112x70x29mm. Complete with heat

sink - Only £2.40 complete with Data

ALPS FF317U FM FRONT END
Beautiful, precision made High Quality variable capacitor tuned FM
Front End with Dual-gate MosFet. Covers full FM range of 87 to
109MHz. 12v supply OMLY £8.18 Circuit if required 35p

Miniature PCB with 10.7MHz ceramic filters, 2-transformer ratio
detector. AX010 noise suppression IC and TCA4500A advanced
stereo decoder IC. Only needs front end to make FM tuner or car
radio. Complete with circuit. Incredible valueat..... Onily £1.99

TOP LOADING STEREO CASSETTE MODULES

Limited Quantity of brand new Stereo cassefte units, as used in hili music
centres etc. All have auto stop

Deck 8888. R/P circuits, 12v DC motor, 3-digit counter. £29.32

Deck 811C. As above but with Dolby noise reduction. Fully

wired with twin VU meter, level controls, pilot lights and D;P;
t £44.

Deck type Deck mechanism only as used in both above
produced by one of Japan's top manufacturers. Fitted high quality
stereo R/P head and Ferrite erase. 12v DC electronically governed
motor £11.27
Cassette Door 10 fit any above £4.02

111D éompleta module with record and play
electronics, 3-digit counter. AC drive motor and cassette dao:r“ 73

COMPLETE STEREO TUNER MODULE
3 Band LW/MW/FM Stereo Tuner fully assembled on PCB
165x85mm. Supplied with Ferrite Rod Aerial, stereo LED and band
switch fully wired. 12v DC Supply. TUS60- Tuner ... Price Only £7.99
Drive accessories with 2 knobs, tuning drum, window and scale

Special price for both items bought together .70

CLOCI/TIMERFREQUENCY/METER PARTS
Special offer of the fabulous MSM5524 clock. timer and frequency
meter c"'ﬁ MSL2318 prescaler chip and 6LT09 5-Digit fluorescent
display. These are the 3 primary components for a complete timin:
and frequency display system covering the long, medium, short an
FM wavebands. Total cost of these parts is normally over £25. OUR
SPECIAL OFFERPRICE ONLY £13.88

INF230 Data on MSM5524 and MSL2318 709

INF260 lication Circuit ﬁ*

Crystal BKHz £2.1
MFRA-RED SENSOR GARAGE DOORS

Specially du-gr‘ed to be easily fitted tq most garage doors by

simply drilling a 2" hole. Body length is 14" and the device is end
sensitive. a ym length of twin screened lead is ready fitted
Easily adapted for many other remote control applications.
Order as SOL 146 IR Photocell

Suitable IR emitting LED (SOL147) 88p

MAKS WITH SOLENOID
“OFF”
As used on remote controlled TVs this switch has the normal 2 mains
poles plus an luxllmg‘pole for the 12v solenoid supply. Suitableas a

replacement part in Decca 100 series sets or for .nEvemma control
application. Normal price £3.70. OUR SPECIAL OFFERPRICE £1.50

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

e ‘

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore performance
to better than new! Standard mountings make fitting easy and
our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actual importers which means you get the benefit of lower
prices for prime parts. Compare us with other supplers and see!
The following is a list of our most popular heads, all are suitable
for use on Dolby machines and are ex-stock
HC20 Permalioy Sterec Head. This is the standard head fitted as
original equipment on most decks €51
High Beta Permalloy Head. A hard-wearing, higher pe
formance head with metal capability £8.06
HS16 Sendust Alloy Super Head. the best head we can find
Longer life than Permalloy. higher output than Ferrite. fantastic
frequency response
HQS51 4-Track Head for auto-reverse or quadrophonic use. Full
specification record and playback head ’ v 08713
Please consult our list for technical data on these and other
Special Purpose Heads.
MA481 Latest version Double Mono (2/2) Record/Play head.

Replaces R484 £8.90
SM166 Standard Mounting 2/2 Erase head. Compatibie with
above or HQ551 4 Track head £5.90
H524 Standard Erase Head. Sem: double gap, high effi-
ciency £1.50
H561 Metal Tape Erase Head. Full double gap £4.90

HART TRIPLE-PURPOSE TEST
CASSETTETC1

One inexpensive test cassette enables you 1o set up VU level
head azmuth and tape speed Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage

Tape Head De-magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback

Curved Pole Type for inaccessible heads £4.85

Send for your tree copy of our LISTS Overseas please send 2
IRCs to cover surface Post or 5 IRCs for Awrmail

Pleace add part cost of post. packing and insurance as follows:

INLAND OVERSEAS
8vdcn upto£10 - S0p  Please send sutficient 10 cover
rders £10 to £49 - €1 ’
Orders over £50 - £1.50 Surface or Air Post as
required

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

24hr SALES LINE
(0691) 652894

ALL PRICES EXCLUDE VAT ‘
UNLESS STATED

-
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by Steve Whitt

Welcome to yet another MW-DX
column with 1986 well and truly
upon us - a year in which we will be
approaching the forthcoming sunspot
minimum and observing what could
potentially be the best MW conditions for
many years. Perhaps you have resolved
to make 1986 the year for a new aerial
system, or even a new receiver; well this
month we will continue to look at aerials
for MW-DX, moving on to more advanced
aerials such as loops and Beverages.

The Beverage

The Beverage aerial (named after its
inventor) is the true long wire aerial,
since for correct operation it needs to be
electrically in excess of one wavelength
long, ie over 1000 feet for good MW
performance. In fact the longer the wire,
the more directional the aerial becomes
and the greater the signal pick-up.

A Beverage can operate in two modes;
either in a bidirectional configuration
(Figure 1) or as aunidirectional antenna
(Figure 2).In both cases currents are
induced in the wire by electromagnetic
waves, these currents travelling in both
directions along its length, but in the
bidirectional configuration the energy
received from the wave propagating
away from the receiver is reflected back
to the receiver at the unterminated end
of the wire, whereas in the unidirectional
mode of operation this travelling wave is
absorbed by the terminating resistor and

not returned to the receiver. In both
cases, however, induced currents flow-
ing towards the receiver will be detected
by the receiver. .

To erect a Beverage aerial you need to
putup over 1000 feet of wire in as straight
a line as possible mounted about 3-5
metres above a relatively flat ground
surface. The aerial should of course
point in the direction of the great circle
towards the target reception area.

To support the wire telegraph poles
would be ideal, but in practice trees or
fence posts can be used to good effect;
just ensure that the aerial wire is
insulated from its supports. If you prefer
the unidirectional arrangement, the
aerial needs to be terminated at the
distant end by a non-inductive (ie
carbon) resistor of about 500-700 ohms
rated at over 1 watt. It is interesting to
note that the Beverage does not rely on
good earth conductivity for its perform-
ance and will often operate best over
rocky or sandy soils.

The Beverage is ideal for the DIY
experimenter since most of its para-
meters are fairly uncritical, and even if it
does not perform as well as possible itis
nevertheless certain to provide better
DX than almost any other MW aerial.

MW loop aerials

Although the Beverage will leave loop
aerials standingin the DX stakes, ithas to
be recognised that for most DXers space

is atapremium and an indoor aerial is far
more practical. In its favour, the loop
aerial is highly directional, frequency
selective, and of course portable.

In its most basic form (illustrated last
month) a loop comprises a coil or wire of
fairly large proportions tuned to reso-
nance at the frequency of interest by a
parallel capacitor. Many designs of
various shapes and sizes have appeared
in radio magazines, as well as a number
of enhancements designed to improve
reception further.

Frequency selectivity

One of the key parameters of a loop is
its frequency selectivity, ie its ability to
reject interfering signals on adjacent
frequencies. This is governed by its Q
(‘quality’) factor, which is in turn influ-
enced by its construction and design as
well as the means by which signals are
coupled from the aerial into the receiver.
A high Q factor can be obtained by
minimising resistive losses in the loop
winding (use the thickest possible multi-
stranded Litz wire), and by minimising
electrical loading of the loop (use a very
high input impedance buffer amplifier).

Good design will normally limit the
maximum Q to about 300-500, but loop
designs have appeared that allow full
control over the Q (up to around 1000) by
cleverly applying small amounts of
positive (or regenerative) feedback.

One loop parameter that is often
overlooked is that of strong signal
handling. The signal coupling between
aerial and receiver is often affected by
an inductive link (Figure 3) or by
introducing a high impedance buffer
amplifier (Figure 4). Use of the former
method usually impairs the Q factor and
the directional properties of the loop.
The latter method, however, can often
result in poor behaviour in the presence
of strong signals, since the buffer
amplifierisusually based around FETs or
MOSFETs in order to preserve a high
input impedance.

To put the situation in perspective,

N

J

Fig 1 A Beverage in a bidirectional configuration

Coupling turn

Tuning
capacitor

o

Loop inductance

Fig 3 Inductive coupling to receiver

Aerial directivity

%g: "«

|

Wire

attern

(bi-directional)

Tuning
capacitor

M~

Directivity pattern
(uni-directional)

Terminating .
resistor

Fig 2 A Beverage as a unidirectional antenna

Main loop

inductance

Coaxial cable
interconnection

Very high input
impedance buffer
amplifier

Fig 4 Loop aerial with buffer amplifier
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LATEST LITERATURE

TELEVISION ENGINEERING

Broadcast, Cable & Satellite
Part 1: Fundamentals. Part 2:
Applications

These two volumes, edited
by R S Roberts of the Royal
Television Society, are based
on the RTS' Television
Engineering Course, and
consequently benefit from
the sort of feedback not
usually available to authors
writing in isolation. Each sec-
tion is penned by the relevant
lecturer for the course, each
of whom is an experienced
engineer (the BBC Research
Department and Marconi
Communications Systems
feature prominently in the
authors’ credits).

Part 1 covers, as its subtitle
suggests, the basics of pro-
ducing television pictures.
This coverage ranges from
the physiology of the human
eye to a fairly detailed
description of the PAL and
NTSC systems. Also included
are methods of modulation,
digital techniques, standards,
camera tubes, propagation
theory etc.

Part 2 details various ‘lar-
ger' aspects of television,
taking in the UHF television
network, satellite broadcas-
ting, the TV receiver, video
tape recording, cable and
optical fibre transmission etc
(with amost interesting chap-
ter on measurement and tes-
ting methods).

Such is the scope of these
books that the space devoted
to each subjectis of necessity
less than might be ideal (the
satellite section, for instance,
is disappointingly brief, and
has no bibliography or list of
suggested further reading).
The books would probably not
be worth buying for anyone

after details of any one speci-
fic area, but for the engineer
or enthusiastic (and not
necessarily particularly
knowledgeable) amateur who
wants a comprehensive
introduction to TV engineer-
ing they are excellent. The
text generally combines an
ease of understanding with as
much technical detail as
would be required in any such
basic guide (although this
does, of course, vary from
author to author).

Pentech Press Ltd (marketed
by John Wiley & Sons Ltd), £24
each. ISBN 07273 2104 8 (Part
1) and 2105 6 (Part 2)

INTRODUCING C

Boris Allan

The computer language Cis
widely used by system
developers and program-
mers, a success attributed by
the author of this book to the
control it gives over the
workings of a machine and to
its compactness. In his first
chapter Allan outlines the
origins and philosophy
behind C, and then moves on
to programming in Small-C
and a detailed description of
what C is. A major part of the
book is devoted to the con-
struction of a language trans-
lator.

The emphasis throughout is
on a teach by example
approach, to give the reader a
full understanding of what
this language can do. The
lengthy appendices include
outlines of BCPL (a forerun-
ner of C) and Unix (the
operating system closely
associated with C), and a
definition of C syntax.

This is definitely a book for

keen programmers who are
interested in C (and | suppose
most keen programmers are
so interested). To get the
most from C will require a
knowledge of how computers
work, and to get the most from
this book will similarly
require a familiarity with the
details of the terminology and
methods of programming.

Collins Professional &
Technical Books, £9.95. ISBN
0 00 383105 1

HOW TO GET YOUR COMPU
TER PROGRAMS RUNNING
J W Penfold

It is a common problem to
find that a computer program,
once entered, will not run
correctly first time. It is the
aim of this book to give some
understanding as to why
programs written in Basic will
not run, and to give pointers
to properly debugging such
programs.

The first chapter outlines
how the computer deals with
the commands it is given, and
is therefore very useful in
gaining some appreciation of
how computers work (and
why they won't with some
programs!). The book con-
tinues, in an admirably logical
order, with the problems con-
cerned with entering prog-
ram listings, and then
explains why and how errors
occur in such listings. This is
followed by an examination of
the various features (loops,
subroutines, etc) from which
a program is constructed,
before moving on to an exten-
sive keyword index which
describes their meaning and
common problems associ-
ated with them.

Most computer users who
are familiar with their
machine's Basic will find
good use for this book, and
while it is far from being an
encyclopedia of possible
programming errors, it prom-
otes the correct attitude to
programming and will prove a
useful pocket book for any
keen computer user.

Bernard Babani (publishing)
Ltd, £2.50. ISBN 0 85934 143 7

Texas Instruments

The Texas Instruments
LinCMOS integrated circuit
manufacturing process
allows linear semiconductor
devices to operate at low

power without the input
threshold voltage shifts
which would occur if the

usual CMOS processes were
used.

Thus low power linear cir-
cuits can be designed, with
reduced operating tempera-
tures and enhanced reliabil-
ity, and offering smaller
equipment sizes and lower
end costs.

Also, low power operation
increases the number of
applications for linear
devices in remote and battery
or solar-powered equipment.

To back up the TI LinCMOS
product range, the company
has published The LinCMOS
Design Manual, which
describes these operational
amplifiers, timers and compa-
rators and shows how they
can be applied in analogue
circuits and systems.

Texas Instruments Limited,
PO Box 50,

Market Harborough,
Leicestershire.

consider just a loop aerial that is not
tuned; it is quite possible for signals up
to 10mV or so to be induced by local
stations, or even the strong night-time
Europeans. Now if the loop is tuned to
resonance with a typical Q of 300 the
resultant potentials across the loop are
in the order of volts - clearly the buffer
amplifier should possess minimal vol-
tage gain, and care needs to be taken to
prevent overload effects. In fact these
large signals also preclude the use of
varicap diodes to tune the loop remotely
rather than the more traditional
mechanical tuning arrangement.
Unfortunately, in a column of this
length | can only touch upon the details

of loop design, so | can only recommend
that you dig through your magazine back
issues for suitable articles. If you have
problems or are interested in more
details do drop me a line c/o R&EW: if
there is enough interest a separate
article on this subject might be in order.

DX File

This month there is only ashort DX File
duetoalackof contributions. Remember
that other readers will be interested in
knowing what you have heard on the MW
band, and | will be only too pleased to
include your loggings in this section.
Please be sure to include details of
frequency, time (GMT/UTC), station

identity and what you heard.

Dipping into my own log-book, mean-
while, reveals that there was an excel-
lent period of DX at the end of November
(20-26) during which the path to North
America and the Caribbean was wide
open. | heard upwards of 25 different
stations, mainly on the east coast of
Canada and the USA: sther DXers have
reported a number of low power (1kW)
American stations never before heard in
the UK!

In fact conditions were so good that on
occasions reception of stations like
CJYQ 930, CKYQ 610 and WINS 1010 was
possible up to a couple of hours after

sunrise.
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Round-the-world trip
As a result of a contact
on 30 September with

HG4SEA/MM, Robert Senft
GOAMP received the follow-
ing info from Charlie
HA4KYN:

On 25 September 1985 two
radio amateurs from Hungary,
Jozsi and Nandi, operating
under the callsign
HG4SEA/MM, set off on a two
to three year round-the-world
boat trip from the port of
Optia in YU.

The trip followed six years
of preparation and planning,
during which time they
learned how to navigate, took
the Hungarian equivalent of
the RAE and learned German
and English.

Meanwhile frantic fund-
raising was taking place, and

in 1981 a Balaton 31 type yacht
body was purchased from the
Balatonfured shipyard. The
rest of the boat, the St Jupat,
was designed and built by
themselves, finally being
completed in December 1984.

Among the main sponsors
were Videoton Electronik,
Kofem and Peky, the latter
providing Meka 7800 type VHF
navigation equipment.

The station on board com-
prisesaYaesu FT7B, aHustler
rig, Yaesu mobile antennas
and a home-brew ATU from
the Hungarian equivalent of
the RSGB, the MHSZ
Videoton Radio Club.

Jozsi and Nandi plan to visit
ZB2, EA9, EAS8, ZD8, ZD7 and
ZD9, then travel around the
Cape of Good Hope to FB8W,
FB8Z and VKland, where they

year.

METEOR SCATTER ACTIVITY PERIODS 1986

For the second year running the VHF/UHF Newsletter is
promoting activity periods on the Random MS calling
frequencies. It is hoped that this will encourage stations to
be more active on random meteor scatter throughout the

The following dates have been arranged and this
information has been passed to VHF managers and
societies within IARU Region 1

SATURDAY
2200 - 2400GMT

11 January
8 February
8 March
12 April
10 May
7 June
12 July
9 August
6 September
11 October
8 November
6 December

SUNDAY
0600 — 0800GMT

26 January
23 February
23 March
27 April
25 May
22 June
27 July
24 August
21 September
26 October
23 November
21 December

1 minute

Tel: (087) 387 679.

Each month has two activity periods:

1. Saturday 2200 - 2400GMT
2. Sunday 0600 — 0800GMT

Call on 144.1MHz (CW), 5 minutes, or 144.4MHz (SSB),

Please send your results heard or worked to:
VHF/UHF Newsletter, PO Box 73, Hereford HR2 9EW.

will stay for a few months until
the cyclone season is over.

The journey will then con-
tinue to ZL, Polynesia, where
they hope to collect
ethnographical items, then
they will travel around Cape
Horn to LU, PY, the Carib-
bean, across the Atlantic to
EA8 and via Gibraltar to the
Adriatic Sea.

Contacts will be attempted
on Mondays, Wednesdays
and Fridays on 14.262MHz and
21.255MHz at 12.00UT. Net
controls are HG1S, HG1W,
HA4KYN, HG5A, HG6V, HG7B
and HGY9R. QSL information
should be sent to HAS5SNP.
Other possible frequencies
include 3.675, 7.075, 14.265 and
28.505MHz.

Charlie HA4XH, the secret-
ary of MHSZ, would appreci-
ate information regarding
contacts made with
HG4SEA/MM and the St
Jupat's whereabouts. His
address is: PO Box 13
Szekesfehervar 8007, Hun-
gary.

Feedback

The November 1985 issue of
Feedback, the journal of the
Bury Radio Society, includes
a review of Gwynedd-based
Technical Software's RTTY
and CW package.

Norman Webster G2DWB
was responsible for scrutinis-
ing this Rx multimode receive
system, which is available for
£40, or £25 in kit form. He
found few problems in con-
struction of the kit, except for
the very small PCB-about the
size of a postage stamp!

Overall, he was impressed
with the interface kit and
software and found that the
program does everything one
might expect and includes
facilities which are not avail-
able in packages costing con-
siderably more.

More information is avail-
able from Technical Soft-
ware, Fron, Upper Llandwrog,
Caernarfon, Gwynedd LL54
7RF.

Prospective members of
the Bury RS should contact
the club’'s secretary, B Tyldes-
ley G4TBT at 4 Colne Road,
Burnley, Lancs.

Bury Hamfeast

The Bury Radio Society
Hamfeast 1986 will take place
on Sunday 9 February at the
Mosses Youth and Commun-

ity Centre, Cecil Street, Bury.

If you are interested in
going, or want to find out
more about the society's
other activities, contact:
Caroline J Ashworth G1PKO,
16 Wheelton Close, Bury,
Lancs BL8 2HZ. Tel: (061) 764
5018.

Morse tests

The Department of Trade
and Industry has announced
that it has appointed the
Radio Society of Great Britain
to take over the running of the
amateur radio Morse tests
from 1 April 1986.

Radio amateurs who wish to
operate on the high fre-
quency (HF) bands with the
potential for world-wide com-
munication must, in accord-
ance with the requirements of
the International Radio
Regulations, have a know-
ledge of the Morse code. In
the UK this means that they
must have aclass A licence as
distinct from aclass B licence
which allows operation on the
VHF bands with, generally,
much reduced range of
contact.

At present the Morse test,
which is a prerequisite of the
class A licence, is run by
British Telecom.

The RSGB's plan includes a
test fee of £7, which will be
held at this price for two
years, and the establishment
of at least 70 test centres, one
in each county, region or
designated island. Tests will
be held every two months in
each centre.

The DTI sees these prop-
osals as a significant
improvement in the service
offered to amateurs who wish
to take the Morse test.

Learn Morse

The Denby Dale and District
Amateur Radio Society plan
to organise a Morse class, to
begin in January, if there is
sufficient interest from mem-
bers and other amateurs in
the area.

If youwould like to learn the
dreaded code contact Brian
GOBFJ as soon as possible.

Junk extravaganza

The Cambridgeshire
Repeater Group is holding its
fourth annual junk sale on
Sunday 23 February at Pye
Telecommunications, St
Andrew's Road, Cambridge.
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Starting at 10.30am, it is an
all day event featuring many
trade stands as well as a
bring-and-buy junk sale.

Admission will be 50p and
there will be food and drink
available, free parking and
talk-in on 2m S22 by G3PYE.

All proceeds from the event
are going to benefit amateurs
by the provision of repeater
services.

For further details contact:
Chris Lorek G4HCL, 11 Bevills
Close, Doddington, March,
Cambs PE15 OTT. Tel: (0354)
740672 (24hr answering).

Welsh rally

On Sunday 2 March 1986,
the Barry College of Further
Education’s Radio Society
will present the Welsh
Amateur Radio Rally at the
Barry Leisure Centre, off
Holton Road, Barry, South
Glamorgan.

This is an annual event
where there are many trade
and club stands of interest to
radio, television and electro-
nics enthusiasts. There is a

bring-and-buy stand (no com-
mission), with a small display
charge only. Refreshments,
licensed bar and swimming
pool are available.

The rally will be open from
11am-5pm with talk-in on S22.
For further information con-
tact Reg Rowles GW4FOM.
Tel: (0222) 565656 (evenings).

Sunday net

The Biggin Hill Amateur
Radio Club have a Sunday
morning net each week.

All members are invited to
gather on 145350MHz at
9.30am clock time, for about
half an hour.

For more details contact:
Robert Senft GOAMP, Mill
Hay, Standard Road, Downe,
Kent BR6 7HL.

Crawley ARC

The Crawley Amateur Radio
Club has a 2m net at 20.30
local time every Friday.

Details of their other activi-
ties can be obtained from:
Dave Hill G41QM. Tel: Craw-
ley 882641.

NOTES FROM THE PAST

The question of secrecy or the free
international exchange of scientific
research and discovery has, in recent
years, been one of bitter controversy. At
first many scientific workers had some
doubt as to the extent of the guiit of the
early Atom Traitors. There had long
been a tradition that the results of all
scientific research should be available
to all other investigators. Science was
held to be international, and the pooling
of knowledge made for more rapid
progress. This was a grand thing in a
peaceful and well-intentioned world,
but not when it began to become a
one-way traffic and the political
ambitions of one of the great powers led
to the swallowing up of smaller nations.

At the time of the development of
radar there was the menace of Nazism.
The screen of secrecy became essential
for our own defence. We live today in a
world of suspicious distrust and barely
concealed aggression. The free exch-
ange of scientific knowledge is now
tempered with the need for security.
Humanity seems already to be centuries
behind our technical knowledge.

The new TT/903
transistor tester, from
Repro Electronic
Systems, is a unique
developmentin pocket
test equipment. It will

test transistors in circuit

as well as out of circuit

m————————

™ A TRANSISTOR TESTER

* FREE COMPETITION *

How to enter: All you have todo is
compose an extremely witty and clever
limerick(!) on any aspect of radio or
electronics.

The one which the Editor considers the
funniest will win the author a TT/903 and
will be published in a future issue of
Radio and Electronics World

_________________________________ -

RADIO AND ELECTRONICS WORLD COMPETITION |

FEBRUARY 1986

Entries must be received by 14 March 1986 and
posted to: Radio and Electronics World,
Sovereign House, Brentwood, Essex CM14 4SE.
This competition is not open to employees of
Radio and Electronics World Magazines or I
their relatives. |
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B Eddystone 840C, in good condition, £45. Mr N
Appleton, 82A Gillygate, York. Tel: (0904) 644695,

B Heathkit OS2 scope, £39. Minnimitter low-pass
filter, 30MHz, £10. Microphones - AKG D509, £20.
Shure 5885B Unisphere B, £20. Reslo ribbon, £10.
Film Industries ribbon, £10. Junkers Morse key,
£12. Pair of Quad ESL63 loudspeakers, still under
warranty, £995. No offers. Pair of Spendor speaker
stands, £18. Two Revox A77 power amp boards, £18
each. One A77 record amp board, £15. B J Whitty,
‘Fourways’, Morris Lane, Halsall, Ormskirk, Lancs
L39 8SX. Tel: (0704) 840328.

W Stabilised 0-50 volt 0.5 amp bench power
supplies (made by IE) with current limiting
adjustable up to 0.5 amp. Separate voltage and
current meters. Working, and in good condition,
only £15 each. Must be collected. Tel: Burgh Heath
56973 (Surrey), evenings and weekends.

B Belcom LS-202E hand-held 2 metre multimode
transceiver including Nicad pack, carry case,
speaker mike. Excellent condition, sell for £150 or
exchange for colour monitor or possibly Sony
ICF7600D. Alan, tel: (01) 977 8938.

@ Dual 10-band professional graphic equaliser,
£195. Allen & Heath Brenell ADT unit, £195. 10-
output line distribution amplifier, rack mounting,
£180. All carriage extra. BJ Whitty, ‘Fourways’,
Morris Lane, Halsall, Ormskirk, Lancs L398SX. Tel:
(0704) 840328.

W Yaesu FT290R, Nicad charger, case, £265. Diawa
30 watt linear, £38, or together £285. Lowe SRX30
digital receiver, £125. Commodore 2031 disk drive,
offers. Yaesu FRT7700 ATU, £30. LAR receive ATU,
£25. Storno CQM700 FM hi-band, 25W, synthesised,
£25. Telereader CWR 610, £110. LP filter, £5. Tel:
Dave, Hornchurch (04024) 55733 6-9pm evenings or
Prestel MBX 402455733 anytime.

B8 Pair of 2m hand-helds, £45 each. Tel: David, (01)
444 8872,

B Sanyo Beta video recorder, soft touch control,
VHF/UHF tuner, PAL, SECAM, NTSC select,
camera input, remote control input, video in/out
sockets. National 19 inch colour TV, VHF/UHF
tuner, video in/out sockets, 8 channel selector,
PAL, SECAM, NTSC selection. Both TV and video
in very good condition, £300 for complete system.
Mick O'Donnell. Tel: Milton Keynes (0908) 316052.
B SX200N scanner, £200. Pye Cambridge dash and
boot, offers. Edwards, 2 Beach Rd, Burton,
Bradstock, Bridport, Dorset DT6 4RF. Tel: (0308)
897 625.

B Avometer Model 40, £30. Marconi RF power
meter, £25. Taylor signal generator model 68AM,
£30. Pye HF SWR/power meter, £30. All in good
order. QQV03-20A, QQV03-10 and many other
valves. Also lots of speakers, relays, Cambridge
and Westminster bits. Walker, 23 Forest Hill, Yeovil
BA20 2PF. Tel: (0935) 25225.

B Software for 48K Spectrum. Filing program
ideal for keeping stock of ICs, transistors etc. Also
tape header reader, plus filing program for names
and addresses etc. Also Morse tutor program, and
resistor decoder. All on one cassette tape. Send
£2.50, which includes post and packing, to Mike
Day, 39 Valnord Lane, St Peter Port, Guernsey,
Channel Islands.

W Racal RA17 professional communications
receiver, 0.5-30.0MHz, 30 bands, vgc with manual,
£145. Racal MA197B preselector/preamp for RA17,
£45. Marconi TF144G signal generator, vgc, £35.
Creed 75 teleprinter, £20. Teleprinter terminal, £10.
GB8JDE QTHr. Tel: Sambrook (095 279) 375.

B Racal RA17L 05MHz - 30MHz Rx. Good
condition, spare valves and circuit diagram. Plus
Datong AD270 active antenna, £225. Tel: (051) 336
4239.

B Free components and free samples when you

send for my clearance list of parts, equipment,
valves, etc, 30p in stamps appreciated. Bargains
include assorted packs (price includes postage):
100 new capacitors, £1.75; 200 new resistors, £1.25;
300 new hardware items including solder tags,
bolts, grub screws, washers, rods, £1.25; circuit
boards with hundreds of components, minimum of
10boards per pack (about 3kg), only £5.00. K Bailey,
40 Seymour Close, Selly Park, Birmingham B29
7JD. Tel: (021) 472 3688.

W Collectors item: B41 receiver, 15kHz to 700kHz,
believed to have come off HMS Ark Royal, but no
proof. Offers invited. Buyer collects, or post extra.
Tel: Newquay (06373) 78221. Ask for Malc.

B KDK 2025 2m FM transceiver, 144-149MHz, 10
memories, mounting bracket. £150 ono (or will px
for 2m hand-held, IC2E etc). GI4KIX. Tel: Belfast
(0232) 790855.

B Tandy TRC-1001 27MHz FM h/held CB. In
excellent condition (hardly used), fitted with
rechargeable batteries, also Tandy charging unit,
Tandy hand microphone, 12 volt cigar lighter
adaptor, and a Swiss made (Spycher & Beck)
conductive rubber aerial, with original packing
and handbook, £75 ono inc p&p and ins. Please
contact Mr K Jackson, 54 Shakespeare Towers,
Leeds, West Yorkshire LS9 7UG.

® Monitor, 14inch green screen, £40. Monitor, 19
inch 6 channel, £45. Terminal unit, 11 inch green
screen, CCITT, V23/V24, £50. Hallicrafters S27 VHF
receiver, £45. Hallicrafters S72 HF receiver, £45.
Eddystone 680X HF receiver, £110. Eddystone 880/2
HF receiver, £225. Tel: Wokingham 782236.

| Crotech 3030 scope, 15MHz single beam. One
year young, less than 10 hrs use. Mint condition.

"Offered with manuals, probes at £150. Farnell

15amp PSU. Most reliable, not switch mode. Ideal
for linears etc, £40. CTE International 1kW 26-
30MHz linear. Convert to other HF bands? £150
ono. R Softley, 14 Topps Drive, Bedworth,
Nuneaton, Warwickshire CV12 ODE.

B Swap my new IC4E 70cm plus a DC1 & BC35 fast
charger + 4 Nicad packs, two BP3, BP4 and BP2 fast
Nicad, also two sizes cases, also HM1 sp/mik and
full workshop service manuals: all above for an
FT790 70cm plus postage both ways. It must be
clean with Nicads, case etc. Tel: (0473) 85526 asap:
wanted for contest.

B Heathkit, new. Just built from kit by pro,
transceiver with power pack, also mic and stand
HF unit model SB102, 1.8 - 30MHz coverage, SSB.
Also model HP23B power unit, not used, complete.
Offers. Tel: (0705) 376008 (Cosham, Hants).

B lcom IC251E transceiver with muTek board,
£450. Icom SM5 desk microphone for above, £25.
Datong PC1 HF-2m converter, £110. Tono 2m-90G
linear amplifier, £115. M Modules 432-28MHz
down-converter, £25. Heathkit HW 202 2m FM
Tx/Rx 6 channel xtal rig, 20 watts, no crystals, £45.
G1GZA QTHr. Tel: Thornbury (0454) 412185.

B AR2001 scanning Rx, 25-550MHz, as new, £290
ono. Tel: (0224) 822682 ext 125 or (0224) 638179
evenings.

B Small gty 7107CPL common anode display DVM
ICs, cost over £8 each, £3 (c/w circuit diagram and
uses for chip). Four 7-segment displays to match,
£3. Also small qty new, unused resistors, capaci-
tors, ICs etc. Send £2 for a really good handful.
Shack clear-out! All new and unused. Prices
include p&p. Forinfo on the chip see 1984/5 Maplin
catalogue. Chris Barker, 52 Spode Street, Stoke on
Trent, Staffs ST4 4DY.

B TWA400A in very good condition and complete
with original packing. This is the ideal mobile rig
with 25 watts out on 2m and 70cm. Still for sale due
to several time wasters, £350. Tel: (0905) 620041
anytime.

B Exatron micro sponge continuous loop wafer

computer data storage device interfaced via
RS$232, but can be made to interface via parallel by
the addition of 2 ICs, 1 DIP switch and 1 25-pin
connector. Includes own microprocessor, book
containing circuit diagram list of components and
other data, £65.00 ono. Also encoded gqwerty
keyboard with sound board and data, £20.00 ono.
Steve Parsons, 4 Clifton Place, llIfracombe, N
Devon EX34 9JJ Tel: (0271) 66431.

B R278 225/400MHz, 1750 chan, 250 volt with
manual. Audio amp, needs attention, £50. Buyer to
collect please. EV Cartmale, 11 Homestead Lane,
Welwyn Garden City, Herts AL7 4LT. Tel: (0707)
331449.

B VTX5000 Micronet and Prestel modem and
interface for Spectrum computer. 1200/75 baud full
duplex with ROM-based software, complete
package. Also can be used 1200/1200 baud half
duplex under software control (program on tape or
Microdrive). In original box with manual. Also
Spectrum Micronet book, £40. Mr Falconer, 462
London Road, High Wycombe, Bucks HP11 1LP.
Tel: (0494) 451 252,

W Dragon 64 colour home computer. 64K memory
with built-in RS232 and Centronics printer inter-
faces, complete with all leads, data recorder,
software, books etc. |deal for RTTY, £100. Buyer
collects or pays carriage. Contact lan or Simon on
Lincoln (0522) 46145.

B Realistic DX-160 5 band communication
receiver, 160-10 metres 12 & 240 volt. Despite age
has not been used very much at all, £75. Please
write to Mr M Richards, c/o ‘Bridle Ways', Aughton,
Collingbourne, Kingston, Nr Marlborough, Wilts.
B Sommerkamp FL200 Tx, very clean cond, fitted
with conservative outboard PSU, £80 ono. Murphy
AP100335 Rx, 600kHz-30MHz, S-meter, good
appearance, with cct. Needs PSU: 250dc 6.3ac. £40
ono. G3VRU QTHr. Tel: Worksop (0909) 722133.

B Weather satellite APT station for BBC B micro.
Built and tested interface board 2.0 in HB
aluminium case, plus software ROM. Includes
both IDC leads and sockets plus power cable to
BBC, needs only Rx and aerial to receive pictures
on your TV (recommend Timestep Rx and case
drilled and wired to accept same). Would cost you
£120 but selling lot for £75, no offers. Caters for all
satellites. Good pictures. S Pocock GM4GTU Tel:
Aberdeen (0224) 743039 evenings QTHr.

B Leak Seventy stereo amplifier, 35 watts per
channel,£45. UHF TV aerial for caravan, lorry, boat.
£12. TV pre-amp, 7dB, £8. Stereo record player with
speakers, £15. Rubbishy stereo tuner, £10. Two
metre Tandy Patroiman receiver, £50. Crystalled
R1, R2 and R7. Eight track cartridge player, £10
Various cartridges, £1.50 each. Punk rock records,
various Crass, Conflict, DKs. Mono radio cassette,
£8. Walkmate, £15. Mike, 14 Doverfield Road,
Brixton, London SW2 5NB Tel: (01) 674 0513 after
midday.

B Magazines: Radio Communications 1968, 1971,
1976 complete vols. 1975, 1977, 1981, 1982 nearly
complete. Short Wave Mag 1970 complete, 1973
nearly complete. Wireless World Oct 79-Dec 80. £2
per volume, buyer collects or pays parcel post.
Phone Steve GBKDL, (0473) 54405 evenings.

B Free: clearing out an assortment of electronic
bits and pieces in bags. You will have to take pot
luck from hardware, pots, resistors, diodes,
transistors, wire, and many other items. Just send
three 12p stamps and name and address for post
and packing. D Martin, 6 Downland Garden,
Epsom, Surrey KT18 5SJ (post only).

B TS520, mint condition, unmodified, £300 plus
carriage ono or buyer collect. P H Huntsman
G3KBQ QTHr. Tel: (0434) 602488.

W Yaesu FRG-7700 and FRT-7700, mint condition
£250. 40 The Oval, North Anston, Nr Sheffield.
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B Racal Syncal 20 watt transceiver, good condi-
tion, sensible price. BJ Whitty, ‘Fourways', Morris
Lane, Halsall, Ormskirk, Lancs L39 8SX. Tel: (0704)
840328.

B Realistic Patrolman radio, or similar with UHF
coverage, and portable. Tel: (01) 444 8872 (David).
Also pair 2m handhelds for sale, £45 each.

B Sony ICF 7600D comms receiver, must be in
unused or perfect condition. Mick, tel: Milton
Keynes (0908) 316052.

¥ Manual for Trio 2200G 2 metre portable. Willing
to photocopy and return. Also wanted: KW Century
or Argosy transceiver. Willing to come and see
workingrig. Please write: A J Anderson GOBFM, 44
Devizes, Wilts SN10 4EB.

B Receiver RF board for Pye FO9AM base station
set or 2N4255 and UC734 transistors or any info
where | might try. Also has anyone got a cheap
144MHz mobile rig or hand-held. Walker, 23 Forest
Hill, Yeovil. Tel: (0935) 25225.

B All-transistor car radio covering medium and
popular short wave bands, not necessarily in
working condition but must be complete. Fair
price paid. All correspondence costs refunded.
Also IC AY-5-12 24 A, good price offered. IJ
McPherson, Box 13, Pareora, Sth Canterbury, New
Zealand.

B Two metre linear amplifier, I/P 2-3 watts O/P
irrelevant. Home-brew or commercial. Would also
like 2m, 70cm Tx/Rx multimode or FM, must be
cheap (skint student). Phone or write Mr B Garner,
24 Lynwood, Guildford, Surrey GU25NY. Tel: (0483)
504773.

B Yaesu FT707, FP707, FC707 ATU, FU707DM
memory bank, must be mint condition and gwo.
Good price paid for same. Tel: (0282) 59320

B Early wireless sets, especially TRF receivers
and battery operated portables using 2V valves.
Also wanted post-war handbag portable receivers
using miniature valves, and any crystal sets.
Please telephone Reading 883799.

W Trio 2400: | need the base charger. Model Noiis, |
believe, ST1. Tel: (0782) 612868, ask for Allan.

B Wanted by retired airline pilot wishing to
become a radio & TV amateur, introductory
information on selection of suitable equipment
including satellite Rx etc. Replies to: Tom
Froggatt afc, ‘Chinon’, Mont Cambrai, St Lawr-
ence, Jersey, Cl. Tel: (0534) 23872.

B Amstrad Orion radio, Grandstand CB base
station, 934MHz base station, Uniace colour TV,
multi-standard continuous tuning portable, pre-
fereably pre-amp for VHF/UHF TV, Omnidirectio-
nal TV aerial (VHF/UHF), AOR2002 scanning
receiver, Trio R-2000 communications rcvr, small
hand-held, TH-21E,FT-202/R etc. 4MHz crystals,
any simplex channels. Any old communications
recevers. Mike, 14 Doverfield Road, Brixton,
London SW2 5NB. Tel: (01) 674 0513 after midday
please.

B | have to get a B&W TV operating again before |
can get my new radio, but | am having a bit of
trouble with it. Could anyone with TV knowledge
help out? Many thanks. Write to: D Martin, 6
Downland Garden, Epsom, Surrey KT18 5SJ.

B Does anyone have data sheets for the wire-
ended triode type EC1000? (Photocopy will do).
Also wanted, Western Digital Microengine
WDS9000 5-chip set (revision 18 or later). Please
state price. Phone or write to: Jim, 5 Victoria Road,
Castletown, IOM. Tel: (0624) 824380.

B Operators’ handbook and/or circuit diagram for
Regency M400E scanning Rx. Will reimburse any
expense. Mr D Munro, 3 Sinclair Terrace, Wick,
Caithness. Tel: (0955) 2085.

B Any items of software or hardware for a UK101
computer. Very interested in the Sprite board or
updated EPROMs. Please send details of what you
have and price required. David Wells, 11 Cheviot
Close, Nuneaton. Tel: (0203) 383017.

B Reward! £5 offered for 6P7 valve. Manuals for
Hallicrafters 5-10 and Sky Buddy receivers wanted.

Will buy or borrow to copy, will refund and
guarantee return within week. Also wanted ART13
transmitter and LF unit or any other units. BC348
receiver, must be original. All types of USA aircraft
gear, WHY. J A Carr, 18 Friars Close, Cheadle,
Stoke-on-Trent, Staffs ST10 1AT. Tel: (0538) 754103.
B HF transceiver, must have GC receive. |deally
looking for military manpack, eg Racal TRA961, or
similar by Plessey, Redifon, Collins, etc. P/ex for
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